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SUMMARY
After their crowns wetfe scorched by fire in the spring,

jarrah poles approximately 40 years old showed an increase
in their aate of girth increnent which persisted for four
years and which appeared to be associated with two factors.
The first was the presence of a dense regenerated crown
of young and presunably photosynthetical ly efficient
leaves; the effects of this were evident during the first
two years after the fire. The second was a significant
reduction in seed production in the scorched trees; the
effects of this were apparent during the last two years
of the experinental period.



INTRODUCTION

Crown scorch, the death of the leaves
in the crown of the tree due to excessive
exposure to convective heat, is
characterised by very rapid browning of
the leaves, which renain attached to the
crown for sone weeks before fal l ins of f ,
Crown scorch in jarrah trees as a iesul t
of prescribed burning has for a long time
been considered both undesirable and
indicative of too intense a fire, but
since no research into the response of
trees to scorch has as yet been leported,
the unattractive appearance of the crown
renains the only adverse effect which can
at present be substant iated.

It is known, however, that the fire
intensity required to scorch the crown
of jarrah poles is not high enough to
cause damage to the pole, so that wood
quality is not impaired (peet, personal
comnunication). Tables of the height to
which croum scorch may be expected to
occur under various fire conditions have
been compiled by the Forests Department
of western Austral ia (197 6) .

Leaf flush in j anah invariably takes
place in sumner, and it is in the suruner
following scorching that recovery of the
crown occurs, The length of time that
the tree renains without living leaves
therefore depends on the season of
burning, the recovery period ranging
from a few weeks for crowns scbrched in
spring to nine or ten nonths for crowns
scorched in autunn.

The experinent described in this
paper was initiated in 1969 in an attenpt
to identify the effects of crown scorch
caused in spring on the girth inclrement
of j arrah.

METHOD

Study area
The experiment was conducted in an

almost pure, even-aged stand of A}-year-
old jarrah poles in Kennedy Bl.ock, tJO kn
south-east of Perth. Approxinately 100
ha were subjected to a ni ld prescr ibed
burn in mid-Novenber 1969. A 20 ha block
within this area was burnt at a greater
intensity in order to cause scorch to the
tree crowns; trees outside this block
suffered no crown scorch.

Gir th  measurements
One hrmdred trees were selected for.

neasu?enent in each of the scorched and
unscorched areas, The loose outer bark
was scraped off each tree and a white ring
was painted at breast height (1 .3 rn above
ground), where girth neasurements were to
be taken, Measuring took place one week
after the fire in Novenber 1969, in
January 1970, and subsequently every
Septenber until Septenb et 1973. A steel
tape was used, and measurenents were
taken to the nearest  0.1 cm.

Other  asse ssments
The presence of flowers or seed

capsules in the crovm was noted for each
trcee at each neasurement; accurate
measurenents of density were, however, not
made. Fairly heavy flowering was observe
in sorne of the trees in January 1972, and
by Septernber 1972 thLS had given rise to
a noderate crop of capsules.

RESULTS

Total increases in girth which are
attributable to cTovm scorch are siven in
Tab le  1 .

The girth increnent of trees that had
suffered crown scorch was appreciably
greater than that of trees that had
not been scorched: the mean girth
increnent over the four-year period was
5.13 cm for scorched trees and 3.68 cm
for unscorched trees.

Periodic girth increnents are shown
in TabLe 2.

Between Novernber 1969 and January
1970, when their crowns carried no live
leaves, scorched trees did not increase
in girth. During the period January to
Septenber 1970, after the flush of new
leaves in January and February, the girth
increnents of scorched tiees generally
were greatea, but this difference was not
significant. However, scorched trees grew
significantly rnore quickLy than unscorched
trees over the next three years.

Annual girth growth data for both
scorched and unscorched seeding and non-
seeding tTees are given in Table 3.
Seed capsule development occurred
between January and September 1972.

During the year ending Septenber 1971,



TAB LE 1

Mean increases in breast height girth (cn)
due to crown scorch

(Figures in brackets are 95% confidence intervals)
; Eipressed as a percentage of the nean girth

increment of unscorched trees

TABLE 2

Periodic nean girth increnents (crn) of scorched
and unscorched trees (burnt Novernber 1969)

Growth period

Nov.69 to Sept .7 l S e p t . 7 1  t o  S e p t . 7 3

Scorched
Unscorched
Difference
Difference*

, q q

1  . 9 6
0 .  65  (0 .3e -0 .87 )

