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HARRISIA CACTUS AND ITS ENVIRONMENT.
I. CRASSULACEAN.ACID METABOLISM

G.J. Harvey
Department of Lands, Queensland

Harrisia cactus (Eriocereus martinii) is a serious weed of
68 000 hectares of prime grazing land in the Collinsville - Nebo
region, North Queensland. Harrisia is native to northern
Argentina and southern Paraguay, and to reach its present, pro-
portions in the Collinsville district it has successfully

brigalów communities. What factors have.contributed
to this success?
One factor is likely to be crassulacean acid metabolism. (CAM).

CAM is the name given to a specific series of biochemical events,
viz. nonautotrophic CO2 fixation occurring in the dark in suc-
culent green tissues accompanied by accumulation of organic
acids (Ting 1971). Most Cactaceae are known to be CAM plants,.
so CAM in Harrisia would be. expected. This is confirmed by the
observation that the plant shows a diurnal fluctuation in
organic acid content (organic acids accumulating at night and
being consumed during the day).. It is further supported by
lack of 'Kranz' anatomy in the tissues.
In addition, the plant possesses the following features .

encountered in many other CAM plants:

(a) Stomata generally open at night and close during the .

day, the degree of closure depending on environmental conditions;
stomata open during the day on cool, rainy days.

(b) The plant has the spongy appearance typical of CAM plants.
CAM plants are very efficient water users, have an optimum day
temperature for growth of about 35 °C, similar to C4 plants, but
have light requirements similar to C3 plants, photosynthetic
saturation being reached well below full sunlight, whereas C4
plants tend to reach saturation at full sunlight.

It is-this combination of characteristics which has contri-
buted to the success of Harrisia in colonizing brigalow
communities. Brigalow is a strong competitor for light and.
moisture. It excludes C3 plants through competition for moisture,,
and C4 plants through competition for light. Harrisia, being a
CAM plant and having shallow feeding roots like the brigalow,
can compete with the brigalów for moisture, and tolerates the
shaded environment which excludes the C4 plants.
Harrisia has reached its maximum density in the closed

brigalow forests, and is less dense in more open. woodlands.'
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It has failed to become established in the native open grass_.
lands, although it does persist in'those areas where the
brigalow scrub has been cleared and sown to pasture. It may
be ~concluded that tropical (C4) grasses outperform Harrisia
in an open environment of high light intensity, but that
Harrisia has sufficient tenacity to persist in such an
environment once it has become established.
No native CAM plants are known in Australia, although CAM

does occur in a number of plant families represented in
Australia (Slatyer 1974). The brigalow forests may thus be
considered to be an ecological niche. which favoured establish-
ment of Cactaceae, including Harrisia and the prickly pears,
(Opuntia) in Australia.



(i)

4. SYNECOLOGY OF WEEDS

Harrisia cactus and its environ- G.J. Harvey
ment. II. Climatic, edaphic and
biotic factors

Man, weeds and environment

A system for acquiring and
analysing synecological infor-
mation in weed management

Analysis of botanical composi-
tion data

The onset of competition by
Datura species in soybeans

Competition between wheat and
wild oats

The effect of growth habit on
the competition between wheat
and annual ryegrass

Weed control in intensive pine
afforestation practice in
South Australia

Boneseed, an alien invader of
Australian bushland

Regional differences in the
competitive ability of sweet
lupins

Effect of subterranean clovers
on production of bulbs of
soursob

The problem of roadside Johnson
grass control

Glyphosate for sod -kill in
minimum tillage wheat

Silverleaf nightshade popula-
tion. in relation to winter
cropping

A.D. Mears

R.F. Hateley

4 1

4 2

4 - 5

G.H. O'Neill and 4 7

R.J. Martin

W.L. Felton

O. Cartledge,
B.J. Wilson,
B.J. Radford,
F.B. Watkins and
S.R. Walsh

T.G. Reeves

4 9

4- 10

4- 11

R. Boardman, 4 - 13
D.B. Boomsma and
P.G. Zed

D.W. Lane

J.M Allen.

J.R. Peirce

J.M. Marley

4 - 14

See 1 5

See 1 - 7

See 1 9

A.A. McNeill See 2(a) -8

and E.G. Cuthbertson

E.G. Cuthbertson See 2(a) -i1



Chemical control of silver -.
leaf nightshade in winter
annual pastures

Weed control and row crop-
ping studies in dryland
grain sorghum in north west
New South Wales

A.R. Leys and See 2(a) -13
E.G. Cuthbertson

J.F. Holland See 2(a) -14
and D.W. McNamara

Alternatives to herbicide P.M. Dowling
for introduction of improved
perennial grasses on non
arable land

See 2(b) -8

The control of weeds and the R.G. Yorston, See 2(b) -10
associated introduction of R.D. Macaulay and
native species at Organ R.C. Anderson
Pipes National Park

Differences in the weed
status and biology of
fiddle dock and curled
dock

J.M. Allen See 3 4

Solcnum karsensis - a new N.M. Monaghan, See 3 - 10
weed H. Brownlee and

A.D. Mears

Harrisia cactus and its G.J. Harvey See 3 27

environment. I. Crassulacean
acid metabolism


