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THE DISEASES OF COCO-NUTS (COCOs NUFICLERA)
IN. NEW GUINEA.

By ROEP, Dwoger, BNe., Agr., Eeonomic Bofanest,

InTRODUCTION,

‘This article i3 intended to present s preliminary sccount of the important
frngrus and physiologienl disenses affeeting the eoco-nut pahos i the Mandated
Territory of New Guinew, The author has not hud o lengthy associniion with
foeal condittaons, henee the jnvestigutions and the observations autlined are to some
extent Iweonclusive,  Although severnl investigntions were mnde previonsly by
ollicers of 1his Departmont, it 1y ouly recently that a suitable well-equipped
bbovatory for plunt pathologionl work has beon avaiduble.  J0 i considered,
however, that sublicient dufa and recorded observations, aithongh incomplete, are
on hand to be of sonnd practical value to the local coco-nut planters; these may
prove of general interest to investigators and others intevested in the covo-nnt and
copraindustry. A good deal of the information presented lias been gleaned
Crew unpublished departmental reports.  ¥uriher, a study of the lteraturs available
frots other conntries proves saost illuminating when theiv findings are compared
with whut obtains on plantations in this Territory.

It is pointed out that, although the diseuses here associnted with fungi,
physiologieal enuses and soil deficiencies hnve not been investigated to any great
.Xtent, up to the presenttinie, this work is geadually being oxpunded by the Depart-
wment of Agrieulture. Tho aggregate losses duo to these causes may not be so
noticeable as those due to inseet pests, partienlarly the leaf-cating typus, but their
elfects are always prosont. It is certain that the physiologieal effeets due to
coil deficiencies aud such diseases s “ Vgltuing steike ” cowsing “ false bud-rot”
are ammongst the most serious eonditions uilecting coco-nut palws in this Tervitory.
{1 ts known that coco-nut palms with reduced vigour, duc to any cuuses whatsoever,
becoma more liable to fungus attack, heneo soil condition, druinage, eultural
vonditions and goneral health of the palms are usually intimately nssociated.
Hoomust be remembered that injuries and wounds enused by inseets often open
(e way for severa fungus infoction, thus aggravating any damnge already done.

BUD-EOT.

Aceording to investigators bud-rot is geucrally regarded ax u serious disedse
it most tropical countries. Ocfemia®® states that bud-rot has been recorded
in Porvtuguese Kast Africa, Coylon, India, Malabar, WMoridu, U.8,A., Trinidad,
Jumaica, British Guiang, The Philippine Islunds, nud severnd other countries,

One of the fivst records of un epidemic dizeaso of coco-nuts was from the West
Indies in 1934, Ilesvy lossos occurred in Jamaien front 1807 to 1010 aud at sbout
the sume perviod in Trinidad. '

In tho Phillipines the discase spread very rupidly and the coco-nut planters
became alarmed becanse their plantations were threatened with destruction.
Through the efforts of Dr. Copeland ¥ in Laguna (1903) uu uet wus pussed
requiring that all eoco-nut troes infected with bud-rot Le cut down and burned.
The disense has been considered serious in the Territory of New Guines and is
the subjeet of legislation, henee it is believed worthy of detailed discussion.




Bud-rot was procluimed nndersthe “ Plautation Discanes and Pests Ovdivsinee
of 18167 dn the Jasws of this Territory®® as o diseasu subjeet to lnspoetion by
gunlified ofiicers of the Departent of Agriculture, Reuedial measures were luid
down, und penalties provided for in casgo of nou-complivnee with the provisions
of the ordinance. In the ordinance the indieations of bud-rot were stated as
follows s

* Withering and turning brown of the ceniral shogl (which ean then he casily pulled
out by hand) followed (or occasionally preceded) by the deeny of the othier froads, und a

soft, vile, putrid, brown ret in the heart, followed by the wiole top falling off leaving only
the bure trunk.”

Approved combative measures ebtod wers: Bomediate {olling, cutting ap and
burning of afleeted pahns, together with spraying of all paline and ground within
a vadius of 150 fect with Bordeaux mixture, '

1t is now generally rocoguizoed that bud-rot may be due to u variety of causes,
hiestee evidenes of the power to iufeet 1 necossary o eatablish the uxistence of
any specilic bud discuse in g particulsr country of locality. It also appears .
neeessary to dilférentiato botweon the rotting of palin buds and truo bud-rot discases.
As bud-rot may bo brought about by so muny cuuses it reprosonts a condition
resufting froin u number of suck cuuses ruther thao a specifie disoase,

There have been several individual records of bud-rotted palms occurring
i this Porritory, not including those now known to be sssociated with lightning-
struck areas. The incidence of theso bud-rotted palmy led Do, Bryee©s'® (late
Divertor of Agriculture in Nuw Uuinen) to suspuct that true bud-rol was present
it this Perritory, So fur ay one cun gather frowm the records, no netual fungi or
bacterin which conld bo held responsible for tho discuse were isoluted. 1o
deseribed the condition of bud-rot©® in u dopartinental leaflor nund - mentivned
that tu Naw Guines this discase had beon reported from New Irelund, New Ianover
and the Vit Jelands, and was no doubt gencrally distributed in the Territory.

