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Abstract

Pasture silage is harvested from surplus spring
pasture on many New Zealand dairy farms, for use
as a supplementary feed in times of feed shortage.
Targets for the quality of silage suitable for feed-
ing to lactating dairy cows are presented, as
recommended by a silage workshop held in Hamil-
ton in 1994. National information from the Lincoln
University Analytical Laboratory are presented that
show that pasture silage made in the 1994/95 sea-
son was well preserved. However, most of that
silage had a feed quality below the target set for
lactating dairy cows. Averages for DM digestibil-
ity were 65.5-67.9%, estimated M/D was 9.3-9.6
MJ MEkg DM, and crude protein was 14.6- 15.1%.
Silage-making practices were analysed, based on
silage samples entered in the 1994195 Livestock
Improvement Advisory silage competition. The key
to making high qudity pasiure slage in the 1994/95
season was to harvest pasture by the first week in
November. Nitrogen fertiliser may be used to pro-
duce early surplus pasture without restricting the
feed supply to grazing cows. Further survey work
is planned to confirm observations made, and ex-
pand on practical recommendations for making
high quality pasture silage.
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Introduction

In many overseas countries high qudity pesture slage
forms the base of the diet of lactating dary cows As
feed intake and totd milk production are positively
asocigted with slage quaity (Castle et al. 1980), every
efot is made to ensure tha optimd havesing and
preservation  practices  ae  followed.

Traditionally, New Zealand dairy farmers have
viewed pasture silage somewhat differently. With
Supplementary  feeds  (induding pasiure  Sllage)  forming
only a smal proporion of the anud feed intske of
cows, Slage making has been manly used to control
surplus pasture during the spring, rather than to produce

high quality supplementary feed for lactating cows.
Slage qudity has rady been gpecificaly sought by
dairy farmers, with the exception of those who use
slage to produce winter milk. Andyss of pasture slage
for nutritive vdue has been rae

A suvey of Wakao dary famers caried out by

"Haigh (1978) illustrates the varibility in New Zedand

slagemaking prectices. Time eapsed between the ladt
time tha pasture was grazed, and cutting for slage,
ranged from 3 to 10 weeks with havest dates ranging
from lde September to lae December. Average crop
yidd was 4300 kg DM/ha, with a range of 2800 to 5300
kg DM/ha. There was no reported andyss of slage
quaity in the paper.

New Zealand dairy farmers in the 1990s are
beginning to search for inexpensive sources of
supplementary feed, which can be used to increase
production and profit from their farming operation.
Some believe that pasure slage has the potentid to be
a high qudity and inexpensve source of supplementary
feed.

This paper presents a series of targets for  padiure
slage of uiteble qudity to be fed to lactating cows.
Information is presented from Lincoln University’'s
Animd and Veeinay Sciences Depatment  Andyticd
Laboratory datebass, to show how pedure slage made
by New Zedand famers in the 1994/95 seeson compares
with these targets. Silage competitions run by Livestock
Improvement  Advisory in 3 North Idand regions in the
1994/95 season provide information on the effect of
management  prectices on slage qudity.

Targets for high quality pasture silage

A sdlage workshop was convened in Hamilton in 1994,
to evauate current slage making practices against best
known prectice, and develop recommendations for New
Zedand dary fames The workshop included invited
dary fames fam alisors, scientists, universty  staff,
and Dr. Alen Kaser, an experienced slage researcher
from  Augrdia

Targets for pedture slage to be fed to lactaing dary
cows was one of the topics discussed & the workshop.
Tagets agreed upon a the workshop ae presnted in
Table 1.
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Dry matter digestibility (DMD), energy con-
centration (M/D), and crude protein (CP) describe feed
quality. Figures presented in Table | ae minimum vaues
for slage which is suitable for feeding to lactating cows.
Silage not meeting these targets is likely to limit milk
production if offered to lactating cows, unless the cows
ae being severdly underfed a the time.

Dry matter content (DM%), pH, and ammonium N
as a percentage of totd N (NH;-N%) describe the success
of the silage preservation. DM% and pH need to be
considered together, as pH tends to increase as DM%
increases (Woolford 1984) Consequently, if DM% is
higher than the target, a higher pH is acceptable. A high
NH;-N% indicates that protein breskdown has occurred
in the stack, an indication of the activity of undesirable
bacteria in the silage.

