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FORESTS DEPARTMENT -

Forests Department,:
..... Perth. . W.A. 6000, -
SUBJECT: _Drought Deaths and Associated Ips _Grandicollis Attack in
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The Nannup Pine Plantation ;"_

‘ Eor Notice Mr. Eastman andtsth.=Van Noort,

The problem of drought deaths and associated Ips grandicollis
- attack in the Nannup pine plantations has been outlined in -
‘many previous letters, especially those dated L-2-70 (142,
- .50) 2nd 6-9-72. After checking’ through these previous reports
the following symptoms, evident in Mid March 1973 appear '
to be new at Nannup. '

1. Younger trees appesr to be dying., Six year old stands
© (41967 planting) now have. some drought deaths and Ips
.. attack wheress in the past, 40-14 year old stands seem &
to have been the worst affected. c - S B

2. ' Crowns are now dying from the bottom up. Previous
reports all refer to death from the top down, {(Autnumn
brown tovping).. - o o

3. Gréen apparentily heélthy trees have been attacked bﬁ
- .Ips. This has not been recorded before. o

L. gJSﬁaqu recently thinned t6 300 s.r.a. have considerable
morta%lity or Ips,attébk;for the first time.. :

5. The moisture content in affected trees wes checked in
1970 and the ¥.C. was less near +he tip than nesr the
‘butt of the tree. The reverse now seems to be *true. _Z\

The most disturbing new trengd is the mortallgty in recently
thinned stands where apparently healthy trees have been o
attacked by Ips. This represents firstly the apparent failure
of thinning to arrest the problem and secondly the possibility

~ that the Tps population hss built up to the level where heglthy -
trees z2re being ettacked. :

~
i
 :

Following these initial observations three bri§f surveys /

were carried out in;thexLewana plantation. . !

A, 'General’éurvej’to Assess the Extent of ¥ortallity and } 5
Examine Symptons. '

fewaf ™ . &5 by

Compartments Iewana A1 to 10, A1l to 16, A24, 22,
97457?31, 34, 36, 37 and B46 and 26 representing thinned and
thinned stands planted between 41961 and 1967 (€ 20 o i
12>years 0ld) were checked for the occurince of both e L
§KV drought death and Ips sttack. Roth were present in- . -
. each compartment to a grester or lesser degree however
o less than 5% of trees in each compartment were dying
ﬁf?Z/ N or attacked by Ips except in Compartments A22 and B16.
@’f}2%9t>‘ These stands were examined in greater detail and will"
bg discussed later. The following observations were
made during this general survey. . =
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1. Most trees in older unthinned standés appesar to be

dying from the top down although some ¢rovns were
dying from the bottom up. All crowns dying Prom
the bottom up haéd stems affected by Ips but some,

trees dying from the top down, had not been affected
by Ipse. frerEeTED

In compartment A22 all,trees zre dying from the
bottom u» and ell are affected by Ipse.

It could be that trees dying from the top down
rare dying orimsrily from drought and may or may:
‘not suffer secondary Ips attacA. Trees. dV1ng from
the bottom up, although precisposed to “ps attack
by drought mey however YBe & ﬁyﬁrv' primarily from
“"IDs @ttack which appears to work from the base to
the tip of the tree.

2. Compartment A2Z2 which is badly affected by Ips -
attack was thinned in September 1972 while the
neighbouring compartmentwhere no Ips attack has
been detected was thinned esrly in 1972. Compartment

, B16 suffering Ips attack to apparently healthy
,/f trees were thinned in December 41972. Futhermore
{ﬁ in compartment A7 (4964 vlanting) which is. unuhlnned
;) ' 15/ there are very few trees dying and some of these
, have been attacked by Ips. In thvs stand a small
v 5° area, one tenth acre, was thinned in Tecember 4972
qﬁ s ~ to zive data on yield and in this area alone there
‘ are green healthy trees which have been attacked by

7"0 £ 4 /Z/KH : Tos.

