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Abstract 

The production and persistence of a range of legumes species was evaluated in western Victoria at three 
sites: Hamilton, an acid basaltic clay receiving 700 mm average annual rainfall (a.a.r.); Lake Bolac, a 
neutral clay (550 mm a.a.r.) and Chatsworth an alkaline, saline clay (525 mm a.a.r.). Balansa and Persian 
clovers performed well at all sites and their production was equal to, or better than, subterranean clover in 
all harvests over 3 years. Balansa out-produced the best subterranean clover in all winter cuts. cv. Astred 
(a stoloniferous red clover) performed well in all sites but, together with arrowleaf clover which did well 
only at Lake Bolac, had poor winter production. Lucerne did well in the neutral soils regardless of salinity; 
subterranean clover failed in the saline soil. The Persian clover spp majus regenerated well at two sites 
but disappeared from Hamilton in the third year. Melilotus spp. were clearly the most productive in the 
saline soil but failed at Hamilton.  
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Single species of pasture legumes are sown over large areas of Australia. For instance, at least 20 million 
ha are sown to subterranean clover (T. subterraneum) in southern Australia. Some disadvantages of 
using the same species for most situations are lack of adaptation to some ecological niches, lack of 
diversity and a single growing cycle that may lead to feed shortages in summer, autumn or winter. Sowing 
a variety of legume species provides diversity, both of species and manage-ment systems, and 
complements commonly used species by requiring grazing when traditional legumes should be spelled 
and vice versa.  

Balansa clover (T. michelianum) has been shown to be salt tolerant in glasshouse studies (4) and Persian 
and balansa clovers have persisted well under waterlogging and mild salinity in Western Australia, (1, 2). 
However, the area of adaptation of these two species in Australia may not be restricted to waterlogged, 
mildly saline soils.  

Hard grazing which is required after senescence to produce regeneration in small seeded annuals can 
provide excellent quality feed in early summer (6). Later on, perennial legumes such as red clover (T. 
pratense) and lucerne (M. sativa) and late maturing annuals such as arrowleaf clover (T. alexandrinum) or 
Melilotus alba may produce summer feed after earlier maturing annuals have been utilised.  

The aim of this work was to examine the adaptation, in terms of production and persistence, of a range of 
legumes on three different soil types in western Victoria in relation to the most common subterranean 
clovers used in the area, Leura and Trikkala.  

Materials and methods 

Thirty five legumes were sown at Hamilton, Lake Bolac and Chatsworth on the following dates: May 23, 
25 and 26, 1995, respectively. The 25 most representat-ive treatments of all species used are shown on 
Table 1. An additional subterranean clover control, Clare (Trifol-ium subterraneum var. brachycalycinum), 
was planted at the two high pH sites because of its adaptation to these conditions. The soil at Hamilton is 
a basaltic clay of low conductivity and a pH (CaCl2) of 4.5, receiving an average annual rainfall (a.a.r.) of 
700 mm. Lake Bolac is a fertile grey clay with low conductivity and a pH (CaCl2) of 6.2. Its a.a.r. is 550 
mm. Chatsworth receives 525 mm a.a.r., its soil conductivity in July was 1.33 dS/m (moderate salinity) 
with a pH (CaCl2) of 7.4. Sowing rates were 10 kg/ha for all treatments. The seed was broadcast on 
cultivated ground with 300 kg/ha of 3:1 superphosphate:KCl fertiliser with Cu, Mo and Zn and then raked 



lightly. Plots size was 2 x 2 m at Hamilton and Lake Bolac and 2 x 1 m at Chatsworth with 1m buffer strips 
between plots.  

 

Seedlings were counted in six 10 x 10 cm quadrats per replicate in the first year and from five 5 cm 
diameter soil cores at Chatsworth and eight 5 cm diameter cores at Hamilton and Lake Bolac in years two 
and three. Dry matter production was assessed by cutting one 0.25 m

2
 quadrat per replicate and oven 

drying the samples at 100 
o
C. The percentage of sown species was assessed visually in each plot. A 

single figure is given, one for winter and one for spring production, each year at Lake Bolac which is the 
sum of all harvests taken for that season. All experiments were grazed hard with sheep after each harvest 
and kept continuously grazed during summer and early autumn. In the second year at Hamilton, grazing 
continued during winter and early spring. Analyses of variance were performed on the data using Genstat 
5.  

