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PREFACE

 The introduction of fully mechanised fodder cohservation
in New Zealand and its consequent implications for a possible zero
grazing system of pasture utilisation, has aroused a great deal of
interest and controversy in recent years.

A system of fodder conservation which aims at more efficient
utilisation of pastures and fodder crops, would, on the face of it,
seem to have an important place in the New Zealand livestock
industry. Such a proposition obviously requires some preliminary
investigation before it can be officially recommended. Does tower
storage offer an efficient means of fodder conservation?

A second major question is inspired by the suggestions of
the zero-grazing advocates. That is, can a system of animal
production based on the mechanical feeding of high-yielding non-
grazable crops, harvested mechanically and stored in towers, be
more profitable than the traditional pasture grazing system in any
particular New Zealand environment? '

The potential offered by Silo farming - as it is sometimes -
known - must be investigated,and it is in this spirit that the
research underlying the following report was initiated and carried
out. At the suggestion of the New Zealand Silo Society, supported
by a research grant, we set out simply to establish the facts about
the present extent of gilo use in New Zealand, and the advaniages
claimed by the operators - and to follow it up with an investigation
of the economics of various tower silo systems.

This report gives the results of this initial survey. The
first few pages make clear that the essential characteristic of the
new system is the use of tower silos for storage with or without
mechanical feeding systems and indoor housing. Mr MceClatchy
brings out the essential advantages and disadvantages of tower silos
in use in New Zealand today and relates these to overseas performance
and experience as reported in the literature.



A second report will deal with the anticipated profi‘fs:.m?hich:
can be expected -from these new systems of fodder conservation.

-The Agricultural Econemics Research Unit is happy: to be
associated with the University of Waikato in organising and carrying
out this investigation and in joint publication of the reports. Acknowledg-
ment must also be made to the New Zealand Silo Society for their
generous research grant which allowed the project to be carried out.

B. P. Philpott

Lincoln College, '
April 1869
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TOWER SILOS IN NEW  ZEALAND
PART I : A REVIEW

INTRODUCTION

Qutline of the Study

- This bulletm presents the results of the first C;1:etge of a
study of the preqent and potentlal place in New Zealand agrlculture
of tower silos for forage conservatmn The aim of the study is to
present 1nformat10n which w111 aid pohcy—makers and farm rnanage—
rnen't exteneion worlrere in‘decid.ing; if and 'when investment 'by | '
farmers in tower ello qyetemq ehould be encouraged on économic
grounds. - | ' '

Thm flrst etage report eeeke to desorlbe the preeent usage
of tower ellos in thls country, the main 1mp11eatlone for management
on the farrne concerned and the attltudes of the exmtmg operatore
Information was obtamed by meane of a survey conducted by the
author in the latter part of 1968. |

) There is no concern in the preeent 1n=;tance Wlth atternptlng
an evaluatlon of the worthwhlleneqs on econormc or any other grounde,
of any partlcular type of tower r—;110 systern A second bulletln will
preeent eome profltablllty studleq of tower -4110 enterprlsee on hypo-
thetlcal case farme ‘The ch01ce of a nor-rnetwe]L method of proflt—

ablllty analyele stems from the present lack of sufficient historical

i.e. based on 'what could or should be' rather than
what has been' achieved,:
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real-farm technical data, and the claim by most present operators
that their performances to date with towers, due to initial lack of
experience and advme are not’ representatwe of what they will be

able to achieve 1n the future

Tower silos in New Zealand and overseas
| Cyllndrxcal towers have been used for many years in

some countries, particularly the United States, for the storage of
silage. Thelr use in New Zealand except for the odd 1solated |
instance, is a relatlvely recent 1nnovat10n Whlch has not yet been
adopted to the extent of the more trad1t10na1 methods of 511age
' storage, or of the other notable recent development in thls fleld
the tracuum packlng of sllage There would appear to be a falrly
Wldespread bellef at present among New Zealand farmers and farm '
advisers that the relatlvely high capltal cost of tower silos and
assoc1ated equlprnent makes them an unprofltable 1nvestrnent
However to the author = knowledge at leaet no thorough economlc
analysls hae yet been carrled out to test thls proposutmn under any
particular. set, of condltlons in this country, 1et alone under all '
conditions .

In Britain the profltablhty of tower silos on dazry farms
1s under con51derab1e debate amongst agrlcultural economlsts at
the present tlme Most appear to agree that consnierable economles
of scale are assoc1ated Wlth these structures and assomated feedlng
syatems and that on the largest farms {e. g- over 100 COWS - not
necessarlly large by New Zealand standards) they are econormcally
justified, The dlsagreement appears to centre rnalnly on where the
'break-even' herd size lies.

In the United States most slilagel'is_ stored in towers, o In



1963 theére were 682 000 uprlght SllOS 251, 000 trench, bunker and
pit silos, and 70 000 temporary structures including stacks, 1 " As
a proportlon of the total, the numbers of uprlght ‘silos varied b}t
State from 10 "per"o‘ent"iu-TeXasf to 95 per cent in Wisconsin,  The
Tilinois Forage 'H‘a;rld}bookz- states (p. 9), - "For feeding more than
450 tons of silege a year, the upright silo, equipped with a silage
unloader and ébﬁé‘é’jbr; is the most economic¢al system (of .st'orage‘)”,
' Naturaliy the same oorit:lué?ionq' need not necessarily apply
for the New Zealand farmer, facmg, as he does, a different farm
costs structure and different’ cllmatlc and growth condltlonq
Nevertheless,' in view of the Wid’eSpread use of these_ structures
in some other countries, it seerms surprising that their potential
place in New Zealand agriculture has not been investigated more

thoroughly in the past.

The association of tower storage and mecham%ed
feedmg of sﬂage

Tt is not” neceqsary ‘that '=.1lage be fed mechamcally from
totve'r' silos, "but it'is probably true that thiéi"method of qtorage ig
much better adapted to’ mechamsed feedmg than other alternatlves,"
This in turn probably explains 1arge1y why the usé of towers is
more common in couniries where the housing of stock for at 1eest“'
part of the year is a normal practice, and/or where labour oo_s't's'"r

are relatively higher,

L See U.S. Department of Agriculture (1968).

2 See University of'I'll:ino'is (1964).
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_ Some farmers are knownrto have their own successful
improvised systems Qf mechanical _ha_ndling‘of Pit, clamp, or
étack silage, ahd of hay., In general, -_hdwevc—:_r, it appears that
commercially available mechaniéed handling systemrsr for these
forages are still very much in the develdpm_ental étage, considering
the range. of equipment _already available fo:Lj handlipg tower silage.
It may therefore be conclud_ed that,_.for the ordinary farmer, tower
silos afe a necessary prere_quisite for fuily m_ech_anise.dl forage
feeding at the present level of machinery availability.

If mechanised forage feeding is considered a desirable

adjunct to housing livestock, then tower éilds may also be regarded

as a prereguisite for a stock housing system.