These observations sug~esti%at thinning engpurages
v Ips attack and, that " the time of year rnen"thznnlng
- is carried out could be an important factor

: controlling whether a stand is more susceptible
to Ips attack or nct. Since the severely»affected
stands mentioned 'above were thinned in spring or
early summer Ips attack could be due +o greater
exposure of the stem as sugeested by Yorgan (4):
who states that "thin bark represents a hazard: (to
Ips attack) in the hot dry summer and sutumn unless
it is well shaded".

3. There is more drought death and Tps attack on é€xposed
north and west aspects than east aspects. This is
nrobgbly due to ihcreased m01sture strees and
‘exposure to the sun,

B. Survey in Compartment-Lewana A22

: This stand was planted in 41965 and low pruned in

: st July 1969, mhe stand was thinned to 300 s.p.2. and

g pﬁ'" ; 100 S.D.3. gh pruned in September 4972 JFrees in every
4,“ lgff tenth row were sssessed to a maximum of 250 trees

4 l LY .giving the following data :-

A )
| (%” [ ¥ Healthy 89, 5%
4 4" Crowvn d&ying from bottom up Lo B
(top green)

*Yhole crown dead. .

: 100.57

Note : All affected trees have Ips attack.
High pruned 10.2% Dying
Not High Pruned 1C. 6% Tying
Dominants 5.0§ Dying
i Co-7ominants 14.4% Dying

R
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Thus approximately 10% of the 300 s.p.2. in the
stand sre &ying, high pruning does not seem 10
influence the susceptibility to attack but ggﬁiggnts
appear to be less affected than co-dominant trees.

C. Survey in Lewsna Compartment B16

This stand was planted in 496L with the first and
second low oruning operations in early 41968 and late
11970 respectively. The area was partly thinned (to
;- \about 40O s.De.2.) in December 41972 and the compartmsnt
ij}f* j( | »zs further thinned to 300 s.p.a. in Msrch 1973. The
¥

Mwmf Lot ) ! compartment was cssessed in the same way to comsartment
)% PO g4 A22 to give the following data -
D%
V*”;ﬂ Green healthy trees unaffected by Ips 70%
. ,/. e Green zpperently healthy trees ettacked by 30%
!/ P A Ips. 16%( Affectedl.
& . ﬁ4~? éb : Trees dying from bottom up ané attacked by '
Y 2 P Tps. 147
b e / ﬂl‘// | | 100%%
s / High pruned ‘ 20% Tying
7~ Not hirch pruned 347% Dying
Dominants 419% Dying
Co-dominants 374 Tying

Thus 30% of the 300 se.pe.2e in this stand have been
attacked by Tps and will mosi probably die. Although
less high pruned trees than those not high ~runed seem
+o have been affected this could be becesuse more high
pruned trees are dominants and only half the percen‘*age
of dominants compared to co-dominants were attacked.

Examination of Tree Vigour and Moisture Content

It was considered thst what could be the primary Ips attack
on apparently healthy green trees could be due to a reduction
in vigour s moisture content (or both) due to drought. To
nrovide more cata on this the following work was carried

out,.

Two trees of similar dimensions from Compartments _ :
422 and B16 were sdected. They had the following e
sympto$z%.

Compartment A22 Tree 1 Fealthy green, no Ips attack. ’ e

égi%ﬂt?g71 63, Thinned, poing rrom the bottom up but e
e L4 ’ .

-tip and upper whorl still greene.
Attacked by Ipse.

‘Comparitment R{6 Tree 3 Healthy green no Ips sttack.
(Planted 196)_;,.’I‘hinm-zdL¥
Dec. 19727, :

A1l trees were felled, the length of each intermode measured e
and cross sectional c¢iscs cut from the centre of each

internode +o measure radial growth. Three moisture content
gemple blocys were cut from *he base and tip of the stem ‘
of both trees in Compertment B 16. o

-4

Healthy green but attacked by Ips.

~i{+her height or radial csrowth can inficate tree vigour and

+these graovhs for these <our trees are attached. The graphs -
of radial growth will be discussed since they ere more -
ecnsistent than those of height growth «hich heve oprobably .
been complicated by the ract thet this is a miltinodal species
and growth is dependent on mweather conditions in early

springe.

