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This veport is the third in a series which examines
hypotheses of cauge advanced by carlier workers to explain jarrah
dieback. Barlier reports examined and rejected hypotheses of
decline of nutrient availability, eccumlation of toxic concenbra-

tions of ions, and drought.

This report examines waterlogging as a possible cause.
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Uoberlopeing aa a pogsible eause of Jexrah disback.

fonomnean (1062) bas angposted that dieback moy be due o
winter £looding of water gaining situntions in the landscape.

‘Min, he aumrested, could have come ebout through the inereased maas
Aralnage following renoval of forent cover during trade culiing"
operations. Increased run-off and groator sub-surface flow have heen
osonsistontly associated with reductions in plant cover (Kittrodne 1948),
This roduction nay be due to harvesting or to the romoval of cenopy hy
other agencles such na fire. HMelrthw: (1964), for example, revorted an

trmediate mad mbstondiol increass of siremn flow on small entchments

in Jjorvenh forost defeliated hy firve duving Jonuexy 1961,

Vhere mn-off acowmlobes in slowly draining oltuetions at
Taver lovels in the landscapce the soll way remain saturated for a
conaiderable peviod. In these conditions geses contained in the poll
are digylaced by watexr, ffcctlve soll acration is cssonfilal Lox
matnbenanee of nomal acroblic vespiration of plant rools and many ooil
orpanismge.  Woalerlosging vesulis in roduetion in the evallability of
oxyren mudl accwmiation of respirved carbon dioxide.  Those conditions
riyy hove profound morphologic mnd phyuiologic effects on the plant.
Thase include o conversion o rmaerohic respiration with consequent
production ond accumulation of toxlce by-products in the plant, assoclatoed

rhizoaphere micro-organians and in the chomleal statue of inorgenic con-
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shituents of the noil (Davbonmino 1959). Plant opeeies M.Loor widely
with vospeot to thelir vooulrenembs for noxation {(Danbermive 1959 and,
wpanor and Kozlowski 1960) and thug in tholwe velabive nbilitien to
tolopate auh-opiinal acration, Such difforences in specion havo boon
o for eoniferous anceles (Zak 1961), for Amerdeon hardwood apocLor
(flooner and Boyoe 1962) and for Ieulyptug(Boden 1962).

wwidenoe consistent with watorlogring as g Canuc of dioback.

i 1eld occurronce of tho soven most cormon oncalypts in the
joppah forest reglon indtonton a wide renge of varlotion in adantntion
Lo cnvironmenbs which arc seasonally wvatorlogrod,  Jl rudig occurs on
geasonally flooded seils of low velief on tho Swan Coastnl Plain,
varbicularly in the vicinity of Dardunup, but is typically riparian,B,yangoo
wad srows well on ooils which axo gubjeet to short periods of {loodlng
in winber,but also en better deained solla where clay subsoil ds within
soverel feob of the surface. e patong and I, _calophylla extont on o
nooxly dealned sites b usunlly only as scattered and wnhenl thy
snocinenn. M nopginaba Lo alnost entirely rostrictad to well drained
wils dn the nopthern jarvoh forent bub occurs on the vintor £looded

noile in the south. Yo growih on $11l-drained soil ie Invardahly poor.

3

B, wopnenepn 1 ronteicted to rolatively well deained, bub vator gaindng,
altes in nroxlity to soniwpermment streans.  Boden (1962) points oub
st $here ore no anecics of uenlyplms vhich prow on permanently
wabor-Loprod soil, le considers that many npecles which are annanently
adantod Lo waberlogged onvirvoments are restrleted to s1liphily hotton
deained microsites. "rheir position in the £1e1d 1a detommined mome by