The association of tower storage and the conservation .
of low moisture silage

The use of towers as a method of silage storage has also
received a boost in recent years with the increased popularity of
wilted ('high dry matter' or 'low moisture’) silage_. This technique
provideé a more palatable end- product, which can be consumed in
greater quantities bjr the animal fed, a_nd_which therefore has the
advantage over unwilted (high moisture) silage in that it can be used

as the main basis of an above maintenance diet. Wilted silage,

however, is much more prone to aeration damage than unwilted

silage and thus its storage underrair-tight conditions is far more
critical. Such conditions have so far only been satisfactorily achieved
in towers and in vacuum-packed plastic envelopes and are probably
more easily and consistently obtained under farm conditions with the
former technique, particularly where the towers are designed to be
air-tight. Deterioration once feeding commences is likely to be

considerably less in towers, with a relatively small (in relation to
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total silage volume) air 1nterface Some towers are de51gned so that
no exposure to the atmosphere occure even durmg unloadlng With
the vacuum-packing techmque l"lSk of puncture subeequent air- |
leakage, and consequent1a1 heavy damage to the s;.lage is fa:trly hlgh
“under farm condltlons ObJeotlve measurement of the degree of
this risk is needed. At present however a. practtcal concluelon
'WOU.].d appear to be that tower sﬂos are desu‘able for 1ow moisture

l silage making.

REVIEW OF SURVEY RESULTS

In June 1968 When thle survey was commenced there _

Were 30 known tower silo operators in New Zealand Inforrnatlon '
about their farm orgameatlon and rnanagement Wlth partlcular '
reference to thelr tower silo operatlons was gathered from 18 of
these by means of a postal questlonnalre (moet) and by pereonal o
Vlelt (eome) B C - - '

| Most farmers contacted had had only limited experlence
with tower silos, and were not satisfied that they had arrived at
the most satisfactory or efficient method of utilisation of their
structures. The average time of involvement with such a system
was 2-23 years, the longest, 8 years. This lack of experience in
many cases seriously limited the ability of the farmer to answer
many of the questions asked.

There proved to be considerable variation between

these 18 farms in -

a. the type of farming practised in terms of products;
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b ._ the types and sizes of tower qllo(q) owned
.the types of matemal stored in the 5110(5)
d. the methodq of feedlng of this materlal
| e _ the place and 1mportance of tower sﬂage in the overall 1lvestock
. feedlng program throughout the year; _
f. the extent to which the tower silo feeding system was assoc:1ated
with a 11vestock housmg system and
g. the attitudes of the operators, particularly with reference fo thé
assessed advantages and disadvantages of their tower silo
system, both at the time of the-initial investment and at

present.

These poinis will be considered in turn in the sections
which follow. A subsequent section attempts to classify the roles
.which tower silo systems can.be made to play in the totai férm_ feeding
program, and to outline .the possible advantages énd dis:idvantage"s |
of such systems in relation to. alternatives for each main type of role.
A further section looks critically at some of the main argumeht,s for
tower silo systems, and the .final_section summa_rises the findings to

this stage. |



TYPES OF FARMING PRACTISED BY TOWER SILO OPERATORS

' A wide range of farm types are represented by those farms
on which tower silos are already in operation i New Zealand. These
include
Intensive beef fattening units.

Store beef and beef breeding units,
‘Traditional sheep/beef !fa't'.lamb" Tarms.
Mixed cropping farms. |

Town supply dairy farms.

o o R W b

Seasonal supply dairy farms,

Roughly-_ ohe half of the farms sﬁrveyed ar.e dairy fa;:‘ms
principally ‘(i’. e. in "categofies 5., and_ 6. ‘ébové), though many of these
have associated beef enterprises (mainly dairy b_eé’_f)q . .On all types |
the fe.eding of tower silagé is cbnfined largely.to f:a.ttlel (bbt_h bleref arid:
dairy types), though in one case it is being used as a supplementéfy |
sheep fodder, .

Approximately one third of present 'tower silo farmers’
run pedigfee livestock. ~ This is probably cbnsiderably'gr'eater than

the proportion of 'all farmers' who are registered stud breeders.
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VARIATIONS IN STRUCTURE OF TOWER SILOS

1. Numbers owned.

Three farmers owned three tower silos, three owned two,
and the rest one., In addition two men each owned a smaller tower-

type grain silo.

2. Capacities 7

The capacity of a tower silo is best expressed in tons of
plant dry matter (D.M.), because although the capacity in terms of
total weight is much higher for higher moisture material, consolidation
is such that the Weight of D.M. to fill a tower silo tends to be fairly
constant with varying moisture content of the stored criopo

Capacities of silos owned varied from 20 up to 200 short
tons of D, M. Total tower silo storage capacity'pei' farm varied
from 90 up to 490 Short tons of D M. This lat{er figure inay be
expre‘ssed a8 the total annual production from 70 acre.s at 14, 000 lbs,
D. M. per acre, o | ' ' | | |

3. Types |

The tower silos at present in use in New Zealand on the
farms surveyed cover a wide range of co_nstructidn materials. These
structures are frequently classified into two groups, depending on
whether or not they are designed to be sealed against the atmosphere.
Those which are, are in general more expensive to buy. The makes
in use include both a bottom-unloading and a top-unloading type made
from steel which is coated with vitreous enamel or glass to prevent
corrosion, and a top-unloading fibreglass type. About 75 per cent of
the respondents had towers of the air-sealed type.

. Non-sealed (at top} types in use are made from monolithic

concrete, concrete blocks, plywood, or wooden staves, A concrete
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stave iype tower silo is also advertised as available and made in New
Zealand, - These are usually well sealed on the inside walls with rar_ious
combinations of paint and plastic or other sealing compounds. American
trials have shown that the D. M. wastage rates can be very much lower in
- tower silos which are air-sealed, but th.at_e_ffectilve: air-tight eonditiens
can be achieved in unsealed types with careful censolidation and the use
of plastic covering sheeting.l - .On the other hand, some of the ,‘air- sealed’
types have been found to be not always completely air-tight, particularly
once unloading has commenced, _ -
Air-sealed types appear to have definite,adrvantages \,rhere
loading is to be on an interrupted basis, e.g. where severel cuts are
taken from one crop at intervals. The bo_ttom—unloading model., v{rhile
difficulties of unloader maintenance appear to be greater, has considerable
advantag‘,e.rs when loading and .u'n.lo'ad‘ing are d'—eeired to proceed simultan-
eously. This latter situation rrlay arise with a smaller farm, with
perhaps only one sﬂo and Where the pollcy is to feed supplementary

tower sﬂage all the year round

CROPS ENSILED IN TOWERS AT PRESENT

Three farmers of thoqe c;urveyed grew corn which they
harvested at a falrly mature c;tage (‘dent’ stage _ cob formed and grain
begmnmg to show mdentatlon) Thils mate.rial is ehopped and stored
‘dlrectly, w1thout any form of drying, at a moisture level of roughly
T0%: In addition one farmer ensiled corn waste wmaterial, which
he obtained at very low cost. as a residue after harvest of sweet corn
for canning, A few farmers not yet growing corn indicated their
intention to Ad_é_ lﬁo.:il.l,tiﬂ?gtely or in the near future. One farmer ensiled

an oat crop at a ‘s_i_milarly‘mature stage,
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All other types of material were mown-and wilted in the
windrow (qometlmes with the aid of conditioning or crimping) before
" being fine-chopped and stored at 50-60% moisture or less. All
‘except two of the respondents stored in towers at least some such low
moisture silage which they had made from normal grass/clover pasture,
Such 'haylagé‘ constitutes at present by far the greatest bulk of the |
material stored in towers in New Zealand. 1

