
NO.12..COMPETITION BETWEEN NASSELLA TRICHOTOMA (NEES) HACK

AND TRIFOLIUM SUBTERRANEUM.ON NON - ARABLE LAND

by, M. H. CampbéllX

SUMMARY.

The compct :ti7c effects cf subterranean clover sown
on unploughed ground, amongst serrated tussock was noted.

The establishment and build up in the number of
subterranean clover plants was sufficient to cause the death
of'a proportion of serrated tussock plants, during-.the last
two years of a four year period.

Superphosphate at, basal rates of 3 and 5 cwt per
acre, increased the competitive advantage of subterranean
clover..

Nitrogen supplied to the soil by subterranean. clover,

increased the crude protein content of serrated tussock by as

much as 100 per cent.

The phosphate'requirements of serrated tussock were

found to be small.

1. INTRODUCTION

On non-arable are the first practical step in
reclaiming land infested with serrated tussock has been the
aerial spreading of subterranean clover and superphosphate.

Due to the particular attributes of subterranean
clover, this species can compete with serrated tussock, on
non - arable areas.

Once the subterranean clover has established amongst
the serrated tussock, selective chemical removal of the tussock

can take place.

Meanwhile subterranean clover will build up soil
fertility, kill a proportion of the serrated tussock, and
provide grazing during the winter months of the year.

N.S.W. Department Of Agriculture.
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This campaign ' is of. a .
long term nature, and should

in no way replace plöüghing and sowing down, if even only a
rudimentary ploughing can be effected.N

The experiment described ,herein is a case history of

subterranean clover versus serrated 'tussock on an unploughed
area of land at Rockley, N.S.W.

2. METHOD

Subterranean clover (var. Mt. Barker)
into an unploughed serrated tussock infestation
1956. Foliage production of the clover during
years provided:competition to serrated tussock.

Prior'tosowing, serrated tussock.,was treated in
the following aüher r

Na Pre -burnt immediately before sowing.
b) Unburnt.

was broadcast
on May 7,

the following

The dispersion of tussocks in the unburnt portion was
such that establishment of clover between the tussocks was
possible.

Clover seed was sown at a rate of 5 lb/acre with 1,
3.and 5 cwt/acre of superphosphate, and 10 lb/acre with 0
superphosphate.

All treatments were topdressed with 2 cwt/acre
superphosphate on July 25, 1958. Thus for future reference
the fertiliser treatments will be denoted as follows: -

A.. `0 superphosphate until July 25,' 1958, then
2 cwt /acre.

B. 1 cwt /acre superphosphate, May 7, 1956 and
2 cwts súperphosphate on July 25,.1958

C. 3 cwt /acre superphosphate, May 7, 1956 and
2.0wt superphosphate on July 25, 1958.

D. 5 cwt /acre superphosphate, May 7,'1956 and
2 cwt superphosphate on July 25, 1958.

Two replications of'pre -burnt and unburnt tussocks
were: -sown. One -replication of únburnt -tussock -was accidentally

Campbell., M.H. - Paper presented at this conference entitled,
"The Eradication of Serrated Tussock on Semi - Arable
Areas by the use of Chisel Plough and Pasture. Improve -.

ment."
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burnt on,June: ;22, 1956, killing all germinating seedlings of
subterranean clover.

;..A,.furt.her.burning treatment was applied on March 29,

1957, when the serrated tussock on half of the pre -burnt plots'
was over- burntwhilst the 'subterranean clover was dormant._

Plot size was 6 x 7 yds in which 6 permanent 1 sq.

yd. quadrats were established.

After overburning split the pre- burnt plots in
half, the measurements were taken from 2 quadrats in each
half.

Measurement of the number of subterranean plants;
to establish in 1956 (measured on November 13 1956)._, to

regenerate in 1957 (measured on July 31, 1957), to survive
the dry year of 1957 (measured on December. 2, 1957) , to
regenerate in 1958 measured on March .19, 1958), and to
regenerate in 1959 (measured on March 3, 1959), was carried
out on these quadrats.

The fluctuation in number of serrated tussock
plants per quadrat, was noted on March 19, 1958, March 10,

1959 and May 5, 1960.

During the course of the experiment a noticeable
change in protein content of serrated tussock was measured,
by chemical analysis. .

Measurement was undertaken in the
late summer or autumn of the years following prolific growth
of subterranean clover, i.e., on May 25, 1959 and February
25, 1960.

The uptake .:of phosphate by serrated tussock was
calculated from samples of tussock foliage taken on May 25,

1959.

The 'experimental area was ungrazed until March
1960, when sheep' were allowed into the area. for 1 month.

3. RESULTS

The number of` subterranean clover plants to.estab-
lish, amongst the serrated. tussock in 1956, was of the order
of 20 plants per quadrat, which is equivalent to approximately
a. 20% establishment. (See Figs. 1A and 1B).

Due .to .the heavier rate of seeding on the nil
superphosphate plots, a'great.er number.of;clover; plants per
quadrat, established.
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..-:..Thenumber...of Clover- plants to- establish on the
pre - burnt, and unburnt 'plots, was quite similar.

