








RESULTS OF BROADCASTING FLOODED GUM SEED

(a) Photograph taken in August showing a gully area which had been clear-felled and
burnt in the previous January and then broadcast soWn at the rate of tlb./acre



(b) Picture shows an area similarly treated. nineteen months after sowing
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INVESTIGATIONS INTO THE SOWING OF
FLOODED GUM

(Eucalyptus grandis (Hill) Maiden)

1. SUMMARY
Experiments were initiated to study three aspects of the present routine

regeneration of gullies on the North Coast of N.S.W. by the broadcast
sowing of Flooded Gum, Eucalyptus grandis (Hill) Maiden. .

BROADCAST SOWING RATES
Replicated plots were sown 'with 0.6, 0.8, and 1.0 lbs. of seed/acre

respectively, the latter being the routine rate at the time of sowing.
Sampling by milliacre olots 10 months after sowing indicated that by
increasing the sowing rat~ from 0.6Ibs. to 1.0 lbs. per acre only a 3 per cent.
increase in adequately stocked plots was obtained (namely 94 per cent. to
97 per cent.) Sowing rates as low as 2 ozs. per acre have given satis­
factory results in other experiments.

An analysis of the seed bed types of the milliacre plots indicated that
the best sites were where the surface soil was loose and crumbly, all debris
was burnt and weed competition was ·not serious. Poorest germination
occurred on sites which were waterlogged, unburnt, dry and or stony.
The most serious competing weeds were vines and creeping herbs. A
schedule of recommended sowing rates was drawn up which took into
account slope,. effectiveness of the burning, soil texture, expected weed
growth and soil moisture. These rates vary from 2 ozs. to 2 lbs. per acre.

EFFECT OF SEED TREE TYPE UPON SEEDLING GROWTH
The seed from trees of varying crown dominance, crown size and stem

form was tested both in the laboratory and in the field for germinative
capacity and vigour. The dominant large crowned tree of goo'd form
produced 85 ozs. of seed in comparison to only 29 ozs. from the small
crowned co-dominant tree. The germinative capacities in the laboratory
were 378,000 and 196,000 seeds per lb. while in the field only 4 per cent.
of the viable seeds of the poorer seed tree and 8.0 per cent. of that of the
better seed tree were alive 7 weeks after sowing. Hence the .good seed
tree would yield sufficient seed to sow 22.8 acres w.hile the poor tree would
be sufficient for only 3 acres.

Seed trees should therefore be selected with great car~ as to crown 'size
and dominance.

METHODS OF SOWING
Areas were broadcast sown at the rate of 1 lb.-seed/acre, sown in lines

8ft. apart at the rate of lIb. seed/acre and spot sown at a spacing of8ft. x 8
ft. at 2 ozs. seed/acre. The line and spot sowings were effective where
sufficient gravel was lying on the surface to prevent the washing away of
the seed. Various seed bed preparations such as raking the spots. to be
sown either before or after or both before and after sowing were of no
value owing to the washing of the spots by heavy rain. Spot sowing was
therefore not practicable as such, but could be an inexpensive method of
obtaining a regular low rate of sowing. The use of large salt shakers
calibrated to give sufficient. seed for each spot with one shake is
recommended. . The cost ofspot sowing should not exceed that ofbroadcast
sowing as less seed is required and it does not h~ve to be mixed with sand.



2. INTRODUCTION. .
A. NOMENCLATURE

Eucalyptus grandis (Hill) Maiden is commonly known as Flooded Gum
on the North Coast of N.S.Wo' although the timber is designated as Rose
Gum by the Standards Association of Australia (Australia Standard
Specification 0.2-1940). In this publication the local common name of
Flooded Gum will be used. .

B. DISTINGUISHING FEATURES OF BLUE GUM (EUCALYPTUS SALIGNA) AND

FLOODED GUM (EUCALYPTUS GRANDIS)

As Flooded Gum was at one time regarded merely as a variety of Blue
Gum Eucalyptus saHgna var pallidivalvis Baker and Smith, confusion
sometimes occurs both in Australia and overseas as to how to dis­
tinguish these two species at various stages in their development. The chief
differences may be summarised as follows.

SeedHngs.
1. The petiole of the cotyledon in Flooded Gum is only shortly

tapering whereas in Blue'Gum it is long tapering from the cotyledon.

2. The first pair of leaves in Flooded Gum are oblong-lanceolate, in
Blue Gum they are linear.

3. Once over 4 inches in height the apical 6-12 inches of the stem are
red and shiny in Flooded Gum, whereas in Blue Gum they are
covered with a whitish bloom and are dilU.

. .4. After about 8 months. from sowing, Blue Gum produces a pair of
knobby lignotubers immediately beneath the cotyledons :whereas
Flooded Gum never has lignotubers. ' "

5. The first alternative leaves in Flooded Gun'!. are 2-2t times longer
than broad, whereas in Blue Gum they are 3-3.7 times longer.

6. The underside of the leaves of Flooded Gum are pale green, whereas
in Blue Gum they are glaucous.· .

Saplings
Features 3 and 4 above still apply and are the most useful criteria at this

stage. The leaves of Flooded Gum are still somewl;1at broader and a
darker green than those of Blue Gum.

Mature Trees
1. Although varying somewhat in height, the rough stocking of bark

of Flooded Gum extends up the trunk for a greater distance than
in the case of Blue Gum. For a tree of 28· inches d.b.h. these
heights would be in the order'of 6 feet and 3 feet respectively:

2. The smooth portion of the trunk is a uniform powdery bluish whit<;
in Flooded Gum, while in Blue Gum it is more bluish wi.1;h flak~l>

; .. of dark~r·blue-grey.. .

:3J-"The: mature leaves of Flooded Gum are dark green and broader
, . . (5i-6t times as long· 'as broad), while· in ':Blue Gum they- are grey"
:. . . . . 'green and 6i-7· times 1onger"-than bt<>ad.: "This' gives the Jcrown
~ ; :; 'of the latter 'a~lighter colour and·less deJi~e appearance.· :;;·1· .' ..:
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Basal bark characteristics of coastal Blue Gum on the extreme left and
Flooded Gum in the centre. (Wild Cattle Creek State Forest)

Fruits

1. In Flooded Gum they are pyriform and slightly contracted at the
orifice, while in Blue Gum their shape is campanulate-truncate
without any contraction at the orifice.