There may be some need at this stage to underlinel a
distinction between two main classes of material stored as tower
silage, each of which has rather different feed value characteristics

from the other.  These two types will be called here 'Grain-silage'

and 'Leaf-silage’, and are discussed in turn below:

a. Grain-silage. If a plant of the grass family is cut for silage

when the grain is mature (though not fully ripe), then the protein
level in the resultant silage D, M. will be iower,r and the total carbo-
hydrate higher, than if the 'croprhad been cut at a physiolégic'ally less
mature stage. For any one plant-species the non-~digestible carbo- -
hydrate fraction (largely fibre) will be higher the more mature the
crop, so that digestible carbohydrate (D, M. basis) may not be higher,
and total digestible nutr.*i-ents will probably be lower, at this étage;
However, born (maize) has a relatively low fibre content, -and a
| correépondingly high relative digestibih‘ty, even at su‘ch.a mature

stage when its per acre D, M. yield is at a maximum. It is relatively

!t c.f. The United States, where, in 1963, 16 per cent of all qllage
‘came from the corn plant, and pasture grasses and legumes

accounted for less than 13 per cent (U.S5.D.A. op.cit.).
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low in protein, on the other hand,and should therefore be regarded as a
high-energy, low-protein feed.. Because of its high yvield and high
digestibility characteristics, corn is the predominant crop to be used
for ensiling at the mature stage, both in New Zealand and overseas. -

‘Grain sorghum, oats, and other cereals, are sometimes used.

b. Leaf—silage.' In contrast to the position in theé U.S.A.; this type
of silage is still by far the most important in New Zealand, even in
‘tower silos, It may be made from normal grasé/cloVer’ pasture, from
lucerne, or fréin sudah/sofghﬂm -typ'e crops" and 'pr'eferably'when all
these crops are in the 1eafy, pre flowerlng stage of maturlty In
comparlson to corn grain- sﬂage it is likely that here protein levels
will be considerably higher, total digestibility similar or slightly
léwér, “and dige.s'tible carbdhjrdféte considerably lower. In phyé'iologically
less mature plants the moisture content will also be higher. In all
cases recorded for New Zealand of -1eéf.¥silage being stored in towers,
the material was wilted to some degree before ensiling, = The term
: ‘haylage will be used as synonymouq with 'wilted leaf- sﬂage'through
" this report '

. Typlcal nutrltlve analyses of the main silage typeq qtored

in towers in thlq country may be as follows' (grazed pasture is

;nclgded for comparlson) D. M. Basis |
Crude Crude =, Digestible
: % D" M. % TDN % Fibre % Protein % Protein
(1) Grain-Silages
Corn ' 30-35 65-70 25 8.5 4.5
(2) Leaf-Silages
Ryegr. fclover - ) depends 60-65 25-30 18-20 12-14
pasture. ——»: ‘on degreef}=> 60 30 18-20 12-14
Lucerne ——s of wilting
eg. 55%.
(3) Grazed Pasture | 80-85% | 70-75 20-25 20-25 14+
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- With leaf-silage types particularly, the last four figures will vary con-
siderably depending on the stage of maturity of fhe crop when cut.
However, present evidence suggests that only the D, M, percentage
will be affected to any great extent by the degree of wilting, and that
the-methﬁd of storage (tower, bunker, stack, pit or vacuum pack) will
not greatly affect any of these figures, Other values will be alfected
by the dryness of the material and the method of storage; - particularly
the extent of fefmentat_ion 6f the sil.agel (aﬁd hence pal'attability.and sub-
sequent animal D, M, .i_ntake), and the degree of wastage incurred.
Nevertheless, the quality of the original crop -appears to be by far
the major determinant of the feeding value of the ultimate Silage. |

. Qverseas evidence for the mutritive value of tIf_1e vérioﬁs
types of silage stored in towers is contained in the fbllowing references,
which are listed in full in the Bibliographyr: U.S.D.A. (1962.2), -
American Forage and Grassland Council (1966), Iowa Statle Univ. (1968),
American Grassland Council (1963), Morrison (1936), Evans (1960),
Owen (1967), Univ. of Illinois (1964), Owen & Kuhlman (1967), Donker
et al, (1968), Gordon et al, (1959, 1961, 1963, 1965), Ward et al. (1966),
Hempken & Vandersall (1967), Perry & Beeson (1866,a, 1966.b),
Wittwer ef al. (1958), Wragg, . Godéell and Williams (1968), Dawson (1968,
Baker (1967), Rogers & Bell (1953); Hubéréf_a_l. (196_5)_, Néidermeye'r
_eLa_L (1961}, U‘.S.D'. A, (ARS 44-1786), Klosterma.n (1963), Smith {1961},
Gay (1967}, o
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METHODS OF FEEDING TOWER SILAGE

Unloading Operation:

All farmers contacted were equipped with mechanical

silo unloaders,

Conveyance from silo base to feeding site:

Three tran%ported the material by self- unloadmg traller
and fed on the ground in the paddock. The remainder fed in troughs
(feéd bunks) set on a concrete feeding pad, which in all cases was
situated in'close‘pfoximity to the tower silo(s) and was roofed (roof
continuous with a bedding area in five cases). The transport of
material in the latter cases, from silo base to troughs, was achieved
mechanically with the use of an auger worm (11 cases) and/or a

chain conveyer (4 cases).

Effluent Disposal:

Most farmers who feed their tower silage me'chanically
iﬁto 'tr.oughs. kéep the alr'e.a of concrete around the troughs clean by
I"e'g't'lla'r feinbi?al' of drroppings. This task is commonly perforrried daily,
thoﬁgh a few cases of both more regular and of less regular cleaning
than this weré reported, V'Most used a tractor mounted scraper blade
to clean thé fe'eding area. A few (4) used high-pressure hogses. In
these latter cases the effluent was considerably diluted and ultimate
disposal to the paddocks was by pumping, or, in one case, by liquid
tanker, | | _

In'one case the bedding 'ﬁrea extended right up to the feeding
~trough: there was no distinguishable feeding area. Here, all animal
waste accumulated in the bedding material, and was cleaned out only
once per year, This practice is apparently common in Britain, where

provision is normally made for the feeding troughs to be easily raised
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in height as the floor area builds up.