After. silccessful establishment and seed. production
in 1.956', 'subterranean clover regenerated in 19579 producing
a great :increase in number.Of plants per quadrat, where -the
treatments had received superphosphate.

The regeneration of subterranean clover on the
3 cwt /acre superphosphate plots, was markedly superior to
the regeneration 'ón.. the 1 cwt and 5 cwt plots, irrespective
of burning treatment:

Subterranean clover on the nil superphosphate
treatments regenerated in 1957 with a lower: number of plants
per quadrat than established on these plots in 1956.

Ovierbúrn ng the serrated tussock 'ön half ':of the
pre-burnt plots in 1957 produced little damaging effect on
regeneration of clover in that year.

Due to an unfavourable rainfall of 15.00 inches in
1957, the growth and survival of subterranean clover was
seriously retarded in all treatments. .

This survival of clover, was highest on the unburnt
plots; where serrated .tussock had provided a physical foliage
shelter for the young clover plants (see Figs.'.1A and 1B).
Here clover' plants reached 6 -10" in length., and a light seed
set was :noticed.

Growth and survival of subterranean clover during
1957 was markedly depressed on the overburnt areas where
individual plants Were no longer than 1 inch across and seed
setting was completely inhibited. .

. Some protection of the subterranean clover plants
was afforded by the pre- burnt tussocks, and here survival
and growth' was intermediate between the unburnt and over-
burnt treatments.

On the overburnt plots the number of clover plants
to survive increased with the increasing rate of. superphosphate.
This tendency was not clearly reflected on the pre -burnt and..
unburnt plots.

No further subterranean clover seed was sown on the
experimental area after 1956 and,. as only a minute amount of
seed. was 'set during 1957, regeneration of the.clover in 1958
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'must have resulted from the seeds set. down in summer 1956.

The number of plants to regenerate in 1958. per.
quadrat was of the order of 50, in all but one treatment
where superphosphate had been applied.

Regeneration again appeared slightly superior on
the treatments which had received 3 cwt of superphosphate/
acre in the initial dressing. .

The growth and seed production of subterranean
clover in .1958 was prolific on plots which had received
the basal dressings of 1, 3 and 5 cwt of superphosphate/:
acre.

Subterranean clover on treatments which had
received no superphosphate till July 1958 produced a
reasonable seed yield in summer 1958.

Measurement of subterranean clover regeneration
in 1959 showed that in all cases there was a complete
cover of 150 or more clover seedlings per quadrat.

(a) The Competitive Effect of Clover Growth on Tussock
Numbers.

Serious competition between subterranean .clover
and serrated tussock began in the spring and summer of 1958
when a noticeable proportion of serrated tussock plants were
smothered by clover growth on superphosphate treatments C
and D.

Subterranean clover smothered further serrated
tussock in the spring and summer of 1959 (see Table 1).

The percentage kill of serrated tussock was not
clearly influenced by either of the burning treatments
applied.

After combining the percentage kill of serrated
tussock for the burnt and unburnt plots in each treatment
of superphosphate, it is evident that treatment C aided
subterranean clover to a greater degree in killing serrated
tussock than other superphosphate treatments (see Table 1).

Serrated tussock was smothered only in areas
where subterranean clover surmounted the tussock and formed
a leaf canopy, completely preventing the supply of sunlight
to the tussock.
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In these areas, subterranean clover runners entwined .
amongst the serrated tussock and pulled.the tussock earthwards
as clover:dried out at maturity. .

(b) The Increase in Crude Protein Content of Serrated
.:Tussock due to its. Growth in Association with
-Subterranean. Clover.

Chemical analysis of serrated tussock, which had`

turned a noticeable dark .green whilst growing .. in association
with subterranean clover, revealed that .the . crude protein
content of the tussock foliage had been doubled. in.. some cases.

On treatments C. anú D, wher6 superphosphate had
promoted prolific subterranean clover growth, the crude
protein ercentage :of, serrated tussock was ,as high as, 8.;53%

in 1958
percentage

Table 2).

The leaves of these plants were noticeably softer,
thicker-and of higher moisture content than leaves from
untreated plants.

Sheep grazing the experiment in 1960 ate the top
6" of leaves from the higher protein tussock plants.

(e) The Influence of. Superphosphate in Increasing the
Phosphate Content of Serrated Tussock.

The uptake of phosphate by'serra.ted tussock proved
to be small, 1 cwt /acre of superphosphate satisfying the

tussocks requirements (see Table 2).

4. DISCUSSION

This experiment demonstrates the ability of sub-
terraneanclover to establish amongst serrated tussock on
non - arable areas. Also the build-up in numbers of plants
per sq. yard, even through the dry year of 1957, and the
resultant spread of the clover, shows that subterranean
clover can produce serious rivalry for the survival of
serrated.tussock:.

The power of subterranean.clover in.killing serrated
tussock_is dependent upon many practical factors, such as

freedom of the area, from,r abbits,, successful establishment
from aerial sowing;..e_tc.., which have. not been mentioned. in

this paper.