Quality of New Zealand silage - national
average

The Animal and Veterinary Sciences Group at Lincoln
University offers a commercial feed analysis service
through its analytical laboratory. Means and standard
deviations for important silage characteristics from
samples analysed over the period 1 June 1994 tol
May 1995 are presented in Table 2. The results for
silage (conventional silage from pits or stacks) are
presented separately from baled silage. The information
has not been derived from randomly selected sources,
but represents all of the samples analysed during this
period.

True DM% is estimated by adjusting the DM% of
fresh samples oven dried at 90°C (CSIRO 1990). The
pH is detemined by adding a fixed volume of water to a
fresh sample of silage, and measuring the pH of the
liquid after 2 hours. Determination of NH;-N% is by a
Kjeldahl distillation technique using a fresh sample of
silage,. CP determination uses a Kjeldahl distillation
technique on a freeze dried sample, with CP being
caculated as tota N multiplied by 6.25. Digedtibility is
estimated on a freeze dried sample using an in-vitro
cellulase/pepsin method (McLeod & Minson 1978), with
M/D estimated from this using a standard equation
(CSIRO1990) .

Success of the preservation

The average DM% of silage analysed was 3 1%; with a
pH of 4.5. Both of these averages fall at the upper end
of the targets described in Table 1. Balage had a higher
average DM% of 45%, and the average pH was also
higher, at 5.1. The NH,-N% of both classes of ‘silage
was similar, at 7.1% and 9.4% respectively.

These results demonstrate that New Zedand pasture

Table 1 Targets for high quality and well preserved pasture

silage

Factor Measured Target For High Quality Silage

DM% (pit or stack silage) 25-30%
DM% (baled silage) 30-35%
pH 3545

Crude Protein 16-20%
NH,-N (% of total N} <10%
Dry  Matter  Digestibility > 70%

Estimated Energy Concentration » 10 MJ ME/kg DM

Table 2 Means (x), standard deviations (s.d.) and numbers (n)

of pasture silage samples andysed a Lincoln

University Analytical Laboratory (1 June 1994 - |

May, 1995)

Balage Silage
x sdn x sd i

DM (%) 450 88 160 310 75 459
pH 51 06 152 45 0.6 438
NH,-N (%) 71 34 150 94 45 433
CP (%) 146 3.1 152 150 26 439
DMD (%) 66.6 95 158 67.9 62 459
M/D 93 15 156 95 1.2 459

slages, on average, are well preserved. The NH3-N% in
both types of silage was below the target of 10%, and
the average pH of both classes of silage was good in
relation to the DM%. The average DM% of the balage
was very much higher than the target of 30-35%. This
may indicate high losses during harvesting, as high
DM% silages have been associated with high losses in
previous studies (Harrison et al. 1994).

Feed quality

The average feed quality of the silage and balage was
dightly below target. Digestibility and M/D vaues for
both silage and balage fell just below the targets
established for high quaity milking feed. Similaly CP,
at 15% and 14.6% for pit silage and baled silage
respectively, was just below the target of 16%.

Figures 1 and 2 show the distribution of both CP
and M/D for silage and balage samples analysed. It is
clear that many samples met'qudity targets, even if the
average was not quite up to that standard.

Effect of management practices on silage
quality

Members of Livestock Improvement Advisory in the
Waikato, Taranaki, and Manawatu/Wairarapa areas
organised a slage competition for dary ‘famers in the
1994195 season. Farmers entering the competition
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submitted a silage sample for analysis to Lincoln
University Analytical Laboratory, and completed an
entry form with details of the husbhandry which was
used in making the silage.

A total of 390 samples were entered, 90 coming
from the Waikato, 232 from Taranaki, and 68 from the
Manawatu/Wairarapa region. Owing to omissions of
data on some entry forms, only 332 of these samples
were able to be included in andyses of the effect of time
elapsed between last grazing and cutting, and cutting
date, on silage parameters.

Competition  averages

Slage samples submitted for the competition make up a
large proportion of the results presented in Table 2.
Since competition averages are very similar to those
presented in Table 2, they have not been presented
separately.  Reference is made to regionad averages in an
aticle written by Howse (1995).

Of the samples analysed, 182 had been taken from
silage ensiled in a stack or pit, ‘147 were from silage
bales, and 61 were not specified. The average quantity
of silage made by famers ensling their slage in a stack
or pit was 36 000 kg DM (at 180 kgDM/m"), or 115
tonnes of fresh material based on the average DM% of
Lincoln University samples (Table 2). The average
quantity of silage made by farmers making baled silage
was 13 000 kg DM (at 200 kg DM/bale), or 29 tonnes
of fresh material.

The silage quality parameters mentioned in Table |
were andysed againgt husbandry practices which farmers
recorded on competition entry forms, and covariate
andyss was used to determine the effect of management
on the silage produced. Only statistically significant
effects (P<0.05) are reported here.

Cutting date
Cutting date ranged from early September 1994 to late

January 1995. Delays in cutting date reduced silage
quality. The average effect of a delay in cutting date of

10 days included decreases in CP of 0.4—0.8%,
decreases in DMD of 1 .0-2.5%, and decreases in M/D
of 0.2-0.4 MJME/kg DM. This reflects the gradual
decline in pasture quality through the spring, as the
proportions of seed-head and dead material increase in
pasture.

We recommend that pasture be cut for silage no
later than the firs week in November. If cut later than
this it will be difficult to make silage with a high feed
value (>10 MJ ME/kg DM).

Time between last grazing and cutting

The length of time elapsed between when the pasture
was last grazed, and when it was cut for slage, ranged
from 2 to 20 weeks. This was relatively unimportant,
once the cutting date had been taken into account. The
only significant effect of increasing the interval between
last grazing and cutting was to reduce the CP content of
the silage, by 0.3% for each 10 days longer that the
silage was shut.

Yield of silage crops was not assessed in the
competition. However, longer intervals between last
grazing and when the pasture is cut are likely to increase
silage vyield.

Time from cutting until the silage is covered

Of samples submitted, 49% had been ensled and covered
within 24 hours ofcutting, and 85% were covered within
48 hours of cutting. The longest time elapsed between
cutting and covering of the slage was 15 days.

Each day which elapsed between cutting and
covering was associated with a decline in silage CP of
0.26%, and a corresponding increase in NH;-N of 0.28%.

This observation suggests that silage quality is
unlikely to be badly affected by moderate delays between
cutting and covering of silage. However, |osses of
materid are increased with delays between cutting and
ensiling of pasture (McDonald et al. 1968) and thus
delays from cutting to covering of silage should be
minimised.
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Nitrogen fertiliser

Nitrogen fertiliser was applied to pasture which was
shut up for silage by 57% of those entering the
competition. Urea was the most common fertiliser used,
with other sources including di-ammonium phosphate,
sulphate of ammonia, and animal manures. It was not
possible to interpret the rates of N used, because
ambiguity in the survey forms led to some expressing
fertiliser use as kg fertiliser/ha, and others expressing it
as kg N/ha

Silage made from N-boosted pasture had a DM% of
33.7%, which was | .6% lower than pasture which had
not been boosted with N fertiliser. Use of N fertiliser
increased the amount of non-protein N in the slage CP
was increased by 0.8% in N-boosted silage, to 15.4%,
and NH;-N was aso increased, by 1 .0% to 9.7%.

The use of N fertiliser did not improve the quality
of the silage. However, N fertiliser islikely to have
improved slage yields. If the application of N fertiliser
results in early feed surpluses on dary farms, it will be
more likely that silage will be able to be harvested by
the end of the first week in November. For this reason
we recommend that dairy farmers wishing to harvest
pasture silage consider the use of N fertiliser.

Silage additives

Overseas, silage additives are used widely for silage
making. In systems where slage forms most of the diet,
improved animal performace is often reported from
silages made using additives, largely because of
increased intake of these slages by cows (Steen 1991).
In the silage competitions, 19% of entries reported
treating with an additive.

Samples on which additives had been used had a
lower pH than those not ensiled with an additive (4.35
vs 4.76), suggesting that the additive had promoted a
more rapid fermentation of the pasture once ensiled.
The use of additives was not associated with any
significant difference in other silage parameters.

Silage additives may be useful in ensiling pasture
where a successful fermentation could be difficult to
achieve, such as low DM% pasture.

Conclusions

Most pasiure silages madeby New Zedand dary famers
ae wel preserved. However, their quaity fals short of
target for a feed suitable for lactating dairy cows.
Feed quality can be improved by ensuring that
pasture silage is harvested by the first week in November.
The use of N fertiliser early in the spring will be a
means of generating the early surpluses of high quality
pasture required to meet this target without com-

promising the feeding levels of the dairy herd.

A future silage competition is planned to confirm
relationships identified in this paper, and to further
explore practical opportunities for improvement in the
way that New Zedand dary famers make pasture Slage.
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