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EVALUATING WHITE CLOVER VARIETIES FOR THE CLARENCE
RIVER BEEF COUNTRY

A. D. O’'BRIEN*

ABSTRACT

Results from two trials show white clover is a successful pasture legume in a
subtropical environment. Persistence is the major factor determining usefulness of
white clover varieties. The Clarence ecotype of naturalized white clover is more
persistent and productive than the commercial cultivars. A selection from Israel
(CPI 15648) is as persistent as the Clarence ecotype and more productive.

INTRODUCTION

Naturalized white clover, adapted to a subtropical environment, can be found
along the east coast of Australia from the Macleay River Valley to the Mary River
Valley. In this environment white clover has been largely disregarded in the search
for pazture legumes. In particular the value of naturalized white clover has been
ignored,

G. P. M. Wilson (unpublished) made observations on white clover varieties,
including the Clarence ecotype (O’Brien 1970) of naturalized white clover, during®
plant introduction studies at Grafton Agricultural Research Station N.S.W., in the
1950’s. The two trials reported here were undertaken to evaluate the role of white
clover in the Clarance region and to determine the most persistent and productive
varieties, persistence being the continued existence of the species.

MATERIALS AND METHODS

Four commercial cultivars, Ladino, Louisiana S1, Grasslands Huia, and Irriga-
tion, were compared with the Clarence ecotype, and with two selections from
Mediterranean countries, one from Israel (CPI 15648), and the other from Lebanon
(CPI 13818).

Environment

Average annual rainfall of the Clarence region is approximately 1000 mm (40”)
and the yearly temperature extremes may exceed 0°C-40°C (32°F-104°F). The
summer growth period is long and hot, with a relatively reliable rainfall. The winter
growth period, which overlaps the summer growth peried, is shorter and cool, with
a substantial though less reliable rainfall. The climatic data for Grafton is given in
Table 1.

The monthly rainfall figures at the two trial sites are given in Table 1. The
seasonal conditions are the relationship between rainfall distribution, temperature,
and wind, relative to the mean situation and relevant to a particular species. The
seasonal conditions as they influenced the growth of white clover can be described
broadly as: 1965 drought, 1966 dry, 1967 wet, 1968 drought.

The soils of the region are of low fertility, having major deficiencies of nitrogen,
phosphorus, sulphur and molybdenum. Typical available phosphorus levels range
from 1-5 ppm (Bray No. 1 test). These soils are podzolic, varying in texture from
sandy loams to clay loams. They can be divided into two broad groups on the basis
of texture, the coarse-textured soils and the fine-textured soils.

* Department of Agriculture, Agricultural Research Station, Grafton, N.S.W,
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The coarse-textured soils are derived from granite (New England bathylith)
and sandstones (Clarence-Moreton Basin). The site representing these soils is
typical of the major topographic situation, the undulating hills with shallow, yellow
podzolic soils. The pastures on these soils are dominated by native grasses which are
similar in floristic composition to the pastures of the southern spear grass region of
S.E. Queensland.

The fine-textured soils are derived from shales (Clarence-Moreton Basin) and
metamorphic material (Fitzroy beds, basement rock under the Clarence-Moreton
Basin). The site representing these soils is typical of one of the two major topographic
situations, the gently sloping colluvial-alluvial country with deep, yellow podzolic
soils. The other major topographic situation on these soils is the intermediate ridges
with deep, red podzolic soils. The performance of white clover in situations such as
the intermediate ridges was studied in complimentary trials. The pastures of these
soils are short grass pastures dominated by carpet grass with associated paspalum and
native grasses. They are similar to those of the dairy pasture zone of S.E. Queensland.

Experimental design and sampling

Six replications of randomised blocks were sown in each of the two trials. Plot
size was 3.66 m by 2.74 m (12’ x 9*) of which the centre 1.83 m by 0.91 m (6’ x
3’) was sampled. Cuts were made with-an autoscythe with attached catching tray.
Date of sampling was determined subjectively.

In this environment regeneration from seed is essential for the maintenance of
strong stands of white clover. Therefore, heavy sowing rates were used to stimulate
regenerating stands, to provide a realistic test of the varieties. Seed produced in the
first year was returned to the plots to allow seedling regeneration.

The trial on coarse-textured soils was sown at 22.4 kg/ha (20 Ib/acre) of seed,
with 516 kg/ha (4 cwt/acre) molybdenised superphosphate plus a basal dressing of
potassium, copper, zinc and boron. It was topdressed each year with 258 kg/ha (2
cwt/acre) plain superphosphate. The trial was not cut between the completion of
clover growth and the regeneration of clover in the next year. The clover was subject
to invasion by native grasses during the summer growth periods, providing severe
conditions for survival as perennizl plants and for seedling regeneration of the clover.

The trial on fine-textured soils was sown at 16.8 kg/ha (15 lb/acre) of seed,
with 387 kg/ha (3 cwt/acre) molybdenised superphosphate plus the same basal
dressing and maintenance dressing as for the other trial. The rates of superphosphate
sclected were commercial rates, based on results of field trials (unpublished). In
contrast to the coarse-textured soil trial, this trial was grazed after each cut, and over
that part of the second summer growth period when no clover growth occurred. Dung
was removed after each grazing. Grasses invaded the plots during the second summer.
There were no observable differences between cut and grazed portions of the plots.

RESULTS

Persistence

The Clarence ecotype and the selection from Israel were the most persistent
varietics. The former maintained adequate plant density by seedling regeneration,
whereas the latter was outstanding in its ability to survive as perennial plants and to
produce large quantities of seed from which seedling regeneration occurred.

The decling in plant populations over the successive summer periods can be
seen by comparing seedling numbers with the numbers of perennial plants surviving
in the next year (see Table 2). Even in the wet summer of 1966/67 plant popula-
tions declined on the coarse-textured soils. :

The commercial cultivars produced relatively little seed in both trials. The levels
of seed production in this environment are illustrated in table 3. That such levels
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were inadequate for continued regeneration of the commercial cultivars is demon-
strated by the overall decline in plant populations and lower seedling regeneration on
the coarse-textured soils (see Table 2). A similar decline was observed on the fine-
textured soils.

TABLE 3

Dry weight of mature seedheads of white clover
varicties on fine-textured soils in December 1966

Variety kgf/ha
Clarence 1590
Tsrael 1140
Louisiana S1 790
Lebanon 600
Irrigation 300
Ladino 80
Grasslands Huia 50
Least significant difference 250
Production

The production in the third year of cach trial, (see Tables 4 and 5} was affected
dramatically by the persistence of the varieties. The selection from Israel was superior
to all other varieties, in its production in the third year. The production of the
Clarence ecotype was better than that of the cultivars Louisiana S1, Ladino, Grass-
lands Huia, and Irrigation, because of better seedling regeneration.

Louisiana $1 production approximated that of the Clarence ecotype more
closely than the other cultivars, but the Clarence ecotype was distinctly better on the
coarse-textured soils. There was a tendency for Louisiana S1 to produce more in the
spring than the Clarence ecotype, under favourable conditions, but the latter had
better autumn production. :

That Irrigation and Ladino have been selected for production in the summer
growth period was noticeable during the favourable summer of 1966/67, on the fine-
fextured soil. This contrasts with the natural selection for growth in the winter growth
period in this region.

Cultivation had a marked effect on production in the first year. In both trials the
production in the first year was considerably better than in the following year, even
though in the following year seasonal conditions were more suitable for the white
clover.

The coeflicients of variation for regenerating plots (Tables 4 and 5) were very
high. The high variability was due to the unequal decline in perennial plants and
uneven seedling regeneration. The first cut for 1968 (Table 5) was mostly from
perennial plants, its coefficient of variation was 114%. Micro-environmental dif-
ferences caused uneven decline of these plots e.g. the survival of perennial plants of
the Israel plots ranged from 30% to 75% , while the Clarence ecotype ranged from
50 to 35% and Irrigation 40% to 60%.

DISCUSSION

Application of the results depends on whether the aim is to select a variety
suitable for temporary or permanent pasture. Tn 2 temporary pasture higher yields in
the first year may be sufficient to compensate for poor persistence. For a temporary
pasture in the more favourable situations of the Clarence Valley, either of the cul-
tivars Louisiana S1 or Ladino, or a mixture of these two, would be suitable. For the
selection of a variety suitable for a permanent pasture the production from plots



67

Tropical Grasslands Vol. 4, No. 1, March, 1970

wsnoIq M L1g SUC[IPUOD [BUOSEsE
99 9 YIT 91 £t T Ll 91 114 0c 0t UOIELIEA JO JU200)
CEE £0E ¥E (48 68T £8¢ 98¢ 1481 (44> 89zI 9 (§00==d) sou1YIp
JUBDYIUITS 158
101 66 [4 18L€ 9801 rg 13941 9101 6951 SEvo TIre otulpe]
LTI 801 6 LE9T o5¥ PLE L081 OrLS 18L LILY 611 BINH SPUB[SSEID
IS1 bl 9 885T £FE iy £€91 96EL 60p1 66¥ £66 e en |
8Is 005 81 6r8E 80L 0L81 LTI T1EL0T PPIT 991L 12T IS BUBISINOTT
L6E 1949 43 CELT GSL OF01 £€6 8769 ara] 661 91IZ1 uoueqa]
L9S PrE ¥ 013€ 998 [4x4! CILT [959 €LT 434 961 OUBILTD)
LETI Lot £9 0cee 1EL 6811 o0ovl 9zL6 9901 6685 19¢€¢ [2RIST
8961 8961 8961 L961 L96T L961 L961 9961 9961 9961 9961 AjoLrep
12100, “PO-AINf UN[-IBIN je10], "PO-idag Fny-ung Lep-uefl [e10] ‘uer='2a(] '0a(-'12Q "1do§-Aely poLIag

{oy[8y) sp108 painixa-aulf Ho Sapaipa 124012 21N fo piajd saqpid £4¢F

§ dTdVL

19M Aip 1Inop SUONIPUO,) [BUOSRAT

6 6L 10¢ 9z1 (44 +9 1Y UONBLIEA
JO JUSIDEIRO.)

069 17 9Lc €91 15T LET 981 (50"0==d) souaiayIp
jueolIuSIS 358
0ir £01 L 88 €9 9CE 69T OUIpET
(43 Il 8T £E TLE €07 691 BIMH SPUB[SSel)
[44% 8LT e . £l Siy Z8 £6t IS BuRIsIne|
L3¢ [1)8 LL 62 £E 661 P81 uoueqa]
616 6+9 QLT 1241 99t £6 ELE OUIL[Y
[0 £€9T L8Z 9gt LIL 01g LOS [PB1s]
£961 L96] L961 9961 €961 S961 §961 ISEIRETY

1B10L ~dag-Alor Amr-£ep ‘1200-AeN [eloL ac-"1dag deg-ady POLIRg

(@48 1105 painixa1-a5i000 HO SaNIFIIDA 424010 ajiyM fo p1a1d sonowt Liq

t QIEVYL



68 O’Brien — White clover in the Clarence region.

modified by persistence is more important than production in the first two years. The
Clarence ecotype has a better combination of persistence and production than the
commercial cultivars and is therefore more suitable for use in permanent pastures.

Recurrent droughts place severe limitations on the persistence of white clover.
Hot dry spells between rains, short duration droughts, are a normal part of this sub-
tropical environment. Spring droughts are common, and winter-spring droughts occur
about one year in five, Summer droughts, as experienced in the past five years, occur
at irregular intervals.

Natural selection has acted upon gentic variation within the varieties of the
northern European type introduced into the Clarence region to produce a climatic
ecotype adapted to this sub-tropical environment. This ecotype behaves mainly as a
winter annual, but will respond to favourable conditions and persist as perennial
plants.

The Clarence ecotype is a free-seeding, early-flowering plant which can have a
protracted flowering period. These characters allow seed to set even under heavy
grazing, while in poor seeders, such as Ladino, flowering is virtually eliminated at
heavy grazing pressures. Seedling regeneration following adverse weather conditions
is assisted by a high percentage of hard seed in the Clarence ecotype.

Louisiana S1 is a cultivar selected from a climatic ecotype which is similar to
the Clarence ecotype, but from slightly higher latitudes. Louisiana Si is nearer in
production to the Clarence ecotype than the other cultivars, but it is not as adapted
to adverse conditions in this subtropical environment.

Ladino is a cultivar from the “giant” type which is distinct from the northern
European type. Ladino is not as persistent as the Clarence ecotype in this environ-
ment. However, hybridisation with naturalised white clover can occur (Hutton
1968, O’'Brien 1970) and selection of more productive adapted varieties may result
from the incorporation of the “giant” character.

The Mediterranean type is relatively new in Australia. Although introductions
of this type have been studied for 15-20 years, it is only recently that detailed testing
has been undertaken.

Natural selection in the Mediterranean environments has adapted the selection
from Tsrael to persist as perennial plants in that winter growth period environment.
It is more perennial than the other varieties tested in the Clarence region, where white
clover also is adapted to the winter growth period. Not only is the Israel selection
strongly perennial but it seeds well. This allows adequate seedling regeneration for
the maintenance of stand density, and spread in dung. Its persistence is equal to that
of the Clarence ecotype.

The selection from Israel is the most productively persistent variety tested,
possibly due to the higher survival of perennial plants. Therefore it is a valuable gene
source for hybridisation with naturalized white clover. It is probably a better gene
source than varieties from the “giant” type or the northern European type.

Commercial release of the selection from Israel is desirable.

Application

A complimentary series of trials investigating the persistence and production of
legumes and grasses have been conducted in the Clarence region. Results from these
complimentary trials indicate that white clover is more widely adapted to the differing
environmental conditions, and more readily established, than the other legumes suit-
able for the subtropical environment of the Clarence region. Therefore, on farms
where environmental conditions vary considerably, white clover is more suitable for
pasture improvement than the other species.

Low-cost, extensive property development by oversowing legumes can quickly
achieve a high proportion of the potential production, and appears to be the most
economical means of development in the Clarence region. Additions of winter-spring



feed have a higher economic value than similar additions in the summer, in a sub-
tropical environment. Duncan {1967) valued additions to the winter-spring feed
supply at twice that of summer feed.

The Clarence ecotype and the selectlon from Israel have a significant role to
play in low-cost, extensive property development and in the provision of winter-
spring feed. This particularly applies on the fine-textured soils, where white clover
grows better than on the coarse-textured soils, However, the results also show that
the Clarence ecotype, and the selection from Israel, will be important in any sowings
on coarse-textured soils. |

Large scale properiy development is going on in the Clarence Valley and in !
similar areas of the subtropical environment. These developers require the best avail- i
able white clover now, not at some future date. It will be some years before the g
selection from Israel can be increased into commercial quantities, meanwhile com- i
mercial areas of the Clarence ecotype are available for development as seed produc-
tion areas. Efforts have been made to encourage seed production of the Clarence
ecotype for local needs and a very goed potential market has been developed.
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