Disposal of cleared effluent was not usually carried out with
the same frequency as cleaning, - In the majority of caseé paddock
spreading was achieved using a tractor-drawn muck spreader, most
makes of which are able to handle material effectively over quite a
wide range of dryness. One farmer used é tip truck f:or spreading,
and one a liquid manure tanker. The rerhaindér (4) diluted the
effluent, usually in a spec1a11y built concrete storage tank, to a stage
where it could be pumped on to their paddocks via 1rr1gat10n pipes

and coarse- }et or special 11qu1d manure nozzles

DEGREE OF RELIANCE ON TOWER SILAGE IN FEEDING PROGRAMS .

a. Acres cut: _

As a proportion of total farm écreage this varied from 1%
to 75% on the properties surveyed, Thié includes both acres of special
crops (a full summer's production)_ and _pastufe acres (shut up for a
varying number of months}; ~ About 40% of fafmérs harvested at least
part of the season's production from 50% or more (by'a_rea-) of their
farms, while another 40% fell into the category of harvésting from 10%

or less of their total farm acreage.

b, Tower silage as a proportion of total hay and silage co_n_served:

On approximately half of the farms with tower silos, these
structures alone were used for fodder conservation. On the remainder
they constituted the major method of conservation in all except two |
cases where tower silos filled a subsidiary role to hay and/or high

‘moisture stack/pit silage.
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¢, Tower silage conserved as a proportlon of total annual pasture
and crop production (D. M. basis):

An estimate was made of this figure for each farm. The
results varied from 2% up to 40%. For three quarters of the farms

this figure was below 20%.

d. Proportion of total diet when fed:

Thisg varied from 20% to 100% of total daily intake,
depending_on the time of year, the type of a.nimals_fed', and the
farm, Only three farmers fed Itower _silege at any time as a complete
and. qole ration, -. ‘- | .

N Moqt of the beef farmers feedmg haylage supplemented
_thlf-‘, Wlth a grain (ctushed barley or wheat) to add to the energy content
of the rat_tlono A few of the dairy farmerq qupplemented thelr haylage
with concentrate meal and/or 'dairy ratlon' Whlle many fed some hay
. in addition, Most of the da-_try fer'me_rs for most of the tlme they were
feeding tower silage, and some of the beef fatterters .for- some of the
time, allowed the animals a certaih amount ef time per day on f)asture
grazing. Overall, pesture_ grazing was perhaps the mest important

adjunct to tower silage in terms of total daily dietary intake.

e. Additives:

"One farmer had added chopped hay at the time of silage.
_storage in order to further reduce the moisture content of his partly
-wilted silage material,
Another farmer added limestone while ensiling, and common
" salt (NaCl) when feeding out.  This same farmer indicated his intention
- to also add urea to his corn silage in the coming season in order to
increase the effective protein content of the feed ration. - This was to
be added as evenly as possible during-loading -of the tower.

Reference has already been made (above) to instances of
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grain and concentrates being mixed with tower silage just before feeding.
Apart from these few cases, no farmers were using any additives either

at time of ensiling orat time of feeding.

ASSOCIATED LIVESTOCK HOUSING

All except four of the farmers contacted had, or were

‘constructing, barns for the purposes of housing livestock for at least
part of the vear. Some of these barns (5) are extensive structures,
fully enclosing bedding and. feeding areas. The femainder are pre-
dominantly three-sided structures, being open towards the feéding area,
and covering the bedding area only. In a few cases the walls were designéd
only as wind-breaké, e.g., being constructed of wooden slats with consider-
able ventilation. Obviously the degree to which animal maintenance feed
requirements are reduced by'thé shelter provided would vary with these
different types of structure, and the depgree of protection afforded.

o In all cases housed beef animals had free access to the whole
bedding area, except in so far as this was divided into different large pens,

The majority of dairy farmers who housed their cows, on the

other hand, had barns constructed on the 'free stall' principle. This
allows cows to select any one of many cubicles designed to accommodate
one cow without allowing her room to turn around, so that when she stands
up her hind end always protrudes over a concrete lip into a central race
between the rows of cubicles, - These central races will normally be of
concrete and be cleaned regularly with a tractor-mounted scraper blade,
When the stalls are built to the correct dimensions for the size (breed)
of cow housed, then they will remain clean themselves, and are commonly

just earth-floored,
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Bedding Material with Free Access System:

Two farmers bpedded their animals on spaced wooden slats
in all or part of their total barn area, These slats were raised above
floor level so that the effluent fell between them and accumulated
underneath. In one case this accumulated material was cleaned out
twice per year and spread in a fairly solid state with a muck spreader.
In the other it is cleaned more regularly, with thé aid of a high pressure
‘hose, and in the diluted state pumped away to the paddocks.

The majority bedded with either straw, sawdust or wood
shavings, depending on the local availability of each of these three
materials. In eachcaseas the faecal material becomes mixed with
the bedding material, a certain amount of decomposition takes place
with some resultant heating and drying out of the bedding area, A
useful manure remains at the end of the bedding season - usually three
to four months, Where animals were housed for the whole year, the
bedding area was usually cleaned out every 3-4 months.

Where straw was used it was normally added frequently
(e.g. twice daily) and in Iarger guantities at first. As deéomposition
and heating develop, then the need for fresh straw decreases and it may
be added in smallér quantities and at much longer intervals. Three '
respondents are using straw at present, three wood shavings, and
three sawdust. The frequency of addition of fresh sawdust and shavings

reported, varied from every two days up to once per week.

Usage of Barns:

For the beef units with barns, livestock housing is confined
mainly to the winter/spring period of 5-6 months. One farmer, however,
rears calves ingide over the summer/autumn period,

Dairy farmers tend to be more variable and flexible in the

degree to which they house their cows. In no case were cows housed
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continually (and fed wholly conserved and concentrate rations), except
~ during perioeds of bad weather. Most were housed only at night for all
or part of the year, sometimes on a compulsory and sometimes on a

voluntary basis.

Effluent disposal from barns:
| Cleaning of race areas of free-gtall type' barns was usually
performed in conjunction with cleaning of the feeding area (see p.13).

In the case of free access barns with some form of bedding
material, cleaning WE:S usually after every 3-4 months of use, and
therefore commonly in the spring/early summer pericd. This material,
usually of a fairly dry cbnsistency, was often sprerad on fallow ground
and'ploughéd in ahead of a summer crop of, for example, corn,

Alternatively it was spread on pasture.

ATTITUDES OF OWNERS/OPERATORS

Worthwhileness:

'I‘Welve‘farméfs felt they were able to make some evaluation
of thé Worthwhilénesé of their 6vera11 investment in t:ox{re:r silo(s) and
associated buildings and- equipment. Of theSers all. co.nsidéred the stép
to ha{re been worthwhile, six on the grounds of economic criteria, and
six when no.n-pro.fit:factor-s were considered, Four of the latter thoﬁght
the enterprise had not proved profitable on economic grounds alone, -
taking into consideration the rates of interest which can be expected
from the investment of capital in alternative avenues,

Regrets: Different directions of development they would pursue
o if starting again: : '

No farmer indicated that he regretted moving into the

" use of tower silo(s).
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More than half of the farmers indicated ways in which

~ the tower silo developments of their farm would have differed, had
théjr initially had the benefit of their present knowledge and experience.
One emphasised the need to move slowly to avoid costly mistakes,
while another stated that he would have moved more quickly to the
present position. Several more specific points were mentioned

by different respondents, such as:-

(a) Silo erection costs would have been lowered by use

of farm labour.

(b) Investment in higher capacity machinery to allow for

performances not reaching the level of manufacturers' claims.

(c) - Care in selection of harvesting and handling machinery:
machines developed and adapted primarily to handle corn, not

‘always being satisfactory for haylage.

(d) Modifications in design of the present mechanised

feeding system.

