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ABSTRACT 

In autumn 1976 a replicated field experiment with 318 late maturing crossbred lambs (Suffolk x Ro.nney, 
Suffolk x Coopworth, Dorset x Coop worth) of initial carcass weight 13 kg, was conducted to compare performance 
when finished on either turnips, kale, or pasture under two management systems (fully on and pasture runoff). 
During 8 weeks turnip and kale fed lambs did not grow as fast as those given pasture, final carcass weights being 
17.7, 17.3 and 18.3 kg respectively. Management system did not affect overall growth rate although lambs fed 
turnips supplemented with runoff pasture did better in the latter part of the experiment. The protein in turnips was 
10%. 

The digestibility of fresh turnips, kale, and pasture was 74, 71 and 72% respectively and that of the residue 79, 
57 and 57% respectively. 

Lambs apparently utilized 52% turnips, 35% kale, and 33% pasture. 
The weight of marketable cuts, gross chemical components of the carcass and organoleptic properties were not 

differentially affected by feeding crop. Turnips appear an excellent replacement for pasture as finishing feed. 

INTRODUCTION 

Producing lambs of 20 kg carcass weight in 
contrast to conventional weights of 12-14 kg, is a 
means of diversifying the NZ prime lamb industry. 
Biological efficiency too is increased if such lambs 
can be finished quickly so that they do not compete 
with the ewe for flushing feed and affect carrying 
capacity. 

The market possibilities in North America, 
Europe, and Middle East, as well as in the UK, has 
encouraged scientific (Kirton, 1974) and political 
(Bolger, 1977) interest in the biological and economic 
implications of heavy weight lamb production. 
Evidence reviewed by Rattray et al., (1976) suggested 
that such lambs will take longer to finish than 
conventional lambs and a premium will be necessary 
to encourage production. 

In the face of deteriorating summer pastures 
through low production, browning-off, or 
accumulation of dead material, a situation enhanced 
by seasonal drought in many sheep areas, the strategic 
injection of highly digestible legumes or crops that 
produce a bulk of feed ahead of the finishers would 
seem essential if lambs are to achieve 20 kg carcass 
weights before winter. Special reasons for a 
summer-autumn finishing feed include internal 
parasite control through break feeding, avoidance of 
facial eczema and ryegrass staggers, separate 
management of the ewe flock, pasture renovation, 
and seedbed preparation for sowing lucerne, grass or 
other crops. 

Most authors have looked at the productive value 
of crops for winter feeding of sheep (Claridge and 
Calder, 1944; Montgomery, 1948; Lewis, 1954; 
Drew, 1968; Scott, 197l;Stephen, 1973;Drewetal., 
1974). Mention of the use of 1000 headed kale for 
lambs has been made by Lobb (1943, 194 7) and 
Robinson (1955) whilst Ayson (1956) extolled the 
virtues of white-fleshed turnips for summer finishing 
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lambs in Hawkes Bay. However no critical evaluation 
of these crops as finishing feed has been made. This is 
done in the present paper with sp~cial reference to 
heavy weight lamb production. 

MATERIAL AND METHODS 

Design 
The design was a twice replicated 3 (turnips, kale, 

pasture) x 2 (two management systems) factorial with 
3 lamb breeds nested in each plot (n = 24/group 
containing 8 lambs of each breed). The two 
management systems (I & 2) for the crops were a 
fully-on system once lambs had undergone a 12 day 
acclimatization period, and a pasture run-off system 
(R) allowing 24 hr intervals on either crop or pasture. 
Pasture-fed control groups were rotationally grazed at 
either 1 week (FR) or 3 week (SR) intervals. The 
experiment commenced on 22 March and ran for 54 
days when lambs were slaughtered for carcass 
analysis. 

Crops 
Turnips and Kale were drilled in 18 cm rows 

during the last week of October, 1975, at rates of 0.7 
kg/ha and 2.8 kg/ha respectively. The paddocks were 
previously in grass under high stock densities and 
were fertilised with split dressings of 30% 
potassic-superphosphate containing copper, at a rate 
of 750 kg/ha annually. The soil, a fertile Kaipaki 
loamy peat, was cultivated by rotary hoe in late 
September. A post emergent spray (pichloram plus 
chlornitrofen) was used to control weeds. 