Phyglopthore fuberi, which sevéral anthors cousider to be identical with
Phyloptiwore pabimivora, was described by the same author™ ax being present
oti eocon hiere, cansing purple canker und pod rot.  This was signifieant, as bud-rot
i Indin, '™ Philippiuest® and other countrios ix nsunlly attvibuted to the fungus
Phytopliora patmivera. Thus it was legitimately considered that whiere Phylop-
thors was present on cocoa it would most likely be found on covo-nuts,

Ashly, 8. 8.9 stated that, although the hyiopthora of pod-rot and cucao in
the West Indies appeur to be the same species as that on the coco-nut, it is not
believed to bo the same struin, since the form from the palm has not been found
able to rot cacso pods.

Tho Bud-rot Position in other Gountries.

Tho position in New (uinea, however, ix, in tho author’s opinion, analagons
with what oceurs in Malnya where Lhytopthora sppo* 98 g found attucking
muny plants, but was seldom soen on coco-uuts,  As an illusteation, Thomson,
Muduya ™ inocolatod 40 covo-nut palms just above the bud with different strains
of Philopthora isolated from coco-nut, cotton, rubber and cacas but only oue
positive result was obtained with Phytopthora palinivors from a coco-nut derived
from Tudin. Dr. Muller®® stated personslly thut bud-rot due o Phytopthora
faberé was praciieslly of no importance in Java or the Moluecas aud that ouly
# couple of eases of probable infection had been reported. ’
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The preseut wathor has not so fap reen this fungos on coconits heve, alihough
i one ease of spear die-back of oil palms a fungus thought to be Phytopthora spy .

WISk seh, N

Stoekdale 19069 pointed ot that a proportion of the bud-rot occurring in
Feanld was parvely secondary ity nptore, being o consequenee of the Tailuree
of the palms brought about by so-culled root diseasc.  This wus Jaler proved to
be ped ring disease ™) due to infestation with » nematode worm,

dobston 19129 cne to the conclusion that Bacdlus coli (Esell, Mig.),
or an orzapism idhistingiisbable Trom i, which wus capable of eausing rot of
solt tissnes of the cove-nut plant and which 15 perliaps responsible for covo-nut
iad-rot in the Phillipines, wus due to Phylopthore faberi, and that the bacterivm
eoll was not the enuse of epidemie dikeuses there.  lle found that infection could
he obtained threugh the growing point with cultures of this bacterin, but only
i the cuse of sovere jujury or excessive dampoess.  Breyce 192409 giated that @
was ratlior an open question as to whether Buciltuy coli 1x in thix instance more
than econdary, b, Tollows the Phylopthora attuek and eompletes the ruin of the
paat.

Ashiby 19249 expressed the opinion that there were two budsrots o the
West ludies, one fungoid caused by LPhylopthore und ono bacterind eaused by «
haeithus, probubly u strain of Bacillus cols, but there is some doubt ns to definite
proof,  (See also discussion by EHiot¢9.)

Tucker 1925 jn “Porto Rico” isolated an vrgunism reembling £, coli
from diseased buds, but the results of his iuoenlations were pegative, - He
reproduced the disease Phytopthore faberd, with or without woundiug,

Dr. Butler, Diroctor of the lwperinl Burenu of Mycology, at the hperial
Botnwieal Conference, July 192409 indieated that he was of the opinion that
Phythopthore palmirora was the only vegetable parusitic organisin whicls had
been proved to cause the destruetive bud-rot of palms and was eapuble of nttackiug
perfectly hoalthy palias and inducing sovero epidemies of discaso.