(e} . More planning of layout to provide for the potential

for future expansion into more silos.

However, the biggest problem appeared to relate to the
lack of finance in the secondary phase of development. Several
farmers indicated that, partly because of an unfavourable swing in
the economic climate, and partly because of an under-estimation
of the increased demands for working capital in the post-purchase
years, they had become short of finance and unable to complete the
development to the extent which seemed warranted. That is, they
were unable to utilise the full potential of the silos which they had
purchased.

More planning for contingencies such as.interest payments,
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increased livestock purchases, increased maintenance and repair costs,
and further capital inﬁestmen’c, would appear to have been needed in many
cagses. Two farmers indicated that if starting again they would have
sought considerably more long term finance, and at least one of them

considered that this money would have been readily available.

The Advantages and Disadvantages of Tower Silos.

The pros and coﬁs of tower silos and mechanised feeding
systems have already been discussed to a certain extent in a previous
gsection., However it is w:orth listing these as the farmers themselves
gee them, a_nd note the frequency with which they were mentioned. This
is done below.

.Fifteen farmers gave answers to this section of the questionnaire.
In a few cases the meaning of certain reply statements was not clear:
these havé had to be disregarded. Others have been grouped, where
the change of meaning with a change in wording appeared to be negligible.

The reasons given for the tower silo investment have been
interpreted as advantages of the system. Where the farmer stated
that the:original reasong had proved to be unjustified in practice, these
have been excluded. On the other hand unexpected advantages ocbserved
since beginning operations have been included. The frequency with which

each advantage {or disadvantage) was stated is noted in brackets in each

case.-
{a) Advantages;
- those relating to tower silos alone:
1. Reduced total D. M. losses (over harvest, storage, and

feeding) with this type of conserved feed, as compared to hay and
high moisture silage. (8)
2. Reduced total D. M. logsses of utilization when compared

to grazing pasture in situ. (6}
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3. A-hig'hé:r"'d_uality conserved feed than hay and/or high moisture

silage, sufficient in most cases as a sole and above-maintenance diet. (2)

4, A more controlled, even level of livestock feed intake is possible
all the year round: this is particularly important for town supply dairy
farmers in correcting for fluctuations in pasture suppliés; and giving |

independence from seasonal climatic effects. (5)

2. The greater flexibility given: considerable variations from week

to week in the numbers of stock on hand provides' no great embarrassment;

c.f. a pasture grazing policy. (2)

6. Reduced risk and worry for the farmer due to points 4 and 5
above. (4} |

7. By counteracting the effect of seasonal imbalances in the

nutrient content of pasture, tower silage feeding results in a reduction

in stock health problems due to such things as bloat, facial eczema, and

milk fever. (6)-
8. It provides a method of handling certain high yielding crops and
‘therefore facilitates increased production of forage D. M. per acre, (2}
9. It provides a method of utilisation of locally available low-cost
fodder, e.g. sweet corn waste, serodrome grass toppings. (4)
10. Far less dependence on good weather for harvest when compared
to hay.  (5) | |
' 11., Some machinéfy can be used for other farm operations, thus
' spreading the overhead costs. (1)
12. Feeding from a tower silo is more ea'sily stopped and started

than from silage stacks. (1)

13, The highér x}alu'e of animal producﬁtion,‘ and therefore the
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higher value per feed unit consumed , over the winter period (tower

conservation allows concentration on such winter production). (2)

- those relating to the whole tower silo, mechanised

feeding and/or stock housing system:

14, Reduced physical work load with mechanisation.  (7)
15, A more interesting W:OI‘k atm.osphere..l . (4)
16, A more éonve;nieﬁ system for good stéék management, (1)
17. Livestock are quieter, easier to handle, énd quicker.to
fatten. (3)
18. Reduced maintenance feed requirements of hoﬁsed

livestock. (1)

19. Animal manure can be returned to the pasture in an
even, contrelled manner. (2)
20. Having such a system overcomes most problems where

the land is exposed to frequent flooding. (1)

() Disadvantages;

1. A greater mental effort involved in planning for the

change and carrying it through. (1)

2. The nuisance value of large numbers of visitors. (1)

3. The high purchase costs of silos and associated equipment. (8)

4. The increased costs of repair and mainter‘lance. and increé.sed
risk of mechanical breakdown, | (6)

2, Other secondary or second-phase costs such as capital

repayment, further developments and expansion, higher electricity

charges, higher fertiliser and expenditure.  (5)
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6. A lack of know-how and experience of the system in New

Zealand at preseént amongst technical and managerial advisers, and

equipment manufacturers and agents.  (3)
7. Silo unloading difficulties and machinery imperfections. (2)
8.  Difficulties of import restrictions: a high proportion of

necessary equipment must be imported. (N.B. the proporiion and
range of equipment now manufactured in New Zealand - in some cases

under licence - is much greater now than in previous years.) (3)

9. Difficulties with wind when handling tower silage material. (1)

(Observation of farmer who feeds out tower silage on pasiure.)

10. ' High water requirements of stock being fed on low moisture

silage. (1)

11. ~The costs and problems of effluent disposal. (1)

“THE DIFFERENT POTENTIAL ROLES OF TOWER SILAGE IN
'  THE OVERALL FEEDING PROGEAM

.There ig consgiderable variation in the role which the tower
silage plays in the year-round feed organisation on the farms surveyed,
It‘ap'pears that each of these different roles can be classified arbi-

trarily as fitting into one of four basic patterns:

A As a supplementary fodder in times of feed deficit, parti-

cularly during the winter.
B. Ag an all-year-round supplementary fodder.

C. Ag the main basis of a beef enterprise diet where
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concentration is on winter (out-of-season) production.

D. All-year-round feeding of tower silage as the main diet

constituent.

_ Each of these main roles is discussed in turn below. It
should be noted that the alternatives to the use of silage stored in
towers will vary, depending on the role which tower silage fulfils.

- An attempt is made to note here the points which should be considered
when comparing tower silos with alternative systems in each case.
These considerations will be further discussed in the next section.

An effort is made to separate the arguments for _and against

tower gilos per se, as a method of food conservation, from the argu-

ments for and against stock housing and mechanised feeding. At the

same time it is recognised that in some cases, if and where a necessary
agsociation exists as discussed in the opening section of this bulletin,
then an argument for either of these may become an argument for

tower silos.

A. Tower silage as a winter (or other feed-deficit period) supplement.

Traditionally, food grown in periods of surplus has been con-
served for use in periods of deficit in s1_1¢h forms as hay, high moisture
silage in pits and stacks, and as standing pasture or crops. Such
conserved fodders tend to be costly, in terms of effort, machinery and
feed wastage, When.compared to pasture grazed in situ as it is growing.
For this reason the level of feeding in deficit periods is often restricted
to a maintenance {or only slightly above-maintenance) diet.

The cheice, on economic grounds, of tower silage in this
role, would involve the following considerations, each in relation to

alternative systems:
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(1} ~  Total annual costs (interest, depreciation, maintenance,
running costs) of storage structures and the necessary assoclated

machinery and equipment,

(2) Harvest and storage D, M, losses.

(3) Harvesting costs, particularly in terms of labour requirements.