2. Of great diagnostic value are the valves which in Flooded Gum
are broad and incurved but in Blue Gum are narrow and either
erect or curved outwardly.
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C. NATURAL RANGE AND CLIMATIC DATA

This species occurs most commonly in north-eastern New South Wales
and south-eastern Queensland, but is found as far south as Newcastle and
as far north as the Atherton Tableland in Queensland. In N.S.W. the
principal areas are Bulahdelah, Taree-Wauchope, Macksville-Woolgoolga
and Mullumbimby-Murwillumbah. These localities are all relatively
close to the coast and at low elevations. It is unusual to find Flooded
Gum above an elevation of 1,000 feet in N.S.W., although there are isolated
patches on the Eastern Dorrigo Plateau at elevations of up to 2,300 feet.

In N.S.W. the rainfall is from 40-100 inches per annum with a pro­
nounced summer rainfall in January-April and a dry period from August­
October when the mean monthly rainfall may be as low as 3 inches. As an
indication of the climatic conditions favourable to its growth, climatic
data is given in Table 1 for Taree, Coff's Harbour and Whian Whian near
Mullumbimby representing the southern, central and northern areas of
the state.

TABLE 1
CLIMATIC DATA FOR TYPICAL FLOODED GUM REGIONS

I
Mean January Temperature

LowestMean July
Altitude I T~,::p

I
Max. Min. I Max. I Min.

Record

feet.

ITaree .. ·. 30 83.9 62.0 64.5 42.7 25.0
Coff's Harbour · . 16 80.3 65.0 65.7

I
44.1 28.0

Whian Whian .. ·. 1,200 78.8 62.5 63.8 45.3 35.0*

FROST AND RAINFALL

Average No. of I Mean Annual IMean No. of Wet
Frosts per Year Rainfall Days per Year

Taree

Coff's Harbour
Whian Whian

0.8

8.3
15.4

57.0
(Manning R. S.F.)

63.4
97.5

100

108.6
148.6

The distribution of the rainfall throughout the year can best be studied
by referring to the mean monthly rainfall figures for Coff's Harbour in
Table 2.

TABLE 2
MEAN MONTHLY RAINFALL FOR COFF'S HARBOUR IN POINTS FOR THE PERIOD 1917-1956

January 700 July 398
February 894 August 273
March 913 September 276
April 717 October 358
May 540 November 418
June 514 December 573

* In view of the number of frosts recorded, this lowest temperature would
appear incorrect. In actual fact, the frosts reported were probably observed in
the gully about 5 chains from the screen but at about 30 feet lower elevation.
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However the year 1957' in which,the'experin1.ents-to be 'described were
carried out was particularly dry, as is evidenced by the monthly rainfall
figures in Table 3 for Urunga which is close to the experimental areas 'and
only 18 miles south of Coff's Harbour. ' '

TABLE 3
IN POINTS

MONTHLY RAINFALL FOR URUNGA-1957

January 176 July 351
February 707 August .. 598
March 643 September 6
April 111 October 217
May November 30
June 3 December 466

a3'Q8

The months April to June and September to November were excep­
tionally dry.

D. MANAGEMENT AND SILVICULTURAL REQUIREMENTS

Flooded Gum occurs as a pure stand or with Brush Box (Tristaniia
conferta) and an understorey of sub-tropical rainforest species. Typicaly
it occupies the rich alluvial soils of the moister gullies, while Blackbutt
(Eucalyptus pilularis) is found dominating the higher slopes and ridges.
Hence for management and silvicultural operations this type of forest
is usually divided into Flooded Gum and Blackbutt working Circles.
Sustained yield management of the Flooded Gum Working Circle based
on a rotation of 40 years aiming at a final crop tree of 20" d.b.h. requires
the regeneration of 1/40th of the Flooded Gum type annually. Due to
the heavy undergrowth and marked intolerance to shade exhibited by this
species, advanced growth is generally restricted to scattered clumps; and
recourse is made to a regeneration system based on clear falling. In the
past, three methods of regeneration have been successfully used, namely :-

1. Clear falling with seed trees, the slash being' burnt in January
immediately preceeding the wet season.

2. Clear falling, burning and planting with tubed stock at an espacement
of approximately 8 ft. x 8 ft. in December or January.

3. Clear falling, burning and broadcast sowing with Flooded Gum
seed in January-February at the rate of 1-2 lbs. per acre.

Broadcast sowing is at present used exclusively as it is both less expensive
initially than the planting method and more reliable and regular in
distribution than the seed tree method. The investigations outlined have
been carried out to determine the best technique for obtaining an inexpen­
sive full stocking of vigorous seedlings.

E. IMPORTANCE OF FLOODED GUM AS A TIMBER PRODUCER

The timber of Flooded Gum is lighter (air dry density, about 451bs. per
cubic foot), softer and more fis silethan that of most Eucalypts. It is
therefore suitable for house construction, interior trimmings and fittings.
Small trees are used extensively for fruit cases, while pulping tests have
shown Flooded Gum to be quite suitable for paper manufacture. Its
extremely rapid growth and good form combined with a market for small
size logs removed as early thinnings make the growing of this species
most attractive financially.
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3. INVESTIGATION OF BROADCAST SOWING RATES
A. EXPERIMENTAL PROCEDURE

The routine sowing rate used on Pine Creek and Newry State Forests
in the past has been approximately 1 lb. of Flooded Gum seed per acre.
This was mixed with 8 shovelfuls of damp fine beach sand to give a more
even distribution of the seed when sown and also to increase the range of
each broadcaster as the light seed adheres to the heavier damp sand.
Laboratory germination tests of this seed showed that the above rate is
equivalent to 234,000 ± 33,000 viable seeds per acre. As stockings
ranging from 15,000 to 50,000 trees per acre with a mean top height of
15 feet at age 18 months have resulted from this sowing rate it was obviously
desirable to investigate the possibility of reducing the sowing rate of llb./
acre.

Hence three sowing rates of 1 lb..8 lb. and .6 lb. of seed per acre were
used on 9 plots arranged in a latin square, each plot being .4 acres in area
with a central internal plot of .1 acres (1 chain x 1 chain). The routine
sowing technique was used consisting of each sower throwing the sand
and seed mixture by hand so as to just reach the extremity of the next
workers sowing. The mixture was carried in a canvas or hessian bag
slung over the shoulder.

The area sown on Compt. 42 of Pine Creek S.F. had been previously
logged and clear felled in August-September 1956. On the 15th and
16th January 1957 it was successfully burnt so as to destroy all the heads,
smaller stems and undergrowth. Sowing was carried out onto damp
ground on 4th February 1957 following good rains during the previous
week. Over one inch of rain fell within 24 hours of sowing with some
falls on all of the succeeding 12 days. Germination conditions were
therefore ideal.

These plots were assessed in March 1957 when the seedlings were 7
weeks old and again in December 1957 when 10 months old. The assess­
ment method consisted of a 6.75 per cent. assessment using milliacre plots
(10 links square) situated along lines 40 links apart. The number of
seedlings of all species was recorded for each plot, the type of seed bed
and the height of the 2 tallest Flooded Gum seedlings in the December
assessment only. Six seed bed types were recognised namely:-

(1) Good Sites

These were situated on the more gently sloping valley floor where the
surface soil was loose and crumbly, all debris reduced to ash and weed
competition absent or sparse.

