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Abstract The performance of 30 white clover
breeding lines, including some already released
cultivars, was measured over four years (1 June
1993 to 31 May 1997) in mixed pasture under
rotational grazing by dairy cows, in the Waikato
region of New Zealand. All the white clovers
persisted throughout the trial but parameters
measured (visual scoring of vigour, clover yield,
and clover %) showed that the performance of most
lines and cultivars fell in the final season due mainly
to cooler than normal growing conditions in late
winter-summer and a dry spring-summer.
'Grasslands Pitau' was, overall, the top white clover
cultivar but showed a significant drop in
performance during the dry 1996/97 year. Six other
lines, including a newly released cultivar, 'Kopu
IV, were in the group of top performing white
clovers characterised by high visual scores, clover
yields, and clover % in the 1996/97 year.
'Grasslands Kopu', the control cultivar, performed
poorly, ranking 25th overall. Results indicated that
clover persistence is still a problem in dairy
pastures, particularly if the climate is dry. Overall,
the trial showed that persistence and drought
tolerance should be a major focus of future white
clover breeding programmes aimed at developing
cultivars more suitable for dairy farming in New
Zealand.
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INTRODUCTION

White clover {Trifolium repens) is a valuable
component of New Zealand dairy pastures for
several reasons. The nitrogen-fixing ability of white
clover, although variable because it is influenced
by a range of environmental and management
factors, is of major benefit to dairy farmers through
the reduced need for nitrogen fertiliser application.
The growth pattern of white clover also comple-
ments that of perennial ryegrass (Lolium perenne),
as maximum clover growth is in late spring—summer
(Harris 1987), and so helps to sustain herbage
production after the spring peak in ryegrass growth.
Of direct importance to dairy farmers is the high
nutritional value of white clover as a feed for dairy
cows and that it maintains this quality over summer-
autumn, in contrast to perennial ryegrass which
loses quality after flowering in spring (Thomson
1984). This high nutritive value, together with the
higher intake of cows fed white clover, results in
higher milk yields than for cows fed perennial
ryegrass (Rogers et al. 1982). New Zealand indoor
feeding trials (Harris et al. 1998) and grazing trials
(Harris et al. 1997) have clearly demonstrated that
milk yield increases in response to increasing levels
of white clover in the diet.

Despite the value of white clover to dairy
farmers, the clover content of dairy pastures is low,
averaging only 15% of total pasture dry matter
(DM) in the Waikato region of New Zealand (Harris
& Clark 1996). Persistence is also a problem for
white clover in mixed pastures, with anecdotal
evidence from dairy farmers suggesting that white
clover persists in intensively grazed dairy pastures
for only 3 to 5 years after sowing. Developing
higher yielding, more competitive, and more
persistent white clover cultivars have been
objectives of clover breeding programmes in New
Zealand for some time (Woodfield & Caradus 1994;
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Caradus et al. 1995). Achievement of these breeding drained, fertile Te Kowhai silt loam soil (Typic
programme goals is complicated by many other Ochraqualf) with a humic overlay at the Dairying
factors such as drought, frost, disease, pests, soil Research Corporation, Hamilton, New Zealand
type, fertiliser use, and grazing which may (37°47'S, 175° 19'E, 40 m a.s.l.). Climate data and
compromise clover performance and persistence soil temperatures were obtained from the Ruakura
(Caradus et al. 1996). Climatological Station, 1 km north-west of the trial

Although cultivars such as 'Grasslands Kopu' site. The Hamilton region is classified as warm
and 'Grasslands Pitau' are recognised as being temperate with an average air temperature of 13°C
suitable for intensive dairying (Caradus etal. 1995), (Brougham 1979); average annual rainfall is
there have been few white clover cultivar and breed- 1200 mm with dry periods common during summer
ing line comparisons that have been carried out (Thornetal. 1986).
under dairying. Thus, the aim of the trial described Preparation of the trial site began in October
in this paper was to measure the performance over 1992 when existing white clover was sprayed out
four years (from June 1993 to May 1997) of 30 of a 480-m2 area using Dicamba (1.5 litre ha"1),
white clover cultivars and breeding lines under MCPA( 1.5 litre ha"1) was also applied to eliminate
environmental and management conditions typical weeds. Both sprayings were repeated in February
of many New Zealand dairy farms. 1993, but with the MCPA rate double the above to

control a high weed content in the pasture following

MATERIALS AND METHODS a s u m m e r drought.
Seedlings of 30 white clover breeding lines or

Trial site cultivars (Table 1), which had been grown in
The study was located in established perennial glasshouses at AgResearch Grasslands, Palmerston
ryegrass/white clover dairy pastures on a well- North, New Zealand, since 17 February 1993, were

Table 1 White clover breeding lines and commercial cultivars used in the trial.

Line number Description

1 'Grasslands Huia'
2 'Grasslands Pitau'
3 'Grasslands Kopu'
4 'Grasslands Demand'
5 'Grasslands Prestige'
6 'Grasslands Challenge'
7 Selection for stem nematode resistance within Pitau
8 'Grasslands Sustain'
9 Selection for high forage yield and seed production within Crau material

10 'Aran'
11 Selection for high forage yield within multi-leaflet populations
12 Selection for good yield and persistence within southern Europe populations
13 Selection for higher yield and winter hardiness within Crau x European cultivars
14 Selection for high yield from Crau x line 7 cross
15 Selection for high yield, persistence, and early flowering
16 Selection for high yield, persistence, and late flowering
17 Selection for high yield, persistence, and early flowering
18 Selection for high yield, persistence, and late flowering
19 Cross of genotypes selected for high yield and persistence ('Kopu II')
20 Selection for persistence through short-term drought
21 Selection for yield and persistence under high N fertiliser
22 Selection for yield and persistence under low N fertiliser
23 Selection for large taproot diameter
24 Selection for high winter growth
25 Huia x USA Ladino material cross
26 Huia x USA Ladino material cross
27 Selection for high growth and seed yield from Syria x Crau crosses
28 Selection from Spanish (Nth Coastal, Galicia, Asturias, and Cantabrian) ecotypes
29 Selection from Italian (Lodi) ecotypes
30 Selection from ecotypes in low altitude areas of northern Italy