(4) D, M jrieid and feeding value of the crop to be harvested for
storage. | ' i

(5) Fertiliser seéd and cultivation costs associated with the

crop grown,

Only two respondents could be classeld as using tower silage
solely in this role, In both cases special circumstances affected the
cons-idéi‘a'tion's involved,

The first was a dairy farmer who was forced to keep his cows
off the pasture in the winter, ‘because of very bad pugging problems.
His bhoiee of tower silagé, rather than a wintering system based on,
for example, hay, depended largely on the low labour requirements
for feeding, with a fully mechanised system, |

The other farmer fed haylage to stud animals at considerably
above-maintenance levels 'in-the late-winter, early-spring period. His
main reasons in favour of tower silage were that he was not exposed to
the uncertainty of yield with winter crops, and that he could regulate

quantities fed much more effectively. |

B. Tower silage as an all'—y“ear-rou'nd supplement.

' In this case the tower silage may be fed, in varying daily
gquantities, for most of the year., By its use in this way feed supplies
'throug.hou't the year can be maintained at an even level, even through

periods of non-anticipated pasture shortage. The mixed diet including
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low-moistiure silage may help to .avoid certain metabolic disease problems
at particular times of the year, and particularly with the rapid flush of
new pasture growth in the spring. On the other hand, in this role the
" silage is being used to a certain extent as an alternative to grazing pasture
in situ

In addition to those listed for the previous role (A } some rfurther
points now come in for consideration when comparing such a tower silage

system with other alternative feeding systems.

(6) Differences in herd death rates and replacement rates; differences

in veterinary and stock health expenses.

(7)  The value of maintaining milk production and growth at more

constant levels throughout the season.

(8) The level of worry associated with any one system, due to differing

degrees of risk and unceriainty.

(9)  Harvest and storage D. M. losses as compared to losses and

wastage with pasture grazed in situ.

(10)  The labour costs involved in harvesting, storing and feeding tower

silage as compared to those involved with grazing pasture in situ.

The use of tower silos in this manner appears to suit dairy
- farmers, and particularly town suppliers, more than other types of
farmers. Approximately one half of the dairy farmer respondents

used their towers in this way.

C. Tower silage with concentration on winter production:

Because of the seasonal variation which regularly occurs on the
store and fat livestock markels (see Watson 1964), out-of-season
weight gaing with beef animals tend to be far more valuable than weight

gains during the summer, Similarly returns to whole milk produced
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tend to be higher in the'wijnter,"«' Hence it bécomes profitable to feed a
higher cost ratlon for out of- season produetlon It should be noted,
however, that winter feedlng of cattle with tower sﬂage in this country
is commonly associated wl_th feed,lot feedlng, and often also with stock
housing, bee.auee of diff.i"cﬁllt_ie:s with pasturing these animals at this |
time of yeafa

| Indications are that for the fattening of older store animals
over the w1nter the low protem/hlgh energy corn silage may be a
sufficient diet on: 1tc; own Wlthout proteln qupplementatlon One farmer
at present is obtammg good rates of welght galn feedmg a mixture of
corn.silage and haylage to, older cattle

For the I‘apld fattenmg of younger ammals (whoc;e weight gains
have a h1gher protem requlrement) over the Wlnter a more desirable
diet would appear' to be haylage w1th a hlgh energy supplement such as
crushed. gram (5 farmers at present) or alternat,wely perhaps, corn
sﬂage with a pr@teln or non- proteln nltrogen c;upplement (e.g. high |
protem stock eovneentratej or urea) No caqeq were recorded of
farmers in New Zealand havmg yet fed 1n th.tq latter alternatwe manner,
though two farmer’q mdleated thelr 1ntentlon to try such a system in the
near future,‘ .

Fof'overwrihte:ir'"iﬂg“-yeﬁng 'qto‘rl'e'-beef cattle, with perhaps modest
weight gains, haylage Would appear to be qufﬁment as a sole ration.
One farmer is plannmg to do thlc: in futur'e having fed haylage and hay
to date. For greate__r_' .,g_aln_s, he woql_d ‘add c-rushed baljleyﬂ

The philosophy of a fler-ge' qcéle Carry-ovéref feed produced in
the summer for feedmg to 11vestock in the wmter depends on certain

further conc;lderatlons (1n addltlon to those outlmed for the above roles):

(11) "The higher value o_i mi_lk__ produetion‘ an'd beef weight gains {or

even of returns to food fed_ASolleliy for. ]_iv,eweig_ht mé._iﬁ-te‘nance) in the
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off-season.

(12}  The costs of grain and any other supplements fed with the

basic ration.

D. All-year-round feeding of tower silage as the main diet basis.

This feeding system almost certainly implies all-year-round
'zero grazing'. No farmers in New Zealand are as yet relying on
tower silos to this extent, but some show sisngs of developing
towérds this system, which is common in some overseas countries.
| The points to be considered are similar to those already
enumerated, except. that the question of seasonal premiums, above
annual average product prices, does not arise in this case.

Further considerations arise when mechanised feedlot feeding
and/or livestock housing systems are being evaluated. The majority
of New Zealand tower silo systems at present incorporate mechanical

feeding, and a large proportion livestock housging as well:

~ Mechanised Feedlot Feeding

Points to be considered are:
(1} Labour savings in the feeding-out of stored fodder; job-

gatisfaction aspects of a mechanised and modern system.

(2) The effects on short-term and long-term pasfure production
- of having livestock removed from the pastures for at least part of

the day or year.
(3)  Total annual costs of the machinery and feedlot system.
_(4) Total annual costs of the manure disposal systém. |

{(5) The effects on pasture production of having at least part

of the animal return spread in an even manner..
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“(B) "The"-cdntr'c_& exercised over the quantities of food consumed by the
animals, and the resultant efficiency of utilisation of available feed

supplies.

(7) The level of feedlng losses w1th such a system as comipared

to other' eystems of feedlng qtored feed,

{8 Quietness and ease of handling of livestock.

Livestock Housing.

(1)  Total annual costs of the housing system.,
(2)  Costs of bedding material.

{3) Reduced feed requirements for maintenance due to the shelter

provided,
(4) Total annual costs of manure disposal.

(5)  The effects of even return of animal manure to the pasture.

SOME OF THE ARGUMENTS FOR AND AGAINST TOWER SILOS,
TMECHANISED FREDING, AND STOCK HOUSING, RE-EXAMINED

(1) Costs of storage:

The costs of storage, per unit‘\ of feed D, M,, in tower silos will
:rdepend on the size and number of C‘.l}.OS, the frequency of fllhng, and the
degree to Whlch the overhead costs 'of the neceeqary machlnery can be
Spread across other uses. Systematlc analyqee have yet te be published
in this country, but the evidence suggests that, at least With the quantities

stored at present by most users in this country (full range of harvesting
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equipment spread over only one or two medium-sized silos), thié method
represents a higher cost method per unit of D. M. stored than conventional
and vacﬁum—pack high moisture silage syst.ems.