Animals 
Suffolk x Romney, Suffolk x Coopworth, and 

Dorset x Coopworth lamb breeds (total n = 318) were 
used. Ten animals of each breed were killed as an 
initial slaughter group (ISG). Lambs were drenched 
twice with alternating brands of anthelmintic ( + Se). 
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Management 
Crops were fed off in breaks of 1000 m2. The 

decision to shift animals was based on visual 
observation, namely, turnips - when tops and bulbs 
selected by lambs were eaten to soil surface level and 
kale- when the majority of leaf had been eaten. 

Crop R groups of lambs were alloted a 0.4 ha 
paddock for the whole experiment because autumn 
growth maintained pasture yields at 2600 kg DM/ha 
(Table 1 ). 

Control groups rotationally grazed on pasture were 
challenged each shift with 3800 kg DM/ha in 0.4 ha 
paddocks (Table 1 ). 

Measurements 
In vivo digestibility of fresh crop and residues were 

measured with lambs indoors (n = 3/determination); 
pasture digestibilities were determined in vitro (Drew, 
1966). Protein (N x 6.25) was determined by 
Kjeldahl. 

Crop yields, residues after grazing, utilization per 
grazing, and ·voluntary intake were measured using a 
m2 quadrat (3 quadratsfbreak) and that of pasture by 
cutting caged and grazed areas with a shearing hand 
piece after each shift. Yields of R pastures were 
measured fortnightly. 

Fasted (18 hr) live weights were obtained at the 
start, middle, and end of the experiment. 

· The weights of marketable cuts, loin ribeye area, 
and fat cover were measured on all carcasses and the 
gross chemical composition and taste panel 
determinations on selected carcasses. 

RESULTS 

Feed Evaluation 
The percentage DM digestibility of fresh turnips, 

kale, and pasture was 74 !.o.3, 71!. 0.6, and 72!. 0.8 
arid their residue after grazing was 79 _!- 0.4, 57±.0.4, 
and 57 .:!: 0.9 respectively. Lambs on digestibility 
trials could not eat sufficient kale residue to maintain 
weight. Both crops had 10% crude protein. There was 
18% DM in the pasture R but pasture under a FR 
'<Ontained 15% DM whilst that for the SR was 23%. 
This compared with 12 and 18% DM for turnips and 
kale respectively. 

Yield, Utilization, and Intake 
The high standard errors of measurement (Table 1) 

reflects variation between plots, breaks, and 
paddocks. At each grazing lambs utilized less kale 
than turnips. Lambs on R utilized less crop and 
pasture than , wse fully-on turnips or kale and also 
those rotatiomlly grazed on pasture. On average 
turnip, kale, and pasture groups ate 1.6, 1.3, and 1'.6 
kg DM/hdfday respectively. Utilization was also lower 
with the FR groups compared with the SR. 

Live Weight and Carcass Weight 
Pasture fed lambs grew significantly faster than 

those given crop although the differences in final 
carcass weight and live weight (Table 2) were small. 
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TABLE 1: Yield Utj.lization and Intake Data 

Yield Utilization Intake 
(t DM/ha) (%) (kg/DM/day) 

Turnips 10.3 !.1.0 57 !.10 1.5 !.0.3 
Turnips (R) 10.1 !.0.8 46 !. 20 1.1 !.0.5 
Pasture (R) 2.6 !.0.4 14 !.11 0.5!. 0.3 

Kale 10.1 !.1.4 39!. 3 1.2 !.0.1 
Kale (R) 9.5 !_1.9 30 + 10 0.9 !. 0.3 
Pasture (R) 2.6 !.0.7 13!.6 0.5 !.0.3 

Pasture (FR) 3. 7 !.0.8 28 !.12 1.6 !.1.0 
Pasture (SR) 3.9 !.1.1 38!. 9 1.6 !.0.2 

TABLE 2: Animal Weight Data 

Initial Final Final 
Carcass Weight Carcass Weight Live Weight 

(kg) (kg) (kg) 

Turnips 13.1 17.7 34.3 
Kale 13.1 17.3 34.2 
Pasture 13.2 18.3 35.5 
SE (diff.) O.tNS 0.2** 0.3* 

A significant management x breed interaction 
occurred in final carcass weightand live weight (Table 
3) where Suffolk x Coopworth lambs responded to 
being fully on turnips and pasture (FR) better than 
Suffolk x Romney and Dorset x Coopworth lambs. 