(2) Light Wandering Jew Sites

Such areas were identical with the good sites just discussed except that
the Wandering Jew (Commelina cyanea) was common but did not completely
cover the surface. This fleshy scandent herb can suppress seedlings 'by
its creeping habit and rapid growth.

(3) Heavy Wandering Jew Sites

Here'the Wandering Jew formed a dense mat up to 18 inches deep
Which smothered seedlings and even logs. The winter frosts checked or
killed this pest, but it still lay on ,top of the seedlings preventing their
growth. Trampling by cattle who eat this herb during the lean winter
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Flooded Gum Seedling aged 4 months on a good site with sporadic weeds,
chiefly Gin's Whiskers (Solanum armatum). Lower Bucca State Forest

months completed the destruction of most Flooded Gum seedlings on this
type of site. Although Wandering Jew was a serious pest on Pine Creek
S.F., it has rarely been troublesome on Newry S.F. to the south.

(4) Dry and/or Stony Sites
These occured on the steeper slopes particularly where the aspect was

either north or west. On these areas Ironbark (Eucalyptus decepta*)
and Turpentine (Syncarpia glomulifera formerly S. laurifolia) seedlings
were more abundant if seed trees were present.

(5) Occasionally Waterlogged Sites
On such areas the ungerminated seed floated on the

temporary pools and accumulated around the margin.
sections were therefore poorly stocked.

(6) Unburnt Sites
Where there had been no fire, the soil was usually covered to some

extent by leaves, twigs and other debris; and was not friable. This was
the poorest site for germination as not only was the role of fire to remove
the layer of litter, grass and herbs which hindered the seed from reaching
the mineral soil, but also to render the top-soil more friable. This latter
condition was most beneficial as it enabled increased moisture retention
to occur as well as facilitate root penetration by the seedlings. The added
ash and charcoal following burning also assisted in moisture conservation
in addition to supplying various mineral elements.

* Eucalyptus decepta Blake1y in this locality was many years erroneously
known as Eucalyptus paniculata Smith.



B. RESULTS AND DISCUSSION

(1) Sowing rate and its effect on Stocking and Height Growth
The mean stockings in April and December 1957 for Flooded Gum on

all sites for the three sowing rates tested were ;-

Seedlings per Acre

I

.6 lb. acre

.8Ib./acre
1.0lb'/acre

April 1957

12,000
13,000
14,900

I December 1957

6,200
6,600
7,000

I
Percentage Deaths
April-December

1957

48.3
49.2
53.0

The fact that a slightly higher percentage of deaths has occurred with the
heavier sowing rates during the drought peri'-d from April to November
has reduced the difference in stocking between the .6 lb. and 1 lb./acre
sowings from 2,900 seedlings per acre in April to 800 trees in December
1957. In other words, by almost doubling the sowing rate, only a 13
per cent. increase in stocking is produced at age 10 months. This small
increase could be the result of severe overcrowding on the discontinuous
small areas of good seed bed conditions. Whilst carrying out these assess­
ments, it was most noticeable that the germination pattern even on the
best sites was irregular; and that seedlings occurred in well defined groups
where growing conditions were favourable, separated by poorer areas of
several feet which were devoid of regeneration. The effect of this pattern
upon the various rates of sowing is that even a heavy rate will not reduce
the spacing between groups, but merely aggravate the overcrowding on
the more fav'\urable spots. As previously mentioned, this species is
markedly intolerant of shade; and when overcrowded will produce small
round shallow crowns which lead t -lower diameter increments. Experim­
ents relating to the thinning of Flooded Gum are showing that in addition
to height growth being depressed by close spacing, diameter growth is
depressed considerably on all trees until dominance is established.

TABLE 4
PERCENTAGE NUMBER OF PLOTS BY FREQUENCY CLAsSES FOR VARIOUS SOWING RATES

Sowing Rate per Acre
Number of Seedlings Per Milliacre Plot .6 lb.

.8 lb. 1.0 lb.

0 6 4 3
1 12 8 3
2 12 10 6
3 9 8 15
4 12 10 18
5 6 8 6
6 6 18 9
7 9 10 3
8 6 6
9 3 4 12

10 3 3
11-15 15 10 15
16-20 2
21-25 3 2 3



15

To test the regularity of distribution, the 116 milliacre plots not falling
within the" good" and" light Wandering Jew" seed bed types which
were adequately stocked with at least 1 seedling per milliacre plot were
listed according to their frequency of seedlings in December 1957 as in
Table 4.

Whereas an increase in sowing rate from .6 to 1.0 lb. of seed per acre
produced a stocking increase of 13 per cent., only a 3 per cent. increase in
:adequately stocked plots was obtained. A fully stocked plot should
contain at least one seedling at age 10 months; but to avoid overstocking
:and subsequent expensive thinnings, the milliacre stocking should be as
near to one as possible. By reference to Table 4 above it is evident that
the sowing rate of .6 Ibs./acre gives 24 per cent. of the plots with from
1,000-3,000 trees/acre while the 1.0 Ibs./acre rate gives only 9 per cent.
·of the area with the required stocking.

Additional information for an even lower sowing rate is available from
Newry S.F., where an area of 2 acres sown at the rate of 2 ozs. of seed
per acre had a mean stocking of 7,783 stems/acre at age 10 months. An
.adjoining area sown with lIb. of seed/acre gave a stocking of 21,900 trees
per acre or an increase of only 180 per cent. from an 800 per cent. increase
:in sowing rate. The apparent anomaly of the 2 ozs./acre rate on Newry
S.F. producing the same stocking as the 1.0 Ib./acre on Pine Creek S.F.
is due to the better site quality of the former brought about by fewer weeds
.and broader gently sloping gullies.

Top height growth (i.e. mean height of the 2 tallest seedlings per
milliacre plot) within the sowing rate range of .6 to 1.0 Ib./acre was largely
unaffected by the rate used and showed a mean of 2.7 feet in December
1957. On Newry S.F., a mean top height of 4.6 feet was recorded for
sowings at 1 Ib./acre and 5.0 feet for 2 ozs./acre. The high stocking on
the more heavily sown plots has possibly caused the smaller height growth.

(2) Sowing Rate' and Its Effect an Stocking of Various Seed Bed Types
The mortality percentage figures given in Table 5 for the" Good Sites"

and " Light Wandering Jew" seed bed types show a decrease in deaths
with decreased sowing rate, while for the" Heavy Wandering Jew" and
" Dry and/or Stony" types the reverse trend is evident.

TABLE 5

STOCKING AND MORTALITY FOR VARIOUS SEED BED TYPES AND SOWING
RATES AT AGE 10 MONTHS

Stocking/acre I Percentage Mortality
during previous S months

Seed Bed Type

I
.6Ib./ .Slb./ 1.0 lb./ .6Ib./ .Slb./ 1.0 lb.j
acre acre acre acre acre acre

Good Site .. .. 9,200 14,SOO S,600 41 44 63
Light Wandering Jew ., 5,SOO 6,400 4,700 36 42 62
Heavy Wandering Jew .. 3,300 4,SOO 7,500 47 31 4
Dry and / or stony .. 2,SOO 4,000 5,200 50 41 7
Occasionally ,Waterlogged 1,000 5,000 700 Nil 17 90
Unburnt " .. .. Nil .... Nil 100 .... 100

Mean " .. .. I' 6,200 6,600~ 4S I 49 53
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The former trend should require no further explanation; but the possible
reasons causing an increase in mortality with a decrease in the sowing rate
for the latter two seed bed types mentioned may not be so obvIous. In
the case of the, "Heavy Wandering Jew" type the heavy sowing rates
enabled the seedlings to virtually capture the site before the Wandering
Jew became established. On the " Dry and/or Stony" sites the effect of
the heavier sowing rates could be to reduce the desiccation by the sun of
the central seedlings in each clump. Severe overcrowding as was found
on the better seed bed types does not of Course occur here, while the
slower growth on this poorer site quality reduces the demand on the
available soil moisture and nutrients. In other words, under the conditions
encountered on Pine Creek S.F., the better sites should be sown lightly
and the poorer sites more heavily in order to ensure a constant stocking
of trees over the entire area. This conclusion is of course in complete
agreement with what might be expected; but the figures in Table 5 give
some indication of the extent of the recommended reductions or increases
in sowing rates.

The optimum sowing rate of a particular area depends entirely on the
expected tree per cent. (i.e. the percentage of viable seeds surviving as
saplings 12 months after 'sowing) for each seed bed type; but this figure
can only be deduced from experience in similar areas.

(3) Recommended Rates of Sowing

On the best two site types a reduction of the sowing rate from 1 lb. to
.6 Ib./acre actually produced a higher stocking at age 10 months. A
sowing rate of approximately 2 ozs./acre (as tried on Newry S.F.) was
found to be more than adequate with approximately 8,000 trees/acre at
age 10 months. Ho.wever, on the more weedy and the drier sites a
reduction in the sowing rate from 1.0 lb. to .6 Ib./acre caused a decrease
in-stocking of approximately 50 per cent. Therefore a sowing rate of not
less than 6 02S. per acre should be used on these siJ;es. This recommen­
dation for Compt. 42 on Pine, Creek S.F. may not necessarily be suitable
for other compartments on the same forest however.

For the Pine Creek S.F. -experimental area under discussion, a tree
per cent. of 2.0 was found for th~ dryer an~ very weedy sites and approxi­
mately 7.0 for the better gully areas.

As a guide to the correct sowing rate to be used, the pounds of seed

per acre is appro~matel~ equalto Tre~ %. Table 6 contains the tree per

cents. and the derived sowing rates recommended for the various sites
under average weather conditions. The former figures are based upon
the results of 400 milliacre assessment plots laid out on Pine Creek and
Newry S.F's.

Past practise has been'to sow heavier than necessary so that understocking
cannot occur even under the most adverse conditions; but this has invariably
resulted in very dense 'stands of regeneration which cannot be thinned
except at prohibitive costs. Hence -overstocking is as serious as under­
stocking.

It is of course clearly impracticable to use different sowing rates for
each of the 10 site types listed above, but some modification can easily be
devised so that only 2 or 3 different rates are used to produce the requisite
stocking over mo~t of the area. The rates used can best be calculated by
the local Forester after a thorough inspection of the various site types
present and their importance.
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TABLE 6

RECOMMENDED SOWING RATES UNDER AVERAGE WEATHER CONDITIONS

Site Description
Sowing rate
in ozs. per

Acre

Gentle Slopes or well drained Gully Floor
Clean Burn

Soil crumbly
Heavy weed crop not expected ..
Heavy wet;d crop expected ..

Soil compacted or with matted roots
Unburnt ..

Periodically waterlogged Gully Floor
Moderate to Steep Slopes

Clean burn
Soil crumbly

Dry slopes
Moist slopes

Soil compacted or with matted roots
Dry slopes ..
Moist slopes

Unburnt ..

9 2
2.5 6.5
2.0 8
0.5 32
1 16

3 5
8 2

1 16
2 8
0.5 32

(4) Effect of Various Weed Species Upon the Stocking of Seedlings
The provision in Table 6 for a higher sowing rate where a heavy weed

crop is anticipated requires some explanation of the suppressive abilities
of the commoner weeds found in cleared and burnt Flooded Gum gullies.

The worst weeds are the climbing vines and creeping herbs such as :­
Soldier Vine. (Kennedya rubicunda). A robust climber inhabiting

the drier slopes. It will completely smother trees up to 10 feet high
or at least seriously affect their form.

Wandering Jew. (Commelina cyanea). A sprawling quick growing
fleshy herb which is only of importance during the first 6 months
after sowing. It prefers the moist gully floors where the vegetation
was previously rainforest.

Significant losses in the first 10 months can also be caused by the following
shrubs :-

Hibiscus (Hibiscus splendens and H. heterophyllus).
Bush Kurrajong (Commersonia echinata).

These large-leaved quick growing shrubs are generally localised in
small patches and are therefore not as serious as the vines already mentioned.

A large number of shrubs are commonly associated with the Flooded
Gum seedlings over the first winter; but are rapidly suppressed by the
latter in the spring. Usually they are not detrimental to any great extent;
and need not be regarded as a heavy weed crop when calculating the correct
sowing rate. The most common of these weeds are :-

Inkweed (Phytolacca octandra). This weed is rather sparsely
foliaged during the winter; and therefore does not suppress the
Flooded Gum seedlings unduly. However, in the Richmond and
Tweed River areas in the far north of N.S.W. where the winters are
milder and frosts less severe, Inkweed grows more luxuriantly and
can cause suppression.
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Tobacco Bush (Solanum auriculatum)~ This shrub is not very
spreading in habit and therefore suppresses only a small area.

Gins Whiskers (Solanum armatum). A low spreading spiny bush
which loses many of its leaves in winter.

Kangaroo Apple (Solanum laciniatum). In growth habit this shrub
is similar to the Inkweed. Both the Kangaroo Apple and the Tobacco
Bush are eaten by cattle during the dry winter and spring, so that
losses due to trampling generally occur.

Two-veined Hickory Wattle (Acacia binervata) and the Black Wattles
(Acacia irrorata and Acacia oshanesii). The wattles may keep pace
with the Flooded Gum for 3 or 4 years; but if the sowing is done
immediately after the burning of the plantation area little suppression
should result.

Hop Bush (Dodonea triquetra). This common erect shrub may
become very dense on the drier sites; but generally develops with
the Flooded Gum for the first 1 or 2 years only.

It is obvious that the best control of these shrubby weeds is to sow the
Flooded Gum seed immediately after the burn so that it may grow up with
the weeds and not under or between them. This aspect is now under
consideration for future research work.

4. INVESTIGATIONS INTO THE EFFECT OF SEED TREE
TYPE UPON SEEDLING GROWTH

A. EXPERIMENTAL PROCEDURE

Three plots each 2 chains square were sown on both Pine Creek and
Newry S.F's. under similar ideal conditions to those pertaining for the
Tate of sowing experiment. Newry S.F. is similar to Pine Creek S.F. in
its forest types, soil and climate being situated 7 miles south of the latter.
Daily temperature and rainfall figures for the week before and the 2 weeks
after sowing will be found in Appendix lI.

For these sowings, seed was obtained from two trees in each of the
following dominance and crown classes :- '

1. Dominant-crown healthy-form good.
2. Co-dominant-crown average-form fair with some defects.
3. Co-dominant-crown poor-form poor with bad defects.

Details of the 6 selected trees ,are given below :-

Location of Sowing

Details of parent trees

1. Dominant-crown healthy-form
good.

Centre girth of Qutt log
Log length
Merch. Volume
Total Height ..

Pine Creek S.F.

Tree No. 5

5 ft. 3 in.
59 ft.
1,219 s. ft. H.
129 ft.
Very healthy
crown and good
bole except for
several bumps.

Newry S.F.

Tree No. 13

4 ft. 7 in.
73 ft.
1,150 s. ft. H.

Very healthy
crown and good
bole except for
2 dryspikes.
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Details of selected 'trees-continued.

Location of Sowing
Details of parent trees

Pine Creek s.F.1 Newry S.P.

4 ft. 10 in and
14ft. 1 in.

51 ft. and 64 ft.
894 and 800

s. ft. H.
127 ft. and 106 ft.
Poor crowns and
poor sweeping
boles.
32 and 41 ozs.

Weight of seed collected
2. Co-dominant-crown average-form

fair
Centre girth of butt log
Log length " ..
Merch. Volume .

Weight of Seed Collected
3. Co-dominant-crown poor-form

poor
Centre girth of butt log

Log length
Merch. Volume

Total height

Weight of seed collected

1050zs.
Tree No. 20

4 ft. 6 in.
79 ft.
900 s. ft. H.
Moderately heal­
thy crown and
good bole.

42ozs.
Tree No. 2

3 ft. 10 in.

78 ft.
683 s. ft. H.

120ft.
Poor crown and
a poor bole with
bends.
l30zs...

650zs.
Tree No. 8

5 ft. 4 in.
50 ft.
1,066 s. ft. H.
Healthy crown
with large limbs
and a fair bole
with. several
spikes.
430zs.
Trees 3 and 4

As the purpose of this exper~ment was to study, the cor~elation, ~ .any,
between the vigour and form ofthe parent seed tree with that ofthe progeny,
it, was desireable for each plot to be of a similar stocking. This was
attempted by using the laboratory germination figures as a guide to the
required sowing rate to be used in order that the routine sowing rate of
approximately 250,000 viable seeds per acre might be obtained. (i.e. lIb.
of seed of average germinative capacity per acre). See Table 7 (page 20).

B. RESULTS AND DISCUSSION

(1) Effect of Seed Tree Type on Laboratory and Field Germinative Capacities.
Laboratory germination tests were carried out on 10 samples each of

0.2 grams of each selected tree using moist blotting paper under normal
room conditions. The field germination figures were derived from a
6.75 per cent. milliacre assessment conducted 7 weeks after sowing.

Before discussing these results, it should be pointed out that although
the three plots on Pine Creek could be laid out in a compact block, those
on Newry S.F. had to be scattered to avoid contamination by seed from
the standing seed trees. As a result the plots of Tree No. 8 and Tree
Nos. 3 and 4 on the latter forest are located on rather dry and moist sites
respectively. Hence their field germination figures appear inconsistent
with the laboratory germination trends.
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TABLE 7

FIELD AND LABORATORY GERMINATION DATA FOR SEED FROM VARIOUS

TYPES OF SEED TREE

Laboratory ISOMng I Field GerminationGermination Rate

I Per cent. Percent.
Viable ofDom- Used in Germinated of Dom-

Seed Tree Class Seeds/lb. inant ozs.j Seeds/lb. inant
Tree acre Tree

Germ'n I Germ'n
I

Pine Creek S. F. Sowings-
1. Dominant

Tree No. 5 .. 322,000 100 12.4 25,640 100
± 27,141

2. Co-dominant-Crown
Tree No. 20 .. 364,000 113 11.0 32,480 126

± 14,240
3. Co - dominant - Crown

poor
Tree No. 2 .. 216,000 67 18.5 8,700 34

± 20,100

Newry S. F. Sowings-
1. Dominant ., ..

Tree No. 13 .. 434,000 100 9.2 41,560 100
± 25,484

2. Co - dominant - Crown
fair

Tree No. 8 .. 238,000 55 16.8 17,190 41
± 26,245 (Dry Site)

3. Co - dominant - Crown
poor

Trees Nos. 3 and 4 176,000 41 22.7 39,740 96
± 10,185 (Moist Site)

I

Of great practical importance is the relatively small weight of the un­
purified seed collected from the poor crowned tree class, namely 29 02S.

per tree in comparison with 85 02S. from the dominant tree class. As the
cost of felling the trees in either class is approximately the same, the felling
cost per lb. of seed collected from the poor crowned trees, is three times
that for the dominant trees. This fact alone indicates the importance of
selecting good trees for seed collection purposes. '

The germinative capacity in the laboratory for the seed of each tree was
obtained by accurately weighing 10 samples of 0.2 gms. of seed and chaff
and germinating on trays between moistened blotting paper for a period
of 25 days. Reference to the laboratory germinative capacities in Table 7
shows that whereas one pound of seed from the two dominant trees'
contained an average of 378,000 viable seeds, that from the intermediate
crown class yield 301,000 seeds while the poor crowned trees had only
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196.000 seeds. It is therefore of interest to calculate the acreage which
could be sown at the rate of 60.000 viable seeds/acre (i.e. approximately
4 ozs./acre of average quality seed) with the seed collected from each seed
tree class :-

Co-dominant Co-dominantDominant Crown
Moderate Crown Poor

Mean No. of Viable Seeds/lb. .. .. 378,000 301,000 196,000
Mean Weight of Seed/Tree .. .. 5.31 lbs. 2.66Ibs. 1.801bs.
Mean No. of Viable Seeds/Tree .. 2,007,000 801,000 353,000
Acreage Sown/Tree .. . . .. 33.4 13.3 5.9

The superior value of the dominant tree as a source of seed is therefore
obvious.