Stapp, 19284 stated that it remains to be determined whether coco-nut bud-
rot is due to bacterin or fungi or both, Alsten 1024 und 1925¢( British Guiana,
staded that n diseuse, which was responsible for the dying ent of the coco-nut palm
in cortain localities, was fulsely designated by the name bud-rot for the rewson
that the bud was, us a general rule, the last portion of the crown to heeome
aflected, whereas in true bud-rot, a disease cansed by a species of Phyloplhora, the
earliest and most charactoristic system was infeetion of the bud followed by
collipse of the whole centreal whorl, A similar condition ealled “ bud-rot disease ”
practically identienl with the above wus deseribed frum Prinidad,

At the Fmporial Botanieal Conference it was suggested thut the term
“eoco-nut wilt” be applied  to these  ocenrrenecs. Briton Jones 1088
distingnishes two forms of the root disense of coco-nuts recorded by Stoekdulo ¢
and Nowell ) in Trinidud, which he uamed respectively “bronze leaf wilt”
and * yellow leaf ” or “tapering stem wilt . The latter is distingunished by u
yellow diseolouration of the lenves progressing from the tip buckwards while 2il the
feaves, including the centeal ones, become dwarfed. The latter is a ehirouic malady
and its history and cffects have not yet boen worked out; its described symptows
are very similar to those deseribed by Park us cansed in Ceylon by a root disease
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assoeiatesd with Meerophoming plmxc wil,  The saymplos deseribod also resewble
the mmmng ster und ehlorom is believed o be duo to soil deficiencies pregent in
New Guinen.

The Director of Agricuiture, Mr. Marrayt®, who reeently suw  these
oseegrrenees o Urinidad, feels certain that the broneg wilt dues not exist hcm,
and does not think that the tapering stem diseaso is the sama as the one found in
this eountry.

Swith 193400 Jamaien stutes that in Mantego Bay ares a forn of bud-rot
in which no fungal pathogon appear to be actively indicated hus caused severs
chunnge.

fdentification—"Lhye foellowing deseription of bud-rot is culled fromn various
publications. The first visible indications of the disoase ure the fulling of the
young nnts ou the palm and the withering of the wunguxt leaf: there i3 no
known way by which the curliest stage of tho infection may be detecled as, when
the first visible symptomn, or the browiing of the young leaf, occurs, the growing
point is nlready rotted. The young cmerging leaf bocomes yollowish brown or
tyght brown and projeets upwards sword-like from the crown.  The leaf dies
bocanse the softer purt of ity base is completoly rottod, and if pailed fivmly can
bo drawn out from the erown or inclosing leaf sheath, At tho buse will be found
a sof Krey or brownish mass of rotting matorial which emits & vile smell. The
steneh is appuront on wmerely walking past o discused puhin,  Tf the diseased
palur i allowed to stand the youngest leaves bucone involved and soun die, the
oddest leaves Leinyg the Iast to bo affected, at which stage tho bud or cabbage is
completely docayed.  The dead central leaf is often first broken by the windd
{ belivved to be more typioul in Phylophthora infection) and may {all to the ground.
The older Jeaves may remain green and retuin their usual position for several
monthy, but us they dio thoy are not replaced, and finally the trunk is left bure.

Only the soft purts are affected, the hard trunk and tho roots remaining
healthy, but once the bud is destroyed the whole palin of necessity dien. Often
the young spathes are votted in the smge wanner ay the bud, and often the youny
racees of flower beuds will be Tound dead when the »uuthv upen, A elose
examination of these dead rucomes will show that tlu.y aro invaded by the
fungus ut theie bases, Sometimes, but not in this cano, rows of durk brown spots
acroxs the pinnase or lenffers may be svon, duo to infcction by Phytopthora.

Nowoll, 1821,¢*) deseribed baoterial bud-rot and stated that this does not
affect the central bud alone, but may commence anywhere in the erown, cither at
the Lase of the leaves or infloreseences or on the tissucs between thom, [t never
extends Tnr on the teaf stalk wor dova it affeet the woody part of the stem, Only
in excoptional enses dous it teavel wore than a foot or two into the solter central
portion of tho stem below the erown, 1t was pointed vut that typical bud-rot alxo
follows rapidly on the death of hienlthy trees from poisoning or severanee of the
Sieins,

Shurples, Malaya 1024,0% at the Imperial Botanical Conference indicated that
come factors associated with severe- attacks of bud-rot in Malayn arve injuries
cansed by Black Beotle (Oryctea rhinaceros) or Rod Stripe Weovil (Ryncophorus
Sehaek), and tidal floodings ocourring in fields adjucout to rivers whers sufficient
protection had not boen made to provent the entry of water.  According to reports
submitted to the same conference ™'*#*48) gyampy conditions of the soil give.

]
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Cnese Looa eandition which results in bud-Pot, Droughits may give rise to n sinnlar
condition, us may ill-defined root troubles. 1t was also asserted by some thut the
planting of luunature nuts may cause a kind of bud-rot, .
Fmplasis was placed on the faet that growers of coco-nuts must not rush
to the conclusion that eases of buderol on theiv estates way be ennsed solely by
parusitic orgunisus. Good cultivation, goