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Abstract

This paper examines how the spring management
options of making slage or planting brassicas can
change hogget performance. Research by Gore
Research Station staff compared winter hogget
growth on various winter forages including
brassicas, Itdian ryegrass, perennid pasture and
silage from several pasture types over 5 years.
Liveweight gains varied from 0 to 160 g/day for
dlage made from various pasture options. Specific
brassicas or brassica plus Italian ryegrass
combinations provided average gains of up to 146
g/day. The yields of forage turnips for summer
and autumn use were also compared. An initia
harvest of 90 days with two subsequent cuts of 30-
day intervals maximised yields from the treatments
examined. The combining of these spring forage
management options is discussed and used to
outline options which will help farmers to maximise
hogget performance.

Keywords: Brassica, Cichorium intybus, hoggets,
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or 2-3 kg over a 100-day winter. Some gains of up to
50 g¢/day have been reported (Coop 1956; Drew 1967)
though the potentid of hoggets to grow in the winter
may be & high as 226 g/dey (Hickey & Baxter 1989).

Strategies to ensure hoggets grow in winter can be
based around managing spring surpluses. These
aurplusss can be used to provide high qudity slage or
reduced by wsSng gadng aees to edddish bresdica
crops.

This paper examines how conservation of dandard
or specialist pastures as silage and sowing forage
brassicas to manage spring growth can be used to
improve hogget performance. Recent winter animal
production research findings from three trids ae used
to demonstrate the effectiveness of various spring
management  drategies.

Methods

Winter liveweight gains on silage

Thistrial spannedfive wintersfrom 1989 to 1993 as
a onfam trid on the propety of M.B. Dillon, Nine
Mile Road, Bdfour. Fifty Romney cryptorchid or ewe
lambs per trestment were dlocated randomly to one of
three trestments which included sole diets of dandard
padure slage, or one of two specidis padure Slages.

Introduction

Introducing new pastures on-farm changes the
management  options  avallable to a famer. A greder
sring surplus is crested from new pasture cultivars
and this in tum generates an opportunity to conserve
spring forage as silage or to sow brassicas for
subsequent  summer  or  winter use. Farmers need good
information to assesss how these choices will impact on
feed supply throughout the year and how animal
peformancewill be dfected.  Paticulaly important in
New Zealand farming systems is the winter period
when feed is in short supply. Improved winter feeding,
particularly of hoggets, can benefit the whole farm
operation through greater animal performance in
subsequent  seasons.

Winter feeding of hoggets often uses an dl grass
goproach but generdly fals to produce liveweight gains.
Paratt & Young (1983) and Wright et a. (1981) both
reported liveweight losses of beween 20 and 30 g/day,

Standard padiure slage wes made from ryegrass (Loligm———

perenne), dogstail (Cynosurus cristatus), Swed vernd
(Anthoxanthum oderatum), Yorkshire fog (Holcus
lanatus), browntop (Agrostis stolonifera) and white
clover (Trifolium repens) pasture. Specialist pasture
slages were dther timothy (Phleum pratense)ired dover
(Trifolium pratense) or chicory (Cichorium intybus)/
hybrid ryegrass/white clover. Pastures used for silage
making received 350 kg/ha/annum high analysis
fetilisr (16 8 10 10).

Standard pasture silage was used in years 1989,
1990 and 1991. Timothy/red clover slage was tested
in years 1989, 1990, 1991 and 1993 and chicory/hybrid
ryegrass/white clover slage was tested in 1990, 1991
and 1993, Hoggets with an average weight of between
35 and 40 kg were offered sole diets of silage for
periods of between 3 1 and 70 days during the autumn-
winter period. Animas were conditioned to slage by
reducing grass and increesng  Slage intekes over 14
days piior to the measurement period and weighed
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regularly throughout the trid. Silage was fed daly in
troughs to dlow a 10% refusd and resdud slage was
cleaned out every 3 to 4 days Clean waer was provided
throughout. Hoggets were housed indoors in 1989, 1990
and 1991 and outdoors in 1991 and 1993.

Feed intekes were assessed over two days in hoth
ealy and late feeding dages of each year by weighing
the offered and rdected Slege daly.

Winter liveweight gains on brassicas and Italian
ryegrass
These trials were carried out at the Gore Research
Sation Fam in 1992 and 1994 and on the property of
K. Spittle, Gore in 1993. Treatments were Doon Mgor
or Tina swede (Brassica napus), Tina swede plus
Grasdands Moata Itdian ryegrass (Lolium multiflorum)
(sown at 2 kg/ha), Doon Major plus rape (Brassica
napus) ad 2 expeimentd swede lines. Swedes were
drilled on the fla & 13'cm row spacing and a seeding
rae of 1 kgha, except when sown with rgpe when 0.8
kgha wes sown with 04 kgha of rape

Between 6 and 9 ewe hoggets with an average
weight of 33, 39 and 35 kg for 1992, 1993 and 1994
respectivdly were dlocated to ether of 2 replicates of
6 trements for a messurement period of 4 weeks in
June/duly. Hoggets had no conditioning in 1992 but
were exposed t0 a Tina swedes/ryegrass mixture for 6
weeks prior to the 1993 trial and ‘to kale in 1994.
Weight gains were recorded a weekly intervas in 1992
jugt prior to shifting the hoggets onto fresh forage In
1993 and 1994, the hoggets were given fresh forage
every other day and were weighed dter 2'and 4.weeks.
Dry mater intske wes assesed by harveding the totd
forage before grazing and then meesuring the resdue
dter grazing. All trestments were included in a standard
andyss of vaiance but the two expeimentd lines are
not reported here.

Summer  forage options
Three replicates of 7 subble tumip (Brassica campestris)
cutivars were sown & 100 seeds/m? (gpproximately 3
kgha) a 13 cm row spacings. The forage tumip cultivars
were Appin, Pasja, Forage Star, Rondo, AllTop,
Savanneh and an advanced breeding line, TAP. AllTop
and Savannah were removed from subsequent  andyss
becaie of excessve premaure bolting. Cultivas were
sown in a randomised block desgn on 27 November
1990. The aea had been in pasture for the previous 5
yeas and receved 250 kgha high andyss fertiliser
(13 15 10 0) prior to sowing and a further 50 kg Nha &
sulphate of ammonia on 20 Februay 199 1

Dry mater yidd was measured & intervals over
the following 156 days with initid harvest time applied
as asplit plot to begin at either 60, 90, 120 or 156

days, with sequentid havesting a 30day intervas
thereafter. Plots measured 24.3 m? with 5 m? being
haveted on dl occasons. Havesing by hand ensured
dl utlisble lesf was removed just above the crown.

Results

Winter  liveweight  gains

Slage intke in these trids did not differ Sgnificantly
between treatments though it was significantly
correlated to liveweight gain (P <0.05) (Table 1).
Liveweight gain was greatest when lambs were fed
chicory/hybrid  ryegrass,  intermedigte  on  timothy/red
clover and least on standard pasture silage. The
botanical composition of the specialist silages was
aoproximately  40% chicory/40% hybrid ryegrass/20%
white dover and 60% timothy/40% red clover.

Table 1 Liveweight gain and feed intske of hoggets fed sole
dlae dies duing  winter.
Slage Type  Years of Feeding Intake Liveweight
Data Duration (kgDM/day) gain (g/day)
(Days)
Standard 3 31-70 1.2 44 b
Pasture
Timothy/Red 4 31-70 13 04 ab
clover
Chicory/hybrid 3 40-70 14 127a
ryegrass
ns '
Isd 0.3 57

Slage qudity measurements (Teble 2) showed that
pH did not differ significantly between the slages and
was low, indicating a good sate of presarvation. The
amount of NH:N, expressed as a percentage of totd N
was highest in the timothy/red clover slage intermediate
in the standard pesture silage and lowest in the chicory/
hybrid ryegrass dlage Crude protein levels were Similar
i dl these slages. The digestibility of the chicory/
hybrid ryegrass slage was sgnificantly grester then the
timothy/red clover silage which was grester than the
digestibility of the <andard pesture slege.

Table 2 The qudity of the 3 silages compared in the winter
feeding trids (meaned over the trid).

Silage type pH  NH-N  Crude Digestibility

{%of protein {% ODMD)
total N) (% DM)

Standard pasture 4.1 9.6 ab 15.2 67.6¢

Timothy/Red clover 44 125 a 17.0 71.0b

Chicory/hybrid ryegrass 4.0 6.6 b 15.5 75.9a

Isd ns 3.0 ns 26

CV% 55 16.3 13.2 1.9
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Table 3 Liveweight gain, feed intake, protein level and feed utilisation for hoggets grazing brassicas and brassica/ltalian ryegrass
diets over two winters.

Intake Liveweight Protein Levels (% DM) Utilisation Crop composition
(kgDM/day) gain Swedes Grass/ % forage
(g/day) Rape on offer
Tops Bulbs % Swede % Swede % Grass/Rape
bulb too

Doon Major 09b 40 b 20.3 59 39b 80 20 0
swede
Tina swede 11b 109a 20.2 9.6 5 a k] 27 0
Tina/ltalian 15a 132a 20.2 9.6 10.5 66 a 56 22 20
ryegrass
Doon 12ab 124 a 203 59 162 66 a 49 11 40
Major/Rape
Isd 0.35 26 14

Winter liveweight gains on brassicas and Italian  Table 4 Theinfluence of timing of first harvest on the summer

ryegrass ad atmn yidds of forage tumips havested thereefter
Theintake of the swede/Italian ryegrass mixture was a 30-day intervals (30-day yields in brackets).
smila. to the Swederape mixture and sgnificantly - -

higher than either swede variety alone (Table 3). g cut 60 daycs“muﬁ‘é'éi;iaf Elzefl)ddg;ths)e days

Liveveight gans were grestet for the mixed forage
options of swede/Italian ryegrass and Swede/rape range 3546 5464 6476 6561
through gains from the Tina swede were not

sgnificantly lower. The lowest gan was from the Doon 90 days {2?}32 ) 4_2_'3_4 7;.16.%12) 75?7_(8_'3)
Mgor swede (Teble 3).

60days mean 4.1 59 (1.6) 7.0 (1.1) 7.3 (0.3)

The protein levels (Table 3) inswede tops were "2 days Tnge Y|
consistent and high. Doon Major bulbs had lower ;55 4, ¢ mean 34
protein levels than Tina bulbs. The utilisation of the range 29-4.1
forage on_offer_(Table_3)_was_greatest_for_the-mixed—gg—— 75— 77§ 11 33

forages though not sgnificantly-grester than Tina. The
utilistion of Doon Maor was sgnificantly lower than
the other forages The Doon Magor had the grestest
proportion of the crop as root (Table 3) and the lesst The varieties that condstently produced the highest
proportion of ledf. Tina had a grester percentage of top  Yields were Pasja and TAP, a yet to be released
than Doon Mgor. The Itdian ryegrass contributed 20%  experimenta line. The poorest varieties which also
and rape contributed 40% of the dry matter yelld The  consstently bolted were Alltop and Savannah, vaielies
addition of Itdian ryegrass left the proporion of swede not commercially available in New Zedand.

top unchanged and subdtitued for the swede bulb. Rape |

replaced both swede top, reducing it to half of the  Discussion
swede only crop;-and swede bulb. )

The ue of dandad unsupplemented perennid  pastures
Summer forage turnips for silage produced vaiable and generdly poor hogget
Ddaying the initid havesing time to 90 days dter liveweight gans consgent with other New Zedand
sowing maximised the cumulaive yield'though it wes  reserch. Mash (1979) produced gans of beween -57
not sgnificantly greter than with beginning haveting  and + 71 g/day in lambs. Irish work also. shows

a 60 days [Table 4). Deaying iniid havest for any  variability and generalty low or no gains (Fitzgerald
longer than 90 days reduced the cumulative yidd. As 1986, Shechan & Fitzgerdd 1977). Thee results ae,
initid harvest time was delayed to 90 days and grester,  however, still similar to normal hogget liveweight
more varieties Went to seed, removing them from useful changes.in winter (Parratt & Young 1983; anht et
grazing. - al. 1981, Coop 1956). .
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The consistency of hogget liveweight gains
achieved on specialist pasture silage is particularly
important.  Hoggets fed on specidist pasture  silages
ahieve grester and more rdlisble liveweight gains than
those fed on dandad perennid pasture slage. The
induson of a chicory component appears to have the
grestest influence on congstency as wel & producing
the gresest gains Specidist pedure slages were of
higher digedtibility than dandard pesture slage, mainly
owving to a more eamsly defindble havesting period.
Sandad pasture was too maure & havet a seed
head development was unavoidable when so many
grases are preent. The average digestibility of 67.6%
for the dlage used in thee experiments was higher
than the mean slage digedtibility of 631% found from
all samples processed by the Lincoln University
andyticd laboratory in the firs 6 months of 1993 (P.
Ishewood pers  comm.).

The growth of hoggets on swedes reported here is
smilar to that reported by Nicol & Bary (1980). They
summarised dl publisned NZ research from 1940 to
1977 and presented an average of 95 g/day. Nicol &
Barry (1980) highlighted a requirement for precon-
ditioning to maximise liveweight gain, though this was
not evident in these trials, as the hogget growth in
1993, when preconditioning occurred, was no  gregter
than in 1992,

Comparative data between swede cultivars have
not previoudy been published in New Zedand. The
dfference beween Tina and Doon Maor. was obtaned
in dl yeas and may be rdaed to the higher yied of
tops and the greater protein levels in the bulbs of Tina.
The differencein bulb utilisation is contrary to the
generd famer opinion that shep much prefer Doon
Major to Tina. This result may be due to the pre-
condiitioning on Tina/ryegrass, but it may adso be due
to the sheep regulding ther proten baance, which
has been shown experimentaly (Kyriazakis & Oldham
1993).

')I'he use of Italianryegrass sown with swedesis
d previoudy unreported and appears to be a usEful
mixture for winter feeding. The trial in 1992 aso
included Doon Maor with Moata Itdian ryegrass and
produced a hogget liveweight gain of 118 g/day
compared with 48 gday from Doon Mgor done and
180 g/day on Moata done Agan a more baanced diet
may be the mgor reason for improved hogget growth.
Rapefswede mixtures aso gave good liveweight gains
& wdl as good yidds The utilisstion of the whole
crop incressed with mixtures, particularly the  utilisation
of the swede bulb (S. Gowers & S Armsrong unpub.
daa).

a)The rdlaive merits of various management options
has been put into perspective in Figure 1 by summing

hogget liveweight gains which can be theoretically
achieved usng the data presented here and  supplied
from soring liveweight gain trids (Stevens er a. unpub
data). The December liveweight of 54 kg ganed from
the dandard pesture sysem where no slage is made
and spring pasture control is minimal is typical of
many Southland hogget flocks (P. Hook pers. comm.).
The data reported here indicae the bendfits of a padure
renewal programme on subsequent two-tooth
liveweight, especidly when sdlage or other forms of
late spring pasture control such as topping are
introduced. The benefits of using specidist  chicory-
based pasture for slage in lae sring further increases
hogget liveweight through reliable winter liveweight
gains. This outweighs a smal reduction in late spring
hogget growth as dandard padures are used in situ
and specialist pastures ensiled. This option also
provides greater flexibility, as this high qudity slage
can do be used to flush ewes in dy yeas ‘or feed
winter  contract  lambs.

Figure 1 Theoretical hogget liveweight gain from combinations
of winte lbrasica ad gecidid pedure options  (pring
growth rates from Stevens et ad, unpub).
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Introducing brassicas can further increase both
hogget liveweight and farming flexibility. Reliable
winter liveweight gains can be achieved and flexihility
in summer drought management is enhanced. The
combingtion of a brassca programme and  Specididt
padures further adds to hogget weights. The use of
ummer  brasscas such as Stubble turnips, dong with a
specialist pasture renewal programme may give an
intermediate result within these options while ensuring
an effective drought management programme is
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maintained. The datain Table 4 show that stubble
tumnips can be used ealy and will continue growing
under good grazing management. This is particulaly
important in aeas of regular summer moidure deficit.

Additives to winter swede crops such as Italian
ryegrass and repe showed that diet qudity is a primary
consideration to ensure that the flexihility enabled by
good winter liveweight gains is maintained.

Improved lamb liveweight gains from specialist
pastures has been promoted by severd authors (Fraser
et al. 1988; MacFarlane 1990; Brown 1990),
emphasisng that pat of the production system. Hogget
weight gains and hence two-tooth mating weights are
d0 an aea which gives a productive lift to faming.
Coop (1956) drew dtention to incressed ewe longevity
and reproductive performance due to good hogget
nutrition.  Using  the edablisned  performance  parameters
of a 2% incresse in lambing percentage, and 0015 kg
extrawool growth per kilogram of extraliveweight,
then the best fed hoggets in these examples will have a
35% higher lambing and 0.26 kg more wool in their
fird year done

When coupled with incresssd ewe  performance  the
improved hogget nutrition provided by effective
manegement  of pastures and  winter forage is a mgor
economic  benefit to pastord  farmers.
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