The relative vigour of the viable seeds of each parent tree class when
sown in the field can be gauged from the following data for the more
compact plots on Pine Creek S.F.

Percentage of Viable Seeds germinating in the Field 7 weeks after sowing­
Pine Creek S.F.-

Co-dominant parent Co-dominant parent
8.9% Crown fair 40% Crown poor.

It therefore appears that the rate of sowing should be doubled when
using seed from the poor class of seed tree. Consequently the poor tree
will only produce sufficient seed for 3 acres of sowing in contrast to 22.8
acres by the good dominant tree.
(2) Effect of Seed Tree Type upon Tree Per cent.

The detailed measurements of the stockings of all species and the heights
of the tallest 2 Flooded Gums per milliacre plot is given in Appendix Ill.

The following summary shows that the percentage of deaths for Pine
Creek S.F. over the period from 2 months to 10 months is actually less
with the seed from the poorer trees than from that of the dominant parent
trees.

Stocking/Acre

Parent Tree Type Age 2 Age 10
months months
Flooded Flooded

Gum Gum

Per cent. Mean
Mortality Tree
of Flooded Per cent. Top

Total Gum Height

feet.
Dominant .. .. 20,000 10,300 12,400 48.5 4.1 3.1
Co·dominant·Crownfair 24,000 15,400 16,700 35.9 6.2 2.7
Co - dominant - Crown

poor .. .. .. 10,100 6,000 11,700 40.6 2.4 2.1

The heavy rate of sowing equivalent to 1 lb. of seed per acre has no
doubt been responsible for the heavier mortality in the better parent tree
type plots which because of their greater inherited vigour were more
heavily stocked at age 7 weeks. However. the mortality of the poorer
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Line sown Flooded Gum at Age 17 months. Newry State Forest

type is only 36 per cent. on the Newry S.F. plot in spite of a final stocking­
of 25,500 trees per acre. It must therefore be assumed that the initially­
lower average vigour of the seedlings from the poor type of parent tree­
results in an early natural thinning of the weaklings, resulting in a stand
at age 2 months capable of withstanding the dry conditions and weed.
competition at least as well as those seedlings from the better class of seed
tree. Height growth over the first 10 months as shown above by the mean
top heights is greatest for the seedlings of the dominant trees indicating;
their greater vigour than the progeny of the poorer type of tree.
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5. INVESTIGATIONS INTO METHODS OF SOWING
In an attempt to develop a sowing method which would ensure some

degree of adequate initial espacement thus reducing the cost of later
thinnings and of seed used, experiments were conducted using line sowing
;and spot sowing methods.

A. EXPERIMENTAL PROCEDURE

Two comparable areas of 4 chains x 5 chains each were selected on
Newry S.F. and sown as follows :-

(l) Line Sowing 1yf.ethod
Pure seed was sown at the rate of 160 viable seeds per lineal yard along

lines spaced 8 feet apart. For the particular batch of seed used it was
,calculated that :;I thimbleful of seed was sufficient for 9.4 feet cif line. This
:rate was equivalent to 1 lb. of seed per acre or the routine broadcast sowing
rate in use at that time.

(2) Spot Sowing Method
At 8 feet intervals along lines spaced 8 feet apart a small quantity of seed

was sown within a circle of approximately 1 foot diameter. Assuming a
tree per cent. of approximately 2 per cent. for the seed used on this partic­
ular site the sowing of 50 viable seeds per spot should yield a single good
stem in 12 months time. In practice, a thimbleful of a mixture of 1 part
,ofseed to 11 parts ofdamp sand was sown in each spot, this being equivalent
to 42 viable seeds. The quantity of seed used per acre was approximately
202S. Forty-one rows were sown in this manner each being 4 chains in
length and 8 feet apart. Four different types of seed bed preparation
were tried, namely:-

(1) Spots rak;ed before and after sowing.
(2) Spots raked before sowing only.
(3) Spots raked after sowing only.
(4) Spots not raked.

These treatments were randomly assigned to each row.

B. RESULTS AND DISCUSSION

(1) Line Sowing Method
Seven weeks after sowing the seedlings along all lines were enumerated

and recorded for each 10 links of line. Even at this early age the lines
Qf seedlings were quite marked. The following stockip.gs at age 7 weeks
for the various seed bed types were:-

Good Site
Dry or Deep Gravel
Hill Wash
Unburnt ..
Creek Bed.'.

Mean

Seed Bed Type

..\

Average No. of
Seedlings per

10 links of line

16
1.4
1.0
0.7

9.3
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Hence an initial stocking of 9,300 plants per acre was obtained by line
sowing at the rate of lIb. of seed per acre. The type of seed bed preferred
was once again found to be that where the soil was bare of litter and
composed ofloose soil or loose soil and gravel. Much of the experimental
area was covered by loose quartzy gravel about 1 inch in diameter and up
to 6 inches thick mixed with loose soil. Where the thickness of gravel
was not excessive the seedlings grew well. This gravel layer was largely
responsible for preventing any widespread transportation of the seed by
the run off immediately after sowing.

, In December 1957, 10 months after sowing, 5 of the original 33 lines
were enumerated and the heights of the 4 tallest trees in each line measured
as shown in table 8.

TABLE 8

HEIGHTS AND STOCKING OF FLOODED GUM SEEDLINGS PER ACRE, LINE

SOWING EXPERIMENT NEWRY S.F.

1
Number of Seedlings per Acre Mean Height of 320

Line No.

I
Tallest trees per Acre

7 Weeks After 10 Months Mter 10 Months Mter

Sowing Sowing Sowing

1 .. .. 12,089 5,247 2.8
9 .. .. 12,900 2,653 4.3

13 .. .. '10,000 1,690 3.6
21 .. .. 11,100 3,856 5.2
25 .. .. 15,318 4,176 6.2

Mean .. 12,281
I

3,524 4.4

Small changes in site quality have caused the mean top heights to vary
from row to row.

Provided the nature of the seed bed prevents the transportation of the
seed by run off, this line sowing method can provide an adequate spacing
of the seedlings in one direction at least. Furthermore, it should give
better control of sowings at lower rates than could be obtained by broad­
casting; and if an early non-commercial thinning be deemed necessary,
the lines could be so treated at a lower cost than in the case of thinning a
uniformly dense stand.