3 2 . 1 %  ( 1 9 . 9 - 4 4 . 4 )

z .  5 +
1  7 7

0 . 8 2  ( o . s o - 1 . 1 4 )
47.7%'  (29 .1-66 .3)

crowth period

Nov" 69 to Jan. 70 to
Jan. 70 Sept.  70

Sept.  70 to SePt '  71 to SePt.  72 to
Sepl.  71 Sept.  72 SePt.  73

Scorched
Unscorched
Difference
ProbabiLity
of type 1
E]rIOT

- 0 . 1 2

0 . 6 7
0 ,  59
0 .  08
0 .  0 7

1 (),

1  . 2 2
0 .  66
0 . 0 0 1 * r

I  . 4 1
n  o <

0 . 4 6
0 . 0 0 1 * *

1  . 1 5
0 . 7 7
0 . 3 6
0 .  0 0 1 * *

(Probabilities were cal.culated fron a rtr test)

TABLE 3

Mean girth incretrents (cn) of seeding and non-seeding scorched
and unscorched trees

Growth period

Sept.  70 to SePt.  7l  to SePt.  72 to
sept. zt seP!' -Z?------rg,!:-Z

Jan 70. to
Sept.  70

Seeding Scorched
Unscorched
Difference
Probability

Non- Scorched
seeding Unscorched

Difference
ProbabiLity

0 .  98
0 , 7 2
0  . 2 6
0  , 0 5 *

1  . 2 3
1 . 1 5
0 . 0 8

> 0 . 5 0

0 .  7 0
0 . 5 8
0 , 1 2

>  0 . 0 5

0 .6s
0  .64
0 ,  0 1

> 0 . 5 0

1  1 0

1  . 2 3
0 . 5 6
0  ,001  * *

2  .00
1  ,47
U .  5 J

0 . 0 5 *

' t  . 21
0 .  89
0 . 3 2
0 .  001  * *

t . J z

1  ,44
0 .  08

>  0 . 5 0

(Probabilities were calculated fron a rtr test)



TASLE 4
Mean girth increments (crn) of scorched and unscorched

and non_seeding trees
seeding

(Probabi l i t ies wefe calculated fron a r t r  test)

significant increases were observed in
the girth increnent of trees with scorched
crowns, irrespective of whether or not
they were to.bear seed capsules in 1972.
In the subsequent two-yeai period ending
Septenber 19 73, significant growth
increases due to crown scorch were
recorded only in trees bearing seed
capsules.

Crown scorch also affected seed
capsule pfoduction: 88% of the unscorched
trees produced a crop of seed capsules,
conpared with only 37% of the sporched
trees. The absence of seed caDsules
apparentty contributed to the increase in
growth rate, for non-seeding trees
sustained considerably higher giath
increments than did seeding trees,
irrespective of scorch. Growth data for
seeding and non-seeding trees over the
tw'o-year seeding period are conpared in
Table 4,

DISCUSSION

Two distinct factors nay be identified
which accout for the increased girth
increnents of trees with scorched crowns,
the first, an increase in the density of
leaves in the regenerated crown,
influenced girth increnent until September
1971, During. th is per iod, before seed
capsule developnent, all the leaves were

young and photosynthetical ly more
efficient than the one- to three-year-ol.d
leaves in the tmscorched crowns and
therefore rnore likeLy to induce a faster
rate of growth. This difference in leaf
age artd density accounted for an increased.
girth increnent in scorched tTees colnpared
with rmscorched trees of at least 20%
(Tab le  1 ) .

'Ihe second factor, a reduction in seed
capsule production, influenced girth
incrernent after Septembet 1971 in two ways.
Firstly, seeding trees that had been
scorched showed higher growth Tates than
those that had not been scorched (Table
3), perhaps because their production of
seed capsules had been reduced. Secondly,
the proportion of scorched trees that
produced a seed crop was rnuch reduced, these
non-seeding trees subsequentl-y showing
narkedly higher growth rates (Table 4).
The reduction
accouted for
29% (Tab1,e 1)

of seed capsule Droduction

scorched taees conpared with unscorched
trees .
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an
in

increase of at least
the girth incaenent of

Growth period

S e p t . 7 l  t o  S e p t . 7 2  e p t , 7 2  t o  S e p t . 7 5
Scorched Non-seeding

Seeding
Difference
probabitity

Unscorched Non-seeding
Seeding
Difference
Probability

1 , 5 2  1 , 2 3
t . z t  0 . 9 9
0 . 3 1  g . z s
0 . 0 1  *  0 , 0 2 5 *
t . + +  1 . 1 5
0 . 8 9  0 . 7 2
0 .  5 5  O , 4 3
0 . 0 0 5 * *  0 . 0 1 * *