The fo¥lowing observetions can be mede -
1 There is little difference hetween the growth pettern




s likely therefore that i+
fference in tree Vigour whieh influences -
whether g tree ie affected by drought op IDs in these N

2. Both trees in both stands do nowever show & decline i
vigour in tre last two £rowing seasons. Cther studis
indicate that +the growth pattern of all trees in a
uniform stang (on = similar site) is similar. Most

'/ likely therefore a11 trees in both stands have been

n
S,

2nder. stress in the last two years. mhe graphs of
indicate that compartment BqG also

severely affectegd by drought ang Ips were sUffering'a .
decline in Vigour but thers =gg 1ittle difference in the
Vigour of healthy op affecteqd trees within the stand.

The results of the determination of the moisture con*ent
2t the bsesge and tip orf both treeg in Compartment B16 is set
out below,

Tree 3 (Ips Attack) Tree L (im0 1ps)
% Moisture Content or 3 Blocks
Mean Tange ¥ean Range
Near Tip 91 78-100 78 66-5
Butt (U3 53 g, 115 109-122
= =

attackedAby Ips was considerably drier\ than the tree unaffedteq,
Although this dsta is restricteg to . twe tpees other green

treesg affec;ed by Ips also have a low moisture content in

the butt. The gradient of moisture .content up the tree
~ties in with the pattepn Of Tps sttack and crowvn desth from
the bHottom Ub. But from this dsta it is not 0Cssible to tell

if treesg infected’With Ips hag drier butts before attack.

Discussion

for the management of these drought affecteq stands, T+
appears that "Ips are now causing death in stangs ggedisgq§ed

to attsex by moisture stress and that without this Tps z2ffaclk
the trees would not die. There annear to be seversl factors
leaaing_todmortallity due to Ips attack. The stand ig weakenegd
by moisture Stress (as shomm by the attached graoh) gh
undoubtably egsoect and stang censity arpe also imoortant,

may also bhe im-ortent. The severe Ios attack on green treesg
in Compartment B16 could be explainegd by *the fact thet this
stand which lackeg Vigour due %o moisture stress was thinned
to 470 stems DEr acre in Lecember inviting Ips attack on the
€XDosed stems ang debris and that the'subsequent bovulation
%uildup facilitated an €ven crester sttaeck when these s8tands
were further thinneg to 300 stems Der acre in March 1973,

This study reveals that not enough is known about the pettern
of growth on various sites ang uncéer various nanagement )
treatments intthis plantation. Since tre Vigour of trees in
the stand can be affected by density as well 2s yearly
weather variations it may be tiiat thinning coula be carried
""’“«:—_-«.;:.__‘ .
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out at an _age before vigour declines due to competition

removing Lhe 90831b111ty of Tps a*tack, even in a Qrought
year.

From the slender inf ormation of the radial gromtn in the
trees analysed in this study it appeesrs that 2 thinning at_
age 5 under the M5i1viculture 70" regime could Be correct
to maintaln vigour but this requires more investigatione.
Tn the meanwhile since i+ is obvious that the snnual variations
in weather are important in determining vigour, thinning

in Spring or Summer is risky because it mey predispose the

stend to Tpe attack if it turns out to be @ drourht yeear.

Recdmmendatibns

Ips attack ascocisted with drought may potentially be 2
serious problem when one third of the trees remaining after
tnlnnlng have already been loct in one qtapd.

“The following recommendatwons sre therefore: made.

4. Non commercial thinning in young stands be restricted
to the period from 4:ril to August when Tne sctivity R
and the effect of exposure is low. This restriction i

need only be vigourously spplied on 18110* soils, T

éry hillsides and ricges and exno«rd aspectse T

2e Purther reoearch be csrried out to aetermlne the

pattern of growth in verious stands and tae reletionship
between thinning, tree vigour, drought ﬂeatns and Ips
‘attacke.
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