¢ high wator reguizencnt in swwier vhan an abllity to withstend voter-

Togsdag in winber,”
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e sarlior workers! observabtlon that dioback did not ocour on
deopar soils or on steep olopes wagp conplgtent vith an hypotheais that
the disease dovelonod only on shallow nolls of impeded dvainage in vaters
caining situations. The stiong agssociation of tho diaoase with outbing
was also consislent with the clain that the losses were due to an
inerease in heieht of waber tebles. Evidence of o olinabic vrond to
inoronsed vinter rainfall (Gentilli 1952) alse favoured this intorpretatlon.
e fow oxcophions to the pabitomn of associatlon of Meback with cobting
might bo due to moos drainage offcots on the small vesidual aveans of
virgin forcst fron which dieback had boen veported, although these had
not been directly affectod by cutting. The occasional dieback avon in
a typical lopographic situatlion might be explained by localised subsell
ponding. Such ponding was obmerved on pollebs formation in 1960 in an
avan pabtorn deilled by a mining exploration company.

"me observed Tallure of joyrah to rogoenorate on dlobaol: oites is
conalotont with the hypothesis oince doath of the stond would tond to
inevense the poriod of waterloggming.

Topt of tha hypothosls.

By_mazginata io the only apecies of the scven nnin cucalypts
which ocour in the jarroh forest wideh has shown movked sennitivity o
Hebaek in the feld. If it wno found to be less senoltlve o wabten-
Togsing than any one of the dieback roesisbont gpecies the hyoolbhosing

that waterlogeing ver se 1o the cause of Jawreh diebnok, ghonld be

rejected. his hypothesis was tosted in two experinents mmboys 2 and 3.

Tmerlnent 2.

Tha gseven ppecies were growa on soll fron the Jocatlon
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doseribed in dotall in lixperiment 1 (Sec Progress Repord Ho.2), pobled in
one~gudlon netal cang,  In Pobmary 1563 secd wms gowm direetly into the
potn of sieved and mixed soil. On T/6/63 vhon mont plants were 1.5 - 4"
tall, olx zeplications of each speelos wao hdnned o onc plant per pob
and inmorsed to soil level In o waberlogsgly tank. A pimdlan mumber of
palred eontrols wore placed in en adjacent unfilled tak. Positions in
the fanks wore randomly assimmode

Waterlogring wao commanced on 7/6/63. Fresh water wap piped into
the tonks once & weok.
ETIRE

Tere were ne doadhs of plonts before G0 dnys. The fivabl mymploms
of distrose wore in J.maxginate; the lorge leaves heowmse flaceid yollow
brown in colour and moreinal ncoresis end olightly curling of the leaf
lomina dovelopod,  J. amdis geew well and developod aoronchyma of tho
ghom bage and eladopenous roots which gmew out sovoranl feed throwgh the
uabee. Bl xadig woen Ghe only apecien which nade strong torminel growth
duweines the experimant. fGhe death of all foliage cccuxwed in planis of
moat goecies ob verlons timee dweing the exporiwent. The b of dgrs
wabtarlogzeing undil the plant topn dled was recorded for each pot. The

dabo ig swwmeloed in table L.

evossconbd.next pase
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Table e Mumber of days before death of follomn.

L .Replications

1 2 3 4 5 6 Hean
B.nnecinnte 6O 70 04 99 106 196 102
B.mosmeama 29 9% 154 168 179 208 139
W, prbons 106 179 200 252 263 263 1.2
Teaceotens 99 204 215 252 279 332 230
FL.wandoeo 200 204 236 246 250 2060 233
E.colophylla 196 232 246 260 263 333 255
Feamdis 291 350+ 350+ 3504 3504 350+ 340

[Tt
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howre were no deaths in the control series during the period
of the axporiment,

The offects of wabterlogsing in the ficld arve doternined, not
only by tho ability of a specles o tolerate waterlogoing, b also by
the ability of the nlant o wecover once waterloy g coased. It is
popaible that the planbe muy have suffored root damasre vwhich, though not
cxprensod in top ropponno; under the sonditions of the experiment milghd
be lethol when acroiion retmwmod o normal, A second exporinent wag
made to determine the re].-n.i;ive veaponae of the same seven specics to
geveral periods of waberlogging ond retien Ho woll aeratod condibiong.

peninens 3.