TABLE 3: Management and Breed Effects on Final 
Weights 

Management System Carcass Weight (kg) Live Weight (kg) 
1 2 1 2 

----·-·--·-----·--· -------· ------· 

Breed 
Suffolk x Romney 16.5 16.8 32.8 33.3 
Suffolk x Coop worth 19.0 18.3 37.2 36.0 
Dorset x Coop worth 18.1 18.0 34.2 34.5 

SE (diff.) 0.3* 0.5* 

Management had a differential effect on lambs 
given turnips. During the first 34 days which includes 
the acclimatization period lambs fully-on turnips 
grew faster than those given a R. However between 
34-54 days R lambs fed turnips did better than those 
fully-on. 

Body Composition and Taste 
The weights of marketable cuts, fat cover, and eye 

muscle area are given in Table 4. The significant 
results for rack and leg weight largely reflect the 



TABLE 4: Marketable Cut Weight, Fat Cover, and Eye 
Muscle Area 

Shoulder Rack 

(kg) (kg) 

Turnips 3.08 1.39 

Kale 3.02 1.37 

Pasture 3.09 1.54 

SE (diff.) o.o4NS 0.04** 

differences in carcass weight rather than a differential 
effect of treatment. Again breed differences were 
apparent; Suffolk x Coopworth and Dorset x 
Coopworth generally having higher weights of 
marketable cuts, greater fat cover, and larger rib-eye 
muscles than Dorse.t x Romney lambs. 

Only carcasses from lambs fully-on crop or those 
from groups under the FR at pasture were subjected 
to chemical analysis and taste panel evaluation. Breed 
of animal significantly affected the gross chemical 
composition but feed treatment differences were not 
significant. A typical carcass (18 kg) contained 52% 
water, 29%fat, 15% protein, and 4% ash. 

A consumer taste panel graded meat from the leg 
joint on a hedonic scale (range l-10) for organoleptic 
qualities. Compared with grass finished lambs the 
crops had no effect on overall taste, tenderness, 
flavour, or juiciness of the meat; mean values being 
6. 7, 6.0, 6.8 and 6.4 respectively indicating overall 
acceptance. 

DISCUSSION 

In the present experiment pasture-fed and crop R 
lambs were offered about 5 kg DM/hdfday and the 
crop alone fed groups 3 kgfha.fday. Had the latter 
been offered in equal quantity to pasture, those on 
turnips would have eaten the tops and very little 
bulb, a situation which could increase finishing rate 
(Ayson, 195 6) but gives poor utilizatio?-· In the case 
of kale probably only a small proportwn ( eg. 20%) 
would have been eaten compared with over 30% in 
this experiment. Although some live-weight gain was 
sacrificed in the present experiment so that a 
reasonable utilization was achieved, the difference 
between turnips and pasture groups becomes 
negligible knowing residual bulb, still of high 
digestibility after finishing the lambs, can readily be 
used by the ewe flock. Furthermore a farming system 
which needs the injection of crop (or other feed eg. 
lucerne), to finish lambs would not have the available 
pasture that was fed to the control groups in this 
experiment. Indeed most farmers would use all their 
available pasture for the ewe flock at this time of the 
year. It is also doubtful whether residual kale 
(digestibility = 57%) would be suitable for clean up 
by ewes in mid-pregnancy when it is important to 
maintain body weight (Rattray and Jagusch, 1977). 

The short finishing period appeared to allow 
turnip fed lambs to buffer a low protein intake, a 
situation that is not a problem with kale fed lambs 

Loin Leg Fat Cover Eye Muscle 
(kg) (kg) (mm) (mm) 

1.10 2.80 5.2 1195 

1.19 2.65 5.0 1203 

1.17 2.81 5.8 1213 

o.o3Ns 0.05** 0.4NS 4oNS 
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eating leaf which contains about 18% protein (Drew 
et al., 1974). Although Lewis (1954) found fully-on 
turnips better for winter feeding hoggets compared 
with run-off and hay supplementation it is suggested 
that finishing lambs on turnips could require a 
pasture run-off after 5-6 weeks in view of the altered 
growth rate during the experiment and the fact that 
autumn pasture contains about 25% protein (Joyce 
and Newth, 1967). 

Lastly a calculation of the annual costs for 1 ha of 
pasture in this experiment was 0.4 cfkg DM, that for 
turnips and kale was 1.4 c/kg DM. 
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