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The macro- and micro-element content of swedes and kale in
Southland, New Zealand, and the effect of trace element-amended
fertilisers on their Co, Se, and Cu concentrations
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Abstract A survey of the mineral composition of
6 swede and 3 kale crops from 9 farms near Gore,
Southland, New Zealand, showed that while they
provided adequate concentrations of the macro-
elements and Fe to meet dietary requirements of
livestock, the kales were deficient in Mn and Zn
(stems only), Cu, Co, and I, whereas the swedes
were deficient in Mn, Zn, Se, and I (bulbs only),
Cu, and Co. The applications of Co-, Se-, and Cu-
amended fertilisers at sowing and as a topdressing
had no significant effect on the Co and Cu
concentrations of swedes and kale. The Se
concentrations in the leaves of the kale were roughly
doubled 2 to 4 months after the topdressing with
Se-amended fertiliser.
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INTRODUCTION

Brassicas are an important forage crop grown in
New Zealand, as they can yield 8—16 t ha™' 150
200 days after sowing and are used to provide winter
feed for pregnant ewes, hoggets, and cattle or
summer feed for lambs (Nicol & Barry 1980; Cox-
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Ganser etal. 1994; Reid etal. 1994). The dry matter
(DM) digestibility of brassica crops such as swedes
and marrow stem kale is high, exceeding 80%, but
data on their nutrient composition, particularly
macro- and micro-elements, are limited (Jones
1959; Cornforth et al. 1978). Some of these crops
are grown in areas where Co, Se, and Cu
deficiencies have been observed in grazing animals
(Grace 1994). One approach to increase the trace
element intakes and prevent deficiencies in grazing
livestock is to topdress pastures with Co-, Se-, and
Cu-amended fertilisers (Watkinson 1983; Sherrell
1984; Grace et al. 1998). The effect of using
amended fertilisers on brassica crops to increase
their Co, Se, and Cu concentrations has not been
well documented. This paper presents data on the
mineral composition of swedes and kale and the
use of trace element-amended fertilisers to increase
their micro-element content.

MATERIALS AND METHODS

Mineral composition of brassicas

The survey was carried out on 9 farms in the
Wendon Valley, near Gore, Southland, New
Zealand. The soils on which these crops were grown
consisted of Mataura, Crookston, Waikoikoi, and
Pukekoma soils which are Recent soils (2 farms),
Pallic soils (5 farms), and Brown soils (2 farms)
(Hewitt 1993). These soils in total represent 140 000
ha of land in the West Otago/Southland district.
Average annual rainfall for the district is 900 mm.
Leaf and stem material from three kale crops (3
farms, grown on 6—8-ha paddocks) and leaf and bulb
material from 6 swede crops (6 farms, grown on 6-
8-ha paddocks) was sampled randomly across the
crops in June prior to grazing. Leaf material
consisted of the most recently expanded mature leaf,
while stem material (kale) was from the adjacent
stem and bulb material (swedes) consisted of cores
taken from a random selection of bulbs. The leaves,
stems, and bulbs were separated, subsampled, and
1-1.5 kg of material dried at 60°C for 48 hours