However, considering factors employed in this exper-
iment,'it appears that superphosphate is of prime importance
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in aiding subterranean clover to smother serrated tussock.

Of the basal rates of superphosphate used in this
trialír3,cwt /acre appeared the most satisfactory for rapid
spread,: adequate.seedingdown, and prolific growth öf the

clover.

The'burningtreatments applied did not appear to
aid in the killing of serrated tussock to any clearly defined
extent.

The death of from 20 - 50% of tussocks on super-
phosphate treatments C and D, due to subterranean clover
competition, indicates that the aerial sowing of this clover
species onto serrated tussock infested non - arable area can
materially reduce the tussock dominance.

Once the subterranean clover has established
permanently on these areas, grazing during the winter, when
fodder is most limited, can be undertaken. To smother
further tussock the area must be spelled during spring and
summer when feed is most plentiful.

The outcome of the competition between clover ande
tussock under limited grazing, balanced in this way to favour
the clover, can only be a matter of conjecture at present.

However, when the clover has assumed sufficient
strength to readily replace the tussock once it is removed,
chemical treatment can then be applied to kill the tussock.:.

Ideally, the result of this action would leave us
with a subterranean clover dominant pasture, and thus the
final necessary step would be to establish a strongly .

perennial grass into the clover pasture.

The practical importance of the increase in crude
protein content of serrated tussock, brought about by its
growth in association with subterranean clover, is hard to
assess.

Very small quantities of only the greenest of

tussock was grazed by sheep when allowed access to this

experiment.

With cattle the position could be somewhat different.
An experiment carried out in 1957 (Campbell, unpublished data)
showed that cattle preferentially grazed serrated tussock
which had been burnt and treated with 3 to 10 cwt of sulphate
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of ammonia per acre. The crude protein content of these
plots, when the cattle grazed them, was from 6.81% to 10.5%.

Thus, .under conditions of restricted availability
of fodder, such as the winter period, it is reasonable to
assume that cattle may graze serrated tussock if the crude
protein content of the tussock has been raised to a suffic-
iently_high level by the associated clover.

Whether this grazing will contribute to help in the
eradication of the weed is doubtful.

An optimistic outlook' could envisage serrated
tussock as becoming a useful winter grazing forage plant. for
cattle.

'This would mean that a balance in.the pasture
association between clover and tussock would have to be
maintained by spelling in spring and summer, and grazing
only in autumn and winter.

In this way, the clover could be maintained as the..
dominant fraction in the association.
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TABLE 1.

THE MEAN NUMBER OF SERRATED TUSSOCK PLANTS TO BE KILLED,
WHEN GROWING IN COMPETITION WITH SUBTERRANEAN CLOVER

FROM 1956 TO 1959.

Treatments Mean No. of Plants / quadrat
% Death of Serrated
Tussock in:-

Superphosp;iate Burning Í Marc fi 19,

1958
March 1 0,
1959

May 5,
1960

1958

6.2
-
-
-

1 0. 5

20.0

21.8

26.7

1.3.. 8..

+4.0

14.3

_ .... .

11959

+6.2
11.1
+8.3
19.1

41.4

15..8

37.1

4.3
..

.. 6. 6.

31.0

36.0

7.2

... . . .....:,_ ..

Total

-
11.1

.. +8.3:
19.1

10.4

26.3

. 57.1:

26.1
... ....33.

3;

44.8

32.0
21.5'

A. 2cwt/ac
1958

B. 1 cwt/ac
1956

2 cwt/ac
1958

C. 3 cwt/ac

19562 cwt/ac

1958

D. 5 cwt/ac
1956

2 cwt/ac
1958

0.B.
P. B.

U.B.
0.B.

P. B.

U. B.

O.B.

P.B.
.. .. _

Ú. B:

0.B. ..

P. B.

U. B.

16
18
12

21

29

19

35

23
.

29 .

. 25 ..

14

15
18
12

21

29

17

28

18

1 1

. 25. ..

. 26

12

16
16
13
17

17

14
15

17

1 0

. 16

. 17

... 11

O.B. Over burnt.

.P.B. = Pre -burnt

U.B. = Un- burnt.



TABLE 2.

CRUDE PROTEIN9.AND PERCENTAGE PHOSPHATE VALUES, FOR SERRATED

TUSSOCK. GROWING IN ASSOCIATION WWITH SUBTERRANEAN

CLOVER.

.

1959 1960
Rate of Superphosphate % Crude Protein % Phosphate % Crude Protein

. Burnt
Tussock

Burnt
Tussock

Burnt !Unburnt
Tussock Tussock

CONTROL

A. 2 cwt/ac 1958

B. 1 - cwt/ac 1956
2 cwt/ac 1958

C. 3 cwt/ac 1956
2 cwt/ac 1958

D. 5 cwt/ac 1956
2 cwt/ac 1958

14.76

N

-

7.82

8.53

7.53

0.040

0.138

0.14t

0.136..

. __

3.56,

4.25

. 5.62

6.31

. _ . 6.19.. .. -.

. _..-_ .

:4.3

. :

4.81

6.50.

.6.81_
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