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Use of the heavy duty blade plough for control of 
woody regrowth in Central Queensland 

J. C. Scanlan and E. R. Anderson 
Department 01 Primary Industries, Rockhampton, Queensland 4700 

Summary 

Trial plots were set up at four sites in 
Central Queensland to examine the 
influence of ploughing depths of 7 to 
30 em on the control of regrowth of 
brigalow (Acacia harpophyl/a) a nd 
associa ted woody species. T he per­
centage control of brigalow increased 
with increasing depth of plo ughing 
from 42% at 8 em to 84% at 20 cm. 
and of individ ual woody species other 
than brigalow from 0 to 100% at 8 em 
to 77 to 100% at 17 to 30 COl. T he heavy 
duty blade plough gave acceptable 
control of all woody regrowth with a 
single ploughing at 20 em depth in late 
summer. It did not invert the soH and 
dislodged small stumps. 

Introduction 

ploughing in early April I 979 and 64 
weeks after ploughing in July 1980 . 

The main regrowth specics encoun­
tered were brigalow , ye llow wood (Ter ­
minalia ob lo ll g ara ) . sc rub h o l ly 
(HeterotiC-ill/rum tliverJijoliltm) , fal se 
sandalwood (Erl' lIIopliila lIIilcl/ellii) and 
currant bush (Carissa (Jva ra) . Also pres­
ent but less common were ve lve t tree 
pear (Opullfia 100m' lIfo.m). nipan (Cap­
paris la.\·iaIllJllI) . turkey bush (Erythrox­
ylulII (llIslrall'). limebush (Er(' l1/ocirflls 
gla uca), broom bu s h (Apophyll um 
(//UJ11Il1IUIII), whitewood (Atalaya hl' l1Ii­
gla uco) and Diospyros ferre' o var . 
hUll/iii,\". Detai ls of the species compo­
sitioll, den sity, the height of regrowth 
and the soi l type at each s ite arc g iven 
in Table I. 

The treatment s applied at each site are 
shown in Table 2. The heavy duty blade 
pl o ug hs used we re manufac tured by 
Symo nds Products and were of the trail­
ing type with three c utting fee t. The fee t 
were up to 2 111 wide and set so that they 

cut through the so il on a horizonta l plane . 
causing minimal soil inversion . The depth 
of ploughing was an ave rage depth . with 
local variation of :t 3 cm . All sites chosen 
were on arcas without g ilgais or other 
feature s that wou ld have made ploughing 
at a constant depth diffic ult. 

Soil moisture at the time of ploughing 
was low at all sites except Site 1 where 
grass growth was evident. Rainfall be­
tween ploughing and fina l observations 
was we ll be low average. wi th less than 
50 111m during the first 6 months afte r 
ploughing a nd a total of 400 to 475 mm 
during the 64 weeks before assessme nt 
of the results. 

Regress ion ana lys is betwee n percent 
kill and depth of ploughing was carried 
out for brigalow and total woody species 
us ing an arc s ine transformation of per­
cent kill. The effect of shallow (7 to 
9 e m) and deep ( 17 to 30 c m) ploughing 
on the control of assoc iated spec ies was 
detemlined by combining data for each 
species across s ites. 

Results 

The perceJ1l kill of briga low and total 
woody spec ies increased as ploughing 
depth increased (Figures I a and I b reo 
spertive ly). The depth required to achieve 
an 80% kill of briga low was 18.6 r m 
(95 % confid ence interval of the popu­
lation 16.4 to 2 1.0 cm) and of total woody 
species was 19.2 e m (95 % (.'onfidenee 
i nt e rva l of the po pulati o n 17 .7 to 
20.8 cm). At a ploughing depth of20 cm. 

A sound cropping programme in the bri­
ga low region of Central Quee nsland c n­
abies the cost of deve lopme nt to be 
recouped and e nsures that most woody 
regrowt h is controlled (Johnson. (964). 
Unt il rcccJ1Il y. one way di sc ploughs o r 
o ffse t discs have been the 1110st common 
primary tillage imple me nts . The influ­
cnce of depth of ploughing on brigalow 
regrowth cont rol has been studied by 
Coaldruke (1 967) . wh ile Johnson and 
Bac k ( 1973. 1974) have exami ned the 
e ffec tive ness of s ingle and double disc 
plnughings throughout thc year . 

Table I The initial composition and density (number ha- I
) of woody regrowth 

The heavy duty blade plough was in· 
troduced [0 Ce lllral Quecnsland in early 
I Y79 and rapidl y ac hievcd acceptance 
by property owners as a means of CO Il­

trolling woody regrowth . No informa­
tion 0 11 i ts e ffi cacy was available . 
although it uppearcd that some differ­
e nces (.'ou ld be ex pec ted bc<.: ause of the 
diffcrelll cutting act ion . 

Four trials were se t up on three prop­
e rties in Centra l Queensland to exam ine 
the e ffer t of ploughing depth on the kill 
of woody regrowth achie ved by a s ingle 
ploughing at the end of summe r. 

Materials and methods 

The number and species of regrowth in 
each plot were recorded in pennanent ly 
located belt transects 2 m wide before 

spec ies and the so il type at the four s ites 

Site I Site 2 Site 3 Site 4 

tota l regrowth 14650 9100 5000 4600 
brigaJow 14 6S0 6300 3900 3000 
yellow wood n.p.1 700 ISO 1000 
currant bush n.p. 1000 100 n.p. 
scrub holly n.p. 350 400 200 
fal se sandalwood n.p. 300 200 n.p. 
others n.p. 400 200 SOO 
height of regrowth (m) I .S - 4.0 0.8- 1.8 1.0-3 .S 0.6-2 .2 
soil,ype (Northco'e . 1974) UgS.24 Db1.12 UgS.32 UgS.34 

I II p. _ IInl pr~''''''' 111 :11 [his Sil l' 

Table 2 The depth of ploughing. re plicates. plot and sampling areas for the four 
s ites 

Site I Sile 2 Site 3 Site 4 

depth of ploughing (em) 8. 17. 27 9. 23 7. 20. 30 2 1 
replje.'atcs 3 3 1 1 
plot dimensions (m) . 60 X 5 60 X 9 42 X 18 80 X SO 
belt transect size (m) 30 X 2 60 x 2 30 X 2 30 X 2 



Agure 1 The relalionshlp between depth 01 ploughing and percent kill of (a) brlgalow and (b) 100ai woody species, 
using dala from all sites. (An arc sine transformation was used to hnearise the Y·scale .) 

100 

80 

• a 

" . ~ 
D 

"6 60 

~ 
C 
ID 
2 
ID 
"-

40 

100 

~80 
o 
11. • 

f 
,,60 
§ 

(al 

• 
< 
o 5 

(bl 

• 
• 

o 5 

• 

• • 

• 
10 15 

Depth of ploughing (em) 

• 

• • 

• 

10 15 

Depth 01 ploughing (em) 

• 

• 

Y -; 100 (sin Z) 2 

where z = 23.31 + 2 IS x 
( A ~ = 0.76. SEc = 0 .29) 

20 25 30 

• 

Y = 100 (sin Z)2 

where 7 = 2117 + 2 .20 x 
(Ai ", 0 87 , S~ - 0.20) 

20 25 30 

Table 3 Percentage kill of woody spec ies other than brigaJow achieved by 
shallow and deep plough ings 

ye llow wood 
currant bush 
scrub holly 
false sandalwood 
broombush 
limebush 
Diospyros j erri'C1 

Shallow ploughing' 
(7- 9 em) 

44 (4 1), 
85 (80) 
0 (42) 

100 (30) 
20 (5) 
I I ( 18) 
o (9) 

Deep ploughing ' 
(17-30 em) 

86 (88) 
99 (72) 
90 (29) 

100 (22) 
77( 13) 
92 ( 12) 

100 (5) 

I DHtH \lere ~' (lmb i l1 ('d .u;ross s ites and dept hs for three ~ha llnw allli ~ix deep pll1ughing [rcatm<'nt~ . 

~ Value~ 111 brad .. Cb Hr~' tn[al pl:U1t numbers I'll which [n..' pcrt:~' nt ag<,~ hHve been cakul;ucd . 
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kills of 84% and 82% can be expected 
for brigaJow and total woody species 
respective ly. For a particular ploughing 
at 20 cm, the 95 % confidcnce interval 
for percent kill was S I to 100% for bri­
galow and S9 to 97% for total woody 
spec ics. Insuffic ient dam were available 
0 11 species other than brigalow 10 deler­
mine a separate regression forcach woody 
spec ies. 

The kill s of assoc iated species from 
shallow and dee p ploughing are pre­
sented in Table 3. At the shallow depth . 
kills ranged from zero to complete while 
for deep ploughing the range was 77 to 
100%. For most species . the dee pe r 
ploughing resu lted in higher kills. False 
sandalwood and curranl bush werc well 
controlled by the shallow ploughings. 

The heavy duty blade plough operated 
easi ly in regrowth up to 3 111 hi gh . 
although in dense stands above this height 
some blockage problcms did occur. There 
were no problems maintaining plough ing 
dcpth at greater than 10 t'm. Small slumps 
were readily removed from the soil. 