Results and discussion 

Establishment of most entries was satisfactory. Subterranean clover established poorly at Chatsworth 
possibly due to the saline conditions. Establishment of cvv. Nitro plus and Kyambro was poor due to low 
quality seed. These two Persian clovers improved in spring and regenerated well in 1996 and 1997.  

At the first dry matter assessment at Lake Bolac (3/9/95) the Persian clovers Prolific and Morbulk, 
produced more than all other entries (Table 1). Morbulk is a newly registered majus type maturing ten 
days earlier than cv. Maral. A group comprised of the two balansa cultivars, berseem, Maral Persian 
clover and x14946 (T. xerocephalum) all produced above 1 t/ha in this first winter. Interestingly, the 
arrowleaf clovers had almost double the production of the subterranean clovers. With the same sowing 
rate, the larger subterranean clover seedlings did not seem to compensate for their lower numbers in the 
first three months after emergence.  



 

The Persian clover spp. majus produced significantly more in the first spring, the next best group had the 
balansas, Prolific, Big Bee, the arrowleaf clovers and T. xerocephalum.The latter set seed, but did not 
regenerate well at any site. The stoloniferous red clover Astred and the lucernes did not match the 
production of annuals in the first spring.  

The Persians, balansas, WA599 arrowleaf and the subterranean clovers regenerated well in 1996 (Table 
1).? Leura produced more seedlings than Trikkala and Clare despite the 1995 season receiving 573 mm. 
Its winter production was slightly higher than earlier flowering Trikkala, showing once more that, in 
subterranean clover, maturity has no effect on winter production. Paradana, Nitro and Prolific produced 
well over 3 t/ha of dry matter, suggesting these small seeded annuals can often produce more winter 
forage than subterranean clover following adequate regeneration. In spring, two very poor winter 
producers, Astred and Tas663 exceeded 11 t/ha. AWE1 lucerne and Kyambro Persian clover, however, 
produced well after reasonable winter production.  

In 1997, Bolta, Nitro and Paradana showed massive regeneration. Not surprisingly Bolta also had the 
highest winter production. Even though Bolta is later maturing, its average advantage over Paradana in 
Spring at Lake Bolac was only 0.5 t/ha. Kyambro and Nitro plus continued to perform well in the dry 1997 
Spring.  

Large differences in adaptation between Hamilton and Chatsworth were observed. At Chatsworth all 
Melilotus and lucernes performed well but they failed at Hamilton (Table 2). At Hamilton, berseem clover 
performed well only in the first season while the Persian clovers spp. majus produce as much as Leura in 
the second spring, but regenerated poorly in the third season. Across all seasons Paradana and Bolta 
performed best, in terms of winter and spring production, and regeneration. They were followed by 
Kyambro, Nitro and Prolific and then Leura subterranean clover which, in turn, performed better than 
Trikkala. Two accessions of Biserrula pelecinus failed at Hamilton.  

In the first spring at Chatsworth, the highest producers were Melilotus, especially the line ST1. Both 
Melilotus alba lines continued to grow after December, 1995, but were not assessed for production and 
the experimental area was grazed in mid-February 1996, so this late flowering species was not allowed to 



set seed to its full potential. In 1996, the best regeneration was observed in Melilotus. Balansa and the 
Persian clovers had adequate plant numbers and the subterranean clovers failed. The experiment was 
grazed in late September, 1996, the balansas did not recover but the Persian clovers did. The poor 
regeneration of balansa clover in 1997 is attributed to this spring grazing. By 1997, Melilotus, Astred, 
some Persian clovers and the lucernes, especially AWE1 from Argentina, were performing well. The 
success of lucerne in this saline site at Chatsworth may be attributed to the absence of winter 
waterlogging during the experimental period.  

These results confirm reports that Melilotus spp. tolerate salinity (3, 5) and that Persian and balansa 
clovers not only tolerate waterlogging and mild salinity (1, 2) but can also adapt to a wide range of 
climatic and edaphic situations. Their production at the three sites studied here was never lower than the 
best subterranean clover for the area and in many harvests significantly better, especially the balansa 
clovers in winter.  
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