For each of seven snecies elghtecn 6" plastic wois with
openingo at the base were £illed with serecnad soil from tho sawo aves
ne for experiments 1 and 2. Preperminated geed was sown on Yo the pots

on geveral occasions from 10/7/64 to 20/10/64. On 19/6/6% the poto
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vore randonly assimmed to threce voplications of aix freatmnntsa for oach
specion and thinned to five seedlings per pot. The note wore then
placed in laevgor pota go that tho surfoce plane of the two poto
coincided, The outside pot wan then £illed with wator for mmltivles

off ten duys up %0 50 days. Deeths of the seedlings in cnoch twrestment
dere detoermined nix wooks after the elose of the longest waberlosring

treatnent (soo tablo 2.).

Table 2, Heon plont mortality of seedlings of seven feolypis
aftor variable peordods of waterlogming.
unacics . Treatmonts
0 10 20 30 40 50
Remarainata 7 T 27 13 53 53
M.megacarnn 0 0 0 0 0 O
L. aooodens 0 0 O G 0 0
s pavkens 0 0 4] 0 G 0
Hewandoeo 0 0 a 0 0 0
Hecalophylla 0 0 O 0 0 O
Kerndin 0 0 0 0 0 0
Lonolusion,

Bemamadinats 1 substandially less folorent of wotowlors:ins than
any of the othor species. The experiwont provides no basis for the
rejeotion off tho hynobhesis. Hore rocont devel pments, however, throw
doubt on this hypothesis. Dieback has recently developod in exienuive
avcan ol essontlolly wndisturbed foreat in the low platesu weod of Nanmup,

and han alwo hoon rocently recorded in aeveral locations on well drained

0
203l on ateep slopes (up %o 2087 ). These cccurrences vaguire nome other
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exploneiion, In the firad tnatance 14 1s Affloult to envisaie how the
cbondn woah of Namnwp have suddonly booona vexy gsenaltive to conditions
whioh thoy anpear to have tolorated for at least half o cenlury. it is
posuible that the climatic changes roported by denbilie (1952} may have

o boaaire: on thin devaloyments Thedw of facts, however, mighi be axpechod
$o have beon more widesproad ond mdual, and without a patiorn of spread,
rather than sudden and localioed.

J

A furthor inconsintency was revealed once the sigmificance of
deaths of ground sgpeclen was recogisoed. Plants which are oapparenbly
adapted to poorly deained envivonments, G.¢. Svamp Bonkolo @arﬂmia

;iﬁterezliu), Bankoion guoercifolio, Leploopermun ellipiicwn, Adenanihon

obovatas hotus ericoides and Xantho whoes sop. noy be dead and dyine a

few oot dlebant from hoalthy patohen of the same apacles growing on
npparently idontical sitos. TIn somo of these sitvations Bygmanddg or
Hemazinake co-ocour and how pimilar posponses, o.g. dead and dying
joxmeh and Bepmandis anong dord and dying Bylitbtoralis, and heal thy
Boprandlg  ond jovral anond healthy Belitboralip a fow fect avey in
apporently ldentical oites. Such circunotances are usually temporovy
and mny oxint for only a year or two before the whole ares of tho swanp
commnity 1o affected. Such altuasions may be seom to develop in ono
mmmny oite but not in other nom:*h;:'. owanpn, deapite the cppar snd
aimilarity of both the agiton and the condition of the purpounding fovost.
The disease ofben develops in somo of these othor oites peversl or nony
yoars laten.

WMnally, the hypolhosnls that waberlogying ner pe canges
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jarrah dieback is not consistent with the vexy restricted occurrence of
dieback in the wetter southern forests in those areas cut over many years
ago in the vicinity of Manjimmp, Pemberton and Walpole.

Although the marked sensitivity of jarrah to waterlogging
is congistent with the hypothesis that waterlogging is a cause of jarrah
dieback, the evidence of other aspects of the syndrvome suggests that
waterlogzing alone is not an adequate explanation of the cause of

Jerrah dieback.

s
P.D.JODGER,
OFFTCER IN CHARGE.
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