Discus s io n 

A single blade ploughing ill late summer 
at a dept h of 20 em would give an 84% 
ki ll of briga low (estimated from the 
regress ion equati on) . Thi s co ntras ts 
markedly with the results of Coa ldrakc 
( 1967). who reported onl y a 52 % kill 
after two disc ploughings al 20 em and 
found thai it required four d isc plough­
ings over a period of two years to give 
the 80% kill wh ich was achieved by a 
single blade ploughing in April. How­
eve r, direct comparisolls arc inappro­
priate as the site studied by Coal drake 
( 1967) was gilgaicd (ve rt ical interval up 
to I metre) and many sU<.: kers were missed 
by the plough . 

A more useful comparison is with 
Johnson and Back (1974). The best kill 
of briga low suckers obtained by plough­
ing wi th a heavy dut y one-way di sc 
plough was 48% with a March ploughing 
at 10 cm. Using the regression calcu­
lated for the blade plough, ploughing at 
10 em should give a SO% kill. These 
results arc s imilar. although care must 
be taken when pred icting kills from the 
regression line at the lower end of the 
range where there is high variability in 
the data . Coaldrake ( 1967) reports that 
offsct d ist's ploughi ng <11 10 em gave a 
52% reduction in suckers on strongly 
gil gaicd land . 

Thus it <1ppClJfS that offsct d iscs. onc­
way disc ploughs and blade ploughs can 
be ex pected to give approx imately 50% 
kill from a single ploughing in laIc sum­
mer if set at 10 em. Because of the sim­
ilarityat 10 e m it is reasonable to suggest 
that the three types of ploughs would 
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give similar kills at all depths. . However. 
an important co nsideration is the ability 
of the va rious mac hines to plough at 
depth . Johnson ( 1964) repo rted that the 
effec tiveness o f ploughing with one-way 
discs decreased as the he ighl of suckers 
increased. large ly due to inadequate pen­
etco tion of the plough. This problem docs 
no t occ ur w ith the blade plo ugh . Over 
90% of brigaJow suckers ari se w ithi n 
10 cm of the so il surface (Coald rakc. 
1967) and the re fo re when the b lade 
plough is se t at J 5 C111 . the culting sur­
face cut s through very few lateral roots 
and no stems. Pe netration of dry so il is 
a lso muc h less difficult than with discs. 
With a high dc nsity of suckers over 3 
metres ta ll the b lade plough c an become 
blocked. a nd this reduces the speed of 
opcration . 

Although Johnson ( 1964) reported that 
ploughing at 20 to 25 cm ga ve quic ke r 
sucker contro l. he a lso indicated that at 
this depth soil inve rs ion may cause poor 
crop growth on some so il types . There 
is no soi l invers ion with the blade plough 
and thi s e nab lcs shallow-surfaced duplex 
so il s to be ploughed for regrowth control. 

Although the e ffec t of pl oughing on 
assoc iated spec ies has received littl e at­
tention . thc result s from this experime nt 
arc in general agreement with those of 
Johnson ( 1964) and Beeston and Webb 
( 1977) . Fal se sLl lld Lllwood is a strongly 
tap-roo ted spcl: ics and was reLldily COI1-

tro lled by s hall ow ploug hi ng. w hilst 
limc bush and yc llow wood required a 
deep ploughing to give reasonable con­
trol. Scrub ho lly LInd broom bush were 

the most difficult species to control. and 
although both species occur as small lrees 
in virgin brigaJow scrubs they do no t 
constitute a serious regrowth problem in 
Centra l Queens land . 

The cost o f ploughing w ith the heavy 
duty b lade plough varies from $55 to 
$62 per hec tare on leve l areas and ri ses 
to $75 per hel: tare on gilga ied country. 
These costs are higher than fo r heavy 
duty offse t d iscs. which range from $40 
to $45 . The higher cost o f initial plough­
ing with the blade plough is just ifi abl e 
as it red uces thc alllount o f damage to 
tillage implcments caused by stumps. 

The heavy du ty blade plough appears 
to g ive a similar levcl o f regrowth cont ro l 
to o ther heavy duty pl oughs used in the 
brigaJow community. The advantages of 
the blade plough inc lude eas ier plough­
ing at depth . lac k of soi l invers ion and 
the removal of sma ll stumps from cul­
ti vation . The major limitation is that it 
is difficult to operate in g ilga ied o r o ther 
uneve n-surfaced si tuatio ns. With the 
g reat potential for g ra in grow ing in the 
northern briga low areas (N ix. 1980). it 
is probable that the heavy duty blade 
plough will have an important role to 
p lay in reducing the time requi red to free 
cultivation from regrowth and small 
stumps and will be wide ly used for re ­
growth cont ro l and primary tillage . 
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