(2) Spot Sowing Method
Seven weeks after sowing three of the spot sown rows in each of the four

treatments were selected at random, the regeneration enumerated for each
spot and the seed bed type not~d. Altp.ough. the 'site of the experiment
adjoined that of the line sowing experiment, it was on less gravelly ground
where considerable dispersal by washing of the spots of seeds took place.
Hence the figures in Table 9 do 'not indicate the actual stocking on the
whole area, but merely the germination of the remaining seeds on each
spot. In actual fact, the washing produced a very good uniform stocking
of large vigorous seedlings.
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TABLE 9

AVERAGE NUMBER OF SEEDLINGS PER SOWN SPOT AT 7 WEEKS AFTER SOWING-
. NEWRY S.F.

e

Seed Bed Preparation

Seed Bed Type IRak d Beforel Raked' Befor
Not Raked IRaked After e. and After

Sowing Sovnng Sowing
I

Good Site .. .. 5.4 5.8 4.6 5.4
Hill Wash .. .. 0.4 0.1 0.8 0.2
Fibrous Roots .. .. .... . ... o ••• 2.0
l1nburnt-grassy .. .. 0.5 nil .... 0.5
Waterlogged .. .. . ... nil .... ....
Mean .. .. .. 4.0 3.9 3.2 3.6

The results of the seed bed treatments tried were analysed and found
not significant. Therefore these treatments have not retarded the removal
of the seed; and as can be seen in Table 9, have not influenced the field
germination on each of the seed bed types. Hence raking of the spots is
not warranted.

If the spots alone represented the entire germination on the area, then
an average stocking at age 7 weeks of 2,500 seedlings per acre would have
been obtained from a sowing rate of approximately 2 ozs. of seed per acre.

In Appendix IV is a diagrammatic representation of the top heights
(tallest 32 trees/acre) and stockings of this 2 acre experiment at age 10
months. It will be noticed that there is IJ,O apparent correlation between
slope, stocking and top height at this age.

As stockings ranging from 4,900 to 16,640 trees per acre at age 10 mO,nths
did not affect the top height growth, it can be assumed that root competition
was not a limiting factor. As all trees still bore leaves on the lowermost
limbs, crown competition was also not limiting growth. This was the
position in early summer; but later measurements after the hot wet summer
and autumn revealed a rapid onset of suppression of even the larger stems
on those areas where the stocking still exceeded 6,000 stems per acre.
Although the effect of initial stockings upon future growth rates is beyond
the scope of this series of experiments, the former is one of the principal
reasons for these sowing investigations.

A comparison of top heights for routine broadcasting, line sowing and
spot sowing may be of interest.

, ,

Stems/acre at Age Top Height in. Method of Sowing 10 months Feet at age 10
months

Broadcast Sowing at 11b./acre .. .. 26,500 4.6
Line Sowing at 11b./acre .. .. 8,868 (excluding 4.4

swampy areas).
Spot Sowing at 2 ozs./acre .. .. 7,783 5.0
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As portion of the line sowing experiment was on a rather dry steep slope,.
the lower height was anticipated. There is however very little difference
in 'height growth in comparison' with, the' ° great extremes in' 'stockings;
but as already mentioned once'the closure of canopy occurs suppression
is soon evident.

Conclusions to be drawn from this experiment are that spot sowing or
such small -seed during a period when heavy rains can be expected will
invariably result in a considerable washing of the seed to produce broad­
cast Sown conditions. However this method affords a sure means of
obtaining a uniform sowing at low rates of application as pure unmixed
seed,can be used. Broadcast sowing at low rates suffers the disadvantages,
of either requiring large and heavy quantities of damp sand to be mixed
with the seed, or' alternatively of irregular broadcasting' when a smaller
proportion of sand is used. Semi-routine spot sowings 'using salt shakers
to deliver the reqUisite quantity of seed per spot have been tried; but due
to a delayed wet season the results were not as gooa·as expectea·because of
the overstorey of weeds and the short initial growing period. However
this situation applied to the broadcast sowing method also; and is noto,an,
argument against spot sowing.

(3) Comparison of Costs for. Various Sowing Methods
It is as yet not possible to arrive at a reliable cost per acre for these

methods on a routine basis; but experimental costs in man hours of labour
per acre are available :-

Broadcast Sowing.. 0.8 man hrs.facre.,
Spot Sowing :-

Not raked 1.8 man hrs.facre~

Raked before or after sowing ,3.4 man hrs.facre~

Raked before and after sowing 4.5 man hrs.facre.,
Line Sowing 4.5 man hrs.facre.

However both the spot sowing and line sowing figures quoted above'
were based upon the somewhat laborious thimble method. Using large
salt shakers to eliminate the frequent stops for refilling the thimble, it
should be possible to reduce the cost of the unraked spot sowing method
to approximately 1.0 man hoursfacre and the line sowing to 3.0 man hours/
acre. Using a spot sowing rate of 2 02S. instead of 1 lb. of seed per acre
as in the broadcasting, an additional saving of 14 02S. of seed per acre or
approximately £3 per acre is made. Hence the cost of spot sowing should,
not exceed that of broadcast sowing and will probably be cp.eaper when.
the cos~s of obtaining sand and mixing the seed for the latter method are
taken into account. It is confidently anticipated that, spot sowing will
eventually prove to be both cheaper and silviculturally more desirable
than the conventional broadcast sowing as it eliminates much of the human.
element of judgement of the correct rate, where several rates of sowing
are',to beomade within an area. Such rates can be- expressed merely as.
I,' 2 or 3 s:p.akes per spot.



APPENDIX I
STOCKING AND Top HEIGHTS OF SEEDLINGS AT VARIOUS SOWING RATES-PINE CREEK S.P.

Sown 4-2-1957 Assessed 6-12-1957

Average No. of SeedlingsfMilliacre Plot Average Top Height of Flooded Gum SeedlingsfMilliacre Plot

Rate of

I I Good I Light 1Heavy I Df,Tc I Occas. I I Good I Light IHeavy I Dry I Occas. I I
Sowing Species Site Wander- Wander- and or Water- Unbumt Mean Site ~ander- ~ander- andfor Water- Unbumt Mean

I ing Jew ing Jew Stony logged 109 Jew 109 Jew Stony logged

.6Ib.facre •• !F. Gum .. 8.8 5.4 2.5 2.2 I Nil .. 5.7 I 3.1 I 2.2 I 2.2 I 1.9 I .. I .. I 2.6
KGum .. 0.4 0.4 0.8 0.6 1.0 .. 0:5
l'bk. .. 2.1 3.0 1.6 0.4 Nil .. 1.8
Turp. .. Nil Nil Nil 1.4 Nil ..

