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APPENDIX |

Determination of Relative Plant-growth Potential

The starting point in the calculation of relative plant growth potential is a curve representing available light. No
correction is available for differences caused by cloud cover or elevation, but these effects are unlikely to be serious
compared with other factors, particularly low temperatures, which will usually be limiting in winter when cloud cover is
most prevalent. The basic curve then represents hours of effective daylight, and the assumption is made that, when
other factors are not limiting, pasture production is directly related to the hours of sunlight available for photosynthesis.
This is also an oversimplification because incident solar energy is not the same in each hour through the day. On the
graphs 100 per cent represents growth for a fifteen-hour day with other growth factors non-limiting.

The smooth curve based on variation of daylight hours through the year is next reduced proportionately for
temperature effects. The growth response has been interpolated from graphs of the temperature responses of
perennial rye grass, cocksfoot, and white and subterranean clovers (Gibbons unpublished data). Using a mixed
pasture as the basis for estimation, pasture production may be expected to fall by about 9 per cent for each 1°C fall in
average monthly temperature, in the range just below the optimum. The optimum for most species typical of cooler
climates is about 18°C, but perennial rye grass with an optimum nearer 13°C is a striking exception which must be
allowed for. At temperatures less than 5°C growth is negligible with each species. It is worth noting that average
summer temperatures at Benalla are higher than the optimum and potential growth estimates are accordingly reduced.

This combination of light and temperature gives the basic potential growth curve at each site. The estimate must be
further modified, however, by allowances for deficiencies in soil moisture and for frost.

An additional complication is that a limited amount of water held by the soil may be available for plant use during
periods of rainfall deficit. In Figs. 13 and 14 two examples have been considered, one for 50 mm and the other for 100
mm of available soil moisture, and the different growth responses of annuals and perennials are considered.

On the diagrams (Figs. 13, 14 and 15) the limit of growth controlled by the availability of soil-water is shown by a
sloping line, to indicate that growth diminishes as water stress increases over a period of, say, two weeks. In practice
this limit would probably also be a curve, but these details make little difference to the conclusions to be drawn from
the growing season charts. Also the commencement of growth in autumn is depicted by a straight line whereas it
would actually be exponential in the early stages.
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METHODS OF SOIL ANALYSIS

All results are expressed in terms of the oven-dry soil passing a 2 mm. sieve (fine earth) except that of gravel, which is
expressed as a percentage of the air-dry field sample.

Particle size analysis: The plummet balance method of Hutton (1956) was employed, with organic matter and
carbonate removal where necessary. The hand decantation method of Piper (1942) was used to separate the sand
from the finer fractions.

Electrical conductivity (E.C. 250C.): A 1: 5 soil-water suspension was shaken for one hour, and the conductivity was
measured with a Philips conductivity bridge and dip cell.

Soil reaction (pH): The above suspension was used with measurements being made with a glass electrode pH meter.
Chloride (Cl-): The electrometric silver nitrate titration technique of R. J. Best was used, as detailed in Piper (1942).

Organic carbon (Org. C.): The method used was the wet combustion technique of Walkley and Black, as in Piper
(1942). No recovery factor has been applied to the results listed. Carbon/nitrogen ratios should be calculated by use of
the factor 1. 3 C/N.

Total nitrogen (N): Nitrogen was determined by the semi-micro method described by Metson (1956), in which a
finely-ground sample of soil weighing 0.2 to 0.5 g. is digested in concentrated sulphuric acid, and the ammonia
recovered by distillation of the digest in a Markharn still.

Hydrochloric acid extract: The extract was prepared by boiling 4 g. of soil with 20 ml concentrated hydrochloric acid
for four hours with refluxing, with subsequent filtration and dilution to 200 ml. Phosphorus was determined on an
aliquot of this extract by a colorimetric method (molybdenum blue) with ascorbic acid as the reducing agent (Hutton et.
al., priv. comm.). Absorbance measurements were made with a "Unicam" SP600 spectro-photometer at wavelength
825 mm. Potassium was determined by flaming a portion of the extract, suitably diluted, in a "Lange" flame
photometer.

Free iron oxide (Fe, Q,): The method of Haldane (1956) was employed, in which a ground sample of soil is extracted
with an oxalic acid-ammonium oxalate buffer and powdered zinc, and the ferrous iron in the treated extract titrated with
potassium dichromate.

Exchangeable cations: Samples were treated by the proposed method of Hutton and Bond (unpublished data), in
which N11 ammonium chloride is used as the leaching agent for the individual cations, and cation exchange capacity
is determined by subsequent leaching of the ammonium-ion saturated soils with N11 sodium sulphate.

Sodium and potassium were determined by direct flaming of the ammonium chloride leachate in the "Lange" flame
photometer, and calcium and magnesium by titration with E.D.T.A. with Eriochrome Black T as a visual indicator for
calcium plus magnesium, and Murexide as indicator in the colorimetric titration for calcium, in an "Eel Titrator".
Ammonium ion in the sodium sulphate leachate was determined by the Nessler method, and chloride ion by electro-
metric titration. The difference between these two gave the cation exchange capacity.
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SPECIES LIST
Eucalyptus

E. albens Benth.
E. bicostata M. Bl. & S.
Syn. E. St. Johnii R. T. Baker
. Blakelyi Maiden
. bridgesiana R. T. Baker
. camaldulensis Delmh.
. camphora R. T. Baker
. dalrympleana Maiden
. delegatensis R. T. Baker
. dives Schauer
. goniocalyx F. Muell. ex Mig.
. macrorhyncha F. Muell. ex Benth.
. melliodora A. Cunn. ex Schau.
. microcarpa Maiden
. obliqua L'Herit
. pauciflora Sieber ex Spreng.
. polyanthemos Schauer
. radiata Sieber ex DC.
. rubida H. Deane & Maiden
. sideroxylon A. Cunn. ex W. Woolls
. stellulata Sieber ex DC.
. viminalis Labill.

mmmmmmmmmmMmmmMmmmmimimimim

Grasses

Danthonia spp.

D. pallida R. Br.

Poa australis sp. agg.
Stipa spp.

Other

Acacia dealbata Link.

A. melanoxylon, R. Br.

A. pycnantha Benth.

A. rubida A. Cunn.

A. triptera

Bedfordia salicina (Labill.) DC.
Callitris sp.

Cassinia aculeata (Labill.) R. Br,

Casuarina stricia Dryland.
Cheilanthes tenuifolia (Burm, F.) Swartz
Dicksonia antarctica Labill.

Dillwynia sericea A. Cunn.
Exocarpus cupressiformis Labill.
Grevillea lanigera A. Cunn. ex R. Br.
Hibbertia obtusifolia DC.

H. stricta (DC.) F. Muell.

Olearia spp.

0. argophylla (Labill.) Benth.
Pomaderris aspera Sieber ex DC.
Xanthorrhoea australis R. Br.

X. minor R. Br.
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White box

Blue gum

Red gum (Blakely's red gum)
Apple box (but but)

Red gum (river red gum)
Mountain swamp gum
Mountain gum (kindlingbark)
Alpine ash (woollybutt)
Broad-leaf peppermint
Long-leaf box (bundy)

Red stringybark

Yellow box

Grey box

Messmate stringybark
Snow gum (white sallee)
Red box

Narrow-leaf peppermint
Candlebark gum

Red ironbark

Black sallee

Manna gum.

Wallaby grasses
Silvertop, wallaby grass
Tussock grass

Spear grasses.

Silver wattle
Blackwood
Golden wattle
Red-stem wattle
Spar-wing wattle
Blanket-leaf
Cypress pine

Common cassinia (dogwood)

Drooping sheoak

Rock fern

Soft tree-fern

Showy parrot-pea

Native cherry (cherry ballart)

Woolly grevillea

Showy guinea-flower

Erect guinea-flower

Daisy-bushes

Musk daisy-bush
Hazel pornaderris
Austral grass-tree
Small grass-tree
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VEGETATION CLASSIFICATION
1. PEPPERMINT-GUM FORESTS (E. radiata-E. dives-E. rubida alliance)

a. Wet peppermint-gum open-forests (E. radiata-E. rubida sub-alliance)
Associations :

. radiata-E. rubida

. radiata

. rubida

. viminalis

. radiata-E. obliqua

. obliqua

. camphora

. radiata-E. bicostata

. bicostata

. dalrympleana

. pauciflora

mmmmmmmimimimm

b. Dry peppermint-gum open-forests (E. dives-E. rubida sub-alliance)
Associations :

. dives-E. rubida

. dives

. rubida

. bicostata

. camphora

. dives-E. rubida-E. radiata

. pauciflora

mmmmmmim

c. Stringybark-peppermint open-forests (E. macrorhyncha-E. dives sub-alliance)
Associations
E. macrorhyncha-E. dives
E. macrorhyncha-E. polyanthemos-E. dives
E. dives-E. goniocalyx

2. BOX-IRONBARK FORESTS (E. polyanthemos-E. sideroxylon alliance)

a. Red box-long-leaf box open-forests (E. Polyanthemos-E. goniocalyx sub-alliance)
Associations
E. polyanthemos-E. macrorhyncha
E. polyanthemos-E. goniocalyx
E. polyanthemos-E, microcarpa-E. albens
E. goniocalyx
E. melliodora

b. Grey box-ironbark open-forests (E. microcaidpa-E. sideroxylon sub-alliance)
Associations

E. microcarpa-E. albens-E. sideroxylon E. macrorhyncha-E. polyanthemos-E. microcarpa-E. albens E.
sideroxylon E. goniocalyx

3. BOX-RED GUM WOODLANDS (E. polyanthemos-E. microcarpa-E. blakelyi alliance)

a. Grey box-redgum woodlands (E. microcarpa-E. blakelyi sub-alliance)
Associations
E. microcarpa-E. blakelyilE. camaldulensis-E. melliodora E. microcarpa E. blakelyilE. camaldulensis E.
microcarpa-E. albens E. goniocalyx-E. microcarpa-E. albens

b. Red box-red gum woodlands (E. polyanthemos-E. blakelyi sub-alliance)
Associations :
E. blakelyi-E. polyanthemos-E. macrorhyncha E. blakelyi-E. goniocalyx E. blakelyi E nolvanthe os