For some ovérsea_s evidence on this iaoint see MclLeod (1987),
Newman (1966), Hendrix (1960}, Mértimerl(1964—pp.134-137), Univ. of
Mlinois (1964-pp.9,10), U.S.D. A, (1964), Gurney et al. (1946),

Tswa State Univ. (1968), N.A.A.S. (1967), Dawson (1968), Suter (1966.Db),
Hoglund (1965), Baker (1967), Lugg & Gould (1966), Merridew & Ross
(1967), Helme & Anderson (1968). |

(2) Harvest and Storage Losses

Overseas evidence shows quite clearly that combined harves{ and
storage D. M. losses with wilted leaf-silage and corn grain-silage in
towers will be less than conventional high moisture silage and hay systems
if the recommended storage techniques are followed. There appears to
be no reason to doubt that the.se results would apply similarly to New
Ze aland. Where the more expensive air—_sealed types of tower silo
.are used, then losses will be even lower. '

Average losses with hay may be quite high in éome districts where
the risk of rain spoilage is high. At the‘same time intake limitations may
rule out high mois_tufe_ silage as an alternative fodder for the growth
. required. In such circumstan‘ceé the differen’ces in expeéted losses
may be quite considerable in favour of tower silage when corﬁpared with
the next best alternative. | '

Bécause of weather, and other considerations, it is obvious that
overall average losses may be quite inappropriate when applied to a
pafticular district. However, losses Qf the'following' order would not

_be uncommon:
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Mixed ryegrass/clover| TField Storage Total
“. pasture. . - .| losses .- losses 1Losses
(due to

seepage, oxidation & hea ting)}

Wilted leaf-silage in |  10% . - 10% - - . 20%
towers (concrete o (mamly oxidation & '
covered with plastic ' ' gaseous loss)

. top surface) -

Wilted leaf-silage in | 10% = 4% | 149
towers (air seadled). :

Unwilted leaf-silage - 5% 20% 25%
in pit C - - (mainly seepage loss)

(vacuum packed 15%])

Baled hay o 25% 47, | o209
(can be much higher)

Published overseas research which provides evidence in this
-regaird. includes that of Browning {1966), McLeod (1967), Mortimer
(1964-p, 130), Merrill & Stack (1965), U.S,D,A. (ARS 52-11),
Univ. of Illinois (1964-p,6), U.S.D,A. (1962,a), Gordon (1967),
Gordon et al. (1961, 1959), Hendrix (1960), Hoglund (1964, 1965),
lowaState Univ. (1968), Wittwer ot al. (1958), N.A.A.S. (1967).

See also Lancaster (1967) for some New Zealand evidence on
hlgh moisture sﬂage losses under some alternatlve systems of storage.

_ Estimates of percentage utilisation of pasture D. M. by the

grazing animal va_fy considerably, dépending on the type of animal, the
-stocking rate, and. the system of grazing management It has beén
suggested that Wlth heavy stockmg and rotatmnal grazmg wastage
can be kept as low as o per cent or legs, It seems likely that this

degree of ut1hsatlon Would be dlfflcult to achieve under farm conditions.
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The effect of the grazing animal on total pasture production should also

be considered.

{3) Harvesting Costs and labour requirements.

Published overseas evidence is in far less agreement on this point.
It seems likely that differences, at least with respect to total harvesting
costs, reflect variation in the methods of analysis used as well as in
harvesting methods and local conditions relevant to thé énalyses.

Some New Zealand tower silo farmers are quite convinced that
the harvesting costs and/or labour requirements with towers are con-
siderably less than they had been with the previous system of hay or high
moisture silage. However, as yct lhere does not appear to be sufficient
objective evidence to conclude that harvesting costs and labour require-
mehts vary significantly between the three main systems.

For some overseas reports of harvesting costs and labour
requirements see McLeod (1967), Calverly (1967.a, 1967.b), Messer
(1966), Hendrix (1960), U.S.D.A. (1962.a), Amer.Soc. Agr. Engineers
(1967), Iowa State Univ. {(1968), Dawson {1968), Suter (1966.a), Baker

(1967), Lugg & Gould (1968).

(4) Yield and feeding value of alternative crops.

The feeding values of some of the main crops ensiled at present
have been briefly discussed in a previous section (seepp.9-12).

Relative yields will vary by district. On the non-irrigated
_light plains land bf Canterbury, for instance, lucerne may outyield
grass/clover pasture by as much as 30-40 per cent over the full year,
while in some other climatic and soil conditions the annual D. M. yield
from lucerne will be considerably lower than from conventional pasture.

The position with regard to corn in this country requires a lot
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mmore investigationl.. There are wide Variations in_culfc‘ivationg seeding,
fertilizing and Weedcontrol prac-ticec', at pr-ese‘n‘t."among gr"owexl‘s in fhis
country. and the”e is ev1dence to suggest that those practlces S0 far 7
chosen by the Depaﬂtment of Agrlculture for‘ their trlals may not be
optlmal Further’more such trials to date have been mamly concerned
with testing the yleld of corn as a greenfeed crop, rather than for
cutting for grain-silage at_a.more mature stage when overseas evidence
suggests the D. M. yield Will bre high.est« So far trial results ha{re not
borne out the claims for the potentlal of the hybrld. corn var‘letleq
oifered by some scientists. On the other hand sore prwate growers
have consistently been obtaining very good yields Whlch,, while not
known exactly, can be estimated with a certain amount of accuracy.

A conservative conclusion at present would appeaf to be that,
at least in the more favourable corn growing areas of the North Island,
the D. M, yield of corn in iis 4-5 month growing season will be at least
as great as that which can be obtained with grazed pasture over the
whole year, Thus any crop which-can be grown on the corn land over
the ’?-month off-season will represent a clear lift in D, M, production
over the grazed pasture system,

The cropping system suggested as showing most potential is -
a summetr crop of corn, followed by a winter crop of high producing
S.R. ryegrass - e.g. Western Wolths (Mitchell 1965). - Both crops
would be harvested into tower silos or the latter may be fed as green-
chop or even grazed. It appears that in some areas, with-heavy .
application of nifrogenocus fertilisers, continual cropping along these

lines is becoming quite feasible. One farmer-has grown his fifth

- consecutive crop of corn with little, if any, apparent depression of

yield yet evident. = 1In certain areas of the U.S., with prices of,

particularly, potassic and nitrogenous fertilisers showing a downward
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trend, continuous cropping, coupled with heavy rates of fertiliser
application, is becoming a common pract'ice‘ It is agsumed that
weeds and pests can now be gatisfactorily and economically controlled
with chemicals.. Some are doubtful whether this situation really
exigts yet, e.g. with Soldief fly in corn in some districts.

To sum up on this point it appears that non-grazing cropping
Systems can well outyield the best pasture in terms of annual D. M,
prroductioh. The D, M. digestibility level of corn g:r_"ain-silage would
appear to be roughly as high as grazed pasture, and higher than

either leaf-silage or hay.

(5) Stock health aspects.