8:f 1_1_-1_1_1_1_1_ ~B. Box 0.4 Nil 0.1 0.2 Nil
W.Mahog:· 0.1 0.7 0.1 Nil Nil

Total .. 11.9 9.5 5.1 4.8 1.0 .. 8.6

•8Ib.facre •. 3.9 2.2 2.4 2.1 2.6 2.5

_.. ~.

----.w112.l1~1---0:9I~i-9-.1-'--'--'--'--'--'--12.3Total

•• , F.Gum .•
B. Gum ••
1'1lk.
Turp.IB. Box

1 Ib.facre

I

I

I I
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APPENDIX 31
WEATHER CONDITIONS PRECEEDING AND SUCCEEDING FLOODED GUM SOWINGS

ON NEWRY S.F•

.Readings Recorded at Urunga ~orestryOffice

Date I Daily ~aximum I Dailv rainfall
T:mperature in'Points

January 28
29
30
31

, 83 69.5
78 0.5
79 :
,81 <

83 11
80 ,14
73 121
80 ,.3

'81 54
84 ,,69

,82 : 31
. 79 27

80 .104
,i 82 1
~ 82 100

82 59
80

.<
~4 7~

,86 ~~.

, 78 ,- 33
',82 ,. 14

" li :-
I'

oO 81 34

"
: ,

4

.. -..

'. ,.

~ - --: -:- - :..
.... -' . . '" ....

' ..
" 7~""

-.:';' •• ... r

February 1-3 ..
4 -': '.,
5 <

6 } Period
7 of ..

=' 8-10 "''Sowmg:
11 .. ..
12
13 ..

- 14' : " "
15-i7- ::
18
19 ....

:20., ::<, : '.'~' :'.~'.:. '
'21
22-24 ..
25

Mean

-. ~
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APPENDIX III
STOCKING AND Top HEIGHTS OF SEEDLINGS FROM VARIOUS PARENT TREE CLASSES

. ,-PINE 'CREEK' AND NEWRY SoF.s

Average No. of Seecllings/Milliacrci, 'P1<lt -':p~beInber 19!j7
.1 1\ "-

Average Top Height of Flooded Gum Seedlings/Milliacre Plot
. ..' 1957

Parent
Tree
Type

Species Good
Site

Light I Heavy
Wander- Wander­
ing. Jew ing Jew

Dry
and/or
Stony

Occas.
Water- I Unburht
logged

·Mean Good
Site

Light I Heavy
Wander- Wander­
ing Jew ing Jew

Dry
and/or
Stony

Occas.
Water- I Unbumt

logged
Mean

o
~
<:0

3.13.62.04.73.6

15.7 . . ".17.8 . . • . . . 16.'i\

15.5---00---':-:---8-.2---'.-.-'-J::011.5I~I-""--oo-·I-,·-.-.-I--z:2I--.-.-I--l-.o-l~
Nil • • . • 0.2 . . Nil 0.1
Nil 00 00 Nil 0.3 0.1
0.3 00 00 Nil 00 0.3 0.2

Tree No. 81 F. Gum
(Newry) I'bk.

Turp. "
B. BoxI'bk

---,"\--.1--I--"7'"-I--~-I--I----I---I-I---I-I-I-l--Co-dominant wiht Fair Crown .J • • • • , ".
Tree No. 20 F. Gum • • 14.4 . . 16.4 0 0 • • • • 15.4 2.i3" " . . 2.6 . . . . . . 2.7
(Pine Creed I'bk. .. 0'6 .,- I. "0'1. "<0"" -" '" " 0:3 " •• 00" •. " ', < L ,'I: .•

B. Box • • 0.7 o. 1.3 .0, • • • • 1.0

Total

Dominant with Good Crown
Tree No. 5, F. Gum .. 15.0 .. 17.2 3.7 .. 3.0 10.3

(Pine Creek) B. Gum .. 0.6 . . Nil Nil . . Nil 0.2
I'bk. • . Nil •..... '0.2' . 0:1 . : 1'.0' . 0:1 .
Turp. . • 0.8 . . 1.5 1.9 . . 8.0 1.7
B. Box . . Nil . • Nil 0.1 . .• Nil 0.1

I
Total .,~ -.-.-.- ----ti:9--5.-8---·-·.-.--'"J.2.0~-·----------------I~I-_---

Tree N;;:}i F. Gum ..~-_-~-:-~~~-.15'?'1~ 19;3 ~---00----00----00-----z.6' """3:2""'1~
(Newry.) B. Box 00 0.1 00 00 00 NIl NIl 0.1 . - . '

_~_-:-_I_Total' ::" 22:z' ---00-. --.,-.-.- --~- -1-:0- -15'3- J:9T--------------------.-------

T.otal" 15.8 8.4 '1.6 " 11-9 .. '. I',

5.22.72.95.825.4
0.1

1.0
Nil

4.3
Nil

30.9
0.1

I" --------'-I-I-j-I-I-'-Co-dominant with Poor Crown , . "'.' ," 'i ". '. • •••• •

Tree No. 21 F. Gum •. 6.0 .. . . .0 •• • 0 •• '6.0 2.1 .. .. .0 •• •• 2.1
(Pine Creek) I'bk. . . 5.1 . . • . . . . . . . 5.1

Turp. . . 0.6 . . . . . . ". . . . 0.61---------------------1-1---1-'-1-/-'-______ ..!otal __.:..:. __1_1~ . _. .:..:. " .:..:. .:..:.__....::~ _

Co-dominant with Poor Crown
Trees No. 31 F. Gum
& 4 (Newry) B. Box

Total "I----n:oI--..-I--..-I--,,-'~'-1-.0-'----zs:s'--'---'--'--'--'--'---



Sown 11-2-1957

, Mean Top Height = 5.0 ft.

Mean Stocking/acre = 7,783

APPENDIX IV
STOCKING PER ACRE AND Top HEIGHTS OF SPOT SOWN AREA-NEWRY S.F.

Rate 2 ozs. per acre

Seed

5.0' 4.9' 5.4' Tree 4.9'*
6,347 9,600 16,640

I
9,000 -

6.2' 4.5' 7.6 ,* Influence 5.4'
9,230 7,040 11,000 7,680

4.4' 3.5' 6.4'* 5.8'
5,280 3,627 7,000 4,907

0'
f

5.5' 3.6' 3.2' 3.7'*
7,520 9,867 4,907 4,900

-
4 chns.

* These plots were thinned in August 1957. The stockings shown were
interpolated from similar plots to complete the picture.

Sydney: V. C. N. Blight, Government Printer-1959

Measured 4-12-1957

t

Gully,floor an:d creek _. :

5 chns.
Dry gentle slope

~

~