Most dairy farrners contacted indicated that by feeding tower
silage as a supplement to pasture over the early-spring and spring-
flush periods, and over the bloat and facial eczema periods, losses
from such meté.bolic diseases as r_nilk fever and ketosis, as well as
from bloat and facial eczema had been substantially reduced over levels
incurred in pre-tower days. This observation is not surprising,. as
‘the feeding of conserved feed is well known to be of benefit in all
these periods., Without further objective evidence, it is difficult
to estimate for any one case just what reduction in herd replacement |
rate, veterinary costs, bloat spraying costs etc., could be expected
in an average year with such a feeding system, Nevertheless, this
is almost certainly a significant feature of the system where a
potential for all—year—round'éupplementation is planned, and such
an estimate should be made,

The fear that the concentration of cattle under feedlot conditions
- would be predisposing to many other disease problems does nof appear

to have been borne out in practice. One farmer indicated that he had
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stepped up his leptosplroqls vaccmatmn program, and hence coete, to
gue,fd agamst a greater 1nc1denee of t’nq dzseaqe under feedlot conditions.
I—Iowever death rates reported in confmed cattle‘, possibly largely due

to the qhelter“ foered in many cases, appeared to bes if anythlng lower

‘than mlght be expeeted with the same animals under grazing conditions.

(6) The value of maintaining even production,

"~ For the unusual case of a town milk supplier whose quota closely
approachee his average daily production, maintenance of quota level .
will depend largely on his ability to maintain an even level of milk pro-
duction., In the more general situation, the effect of a check in feed
level on subsequent production for a milking cow, or on subsequent -
growth rates for a young growing animal, is reasonably predictable.
The value of maintaining a constant environment (including feed supply),
is generally appremated as far as animal productmn is concer'ned

However ‘to put thisg value in quantltatlve ter‘ms is exceedmgly

'dlfflcult and the f1gure w111 no doubt vary conszderably between diff-
erent farm 31tuat10ns Volume of production per pound of D, M. ingested
over the pr'oductlon season may be a suilable measure of animal efflc1ency\.
The advantage of a system of even, controlled feedmg over one where feed
intake varies with paqture growth rates may eventually be evaluated in
'. Such quantltatwe terms for dlfferent q1tuat10ns An informal’ ‘estimate
of the value of this advantage seems warranted until more precise figures

* >
are available.

{7) Seaqonal price premiums for 'rnllk ‘%tore beef cattle and
" prime bheef cattle.

Watson (1964) presented a very useful:paper in which he examined
seasonal variation in cattle values on the store and fat markets, as apart
from longer term annual trends. His figures indicated a June — Septemt

wintering margin of $10-11 for most classes of cattle maintained in "good-



36

average store condition'. On the‘fat cattle market he found that spring
,prieés tend to be up $1%~2 per 100 lb. carcase weight on autumn values.
.Unpublished ahalyses of the Addington and Westfield fat stock market
reports for several past years by the presenf author have led to similar
conclusions about the size of this spring premium.

Town milk companies fend to pay considerably more for quota
milk over the winter months. There is therefore a strong incentive
for town supply farmers not to drop below their "effective'’ quota at

this time. Some companies pay out at quota price on 2 larger "effective
quata (actual quota plus gquantity of surplus milk paid at queta price) in
the winter period. In these cases an incentive exists for farmers to
produce more milk per day over the winter period, at least up to the

level of their "effective' quota.

(8) The necessity for feed supplements with tower silage.

The sum of American experience would appear to be that animals
which have been in a feedlot for most or all of their lives will require
supplements such as antibiotics and Vitamin A. Where total housing
occurs for long period_s then Vitamin D may also be desirable. Animals,
on the other hand, coming into a feedlot for the first time at. the beginning
of & winter may be able to rely on body reserves and may not need any

such supplementation for the few months required to fatien them.

(9) Labour saving with mechanised feeding systems.

In comparison with hay and conventional 'other-than-self-fed.
silage, mechanised feeding of tower silage appears to offer considerable
labour saving at the feeding out stage. The effort .required‘ is such that
the routine work can be done by an older man, or, alternatively, a woman
or child. In most cases reporied, ancther. job was carried out simult-

aneously with feeding; e.g. milking or loafing barn race cleaning.
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In ail cases only one person was required for feeding, and the time taken
varied from 1 to 3 hours . per day. This tixﬁe varied according fo the numhber
of times fed per day, but most farmers fed twice and took 1 to 2 hours
There will of course be periodic labour requirements for unloader
maintenance and adjustment which should not be forgotten - Also, where
the systém ig being compared to feeding-out in the paddock, the time
involved in effluent cleaning and disposal should be considered. For the
feeding area alone, this amounted to 1 to 3 hours per week for one man

over the feeding period.

(10) Effects of livestock housing on feed requiremen’cq for maintenance.

At present it appears that very little is known about how mamtenance
feed requlrements of cattle vary with the qeverlty of the env1ronmenf
Scientific estimates which have been made have been based on experlmentq
~ with housed cattle, and it has been suggested that these requlrements
should__be_ increased by 40-50 per cent to allow for outside conditions
~over the average New Zealéﬁd winter. Obviously the severity'of the
winter and the de.gree of shelter offered varies considerably over different
farm situations. U .may be expected that maintenance requirem'e_nts will
similarly vary considerably from one locality to aﬁother, |

Until more is known on this matter it will be very difficult to
assess _the value of stock housing. One town supply farmer offered the
subjective estimate that with ad lib. feeding of his cows (which were
producing,in ‘r,.he._:regi_Oﬂ of 3 gallons per day over the Winter), his barn
was probably Worth 0. 5 ~. 1.0 gallons per cow pef day.dver the winter

period.
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SUMMARY AND CONCLUSIONS

A preliminary survey of tower silo usage in New Zealand has
shown that these structures, though not numerous, are being used in
many different ways on many different farm types. In several cases
the choice of towers has been considerably influenced by some special
characteristic of the particular locality or farm concerned, which
makes a tower silo system more suitable than alternative forage .
conservation systems. The author suspects that there are many such
situations iﬁvolving special circumstances where the use of tower silos
would prove to be justified on economic grounds,

It should not be concluded, however, that tower silos can only
be justified (economicaliyv} in o four gpecial and wusual circumstances;
It appears that a good case exists for this method of conservation on
typical units in some lines of production. The best example of this
Woﬁld probably be where concentration was an out-of-season production,
where towers were used to allow high vielding crops to be handled, |
thus increasging feed production per acre, and where the scale of
operation was fairly 1airge so as to enable the costs of associated
machinery to be spfead over a large silo storage volume.

It is quite apparent that broad generalisations cannot be made
about the profitability of tower silo systems. Further investigatory
work of an economic nature would appear td be well justified, and
indeed well overdue. The results of some such work will be presented
in a subsequent bulletin in this series. It seems likely at this stage
that the profitable use of tower silos for forage conservation will
prove not to be restricted to the odd isolated 'special' sifuation.

At present contracting services are not generally available
for harvesting and storing tower silage, and for effluent disposal.

Until there are enough towers in a given district to justify such services,
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the smaller operators, with, for example, one fqoxnier o_n_ly, will be forced
to adopt the more costly alternative éf owniﬁg their own equipment,
Because they are pioneers, the present operators have had to overcome
gseveral drawbacks and frustrations, particu_larly those due to lack of
knowledge and to the difficulties of obtaining rsu'p_ply and subsequent
reliable servicing of the required ‘équipment. - It is quite clear that

past performances by the present operators ‘génnot Validly be taken

as representative of what will be achieved with tower silos in this

country in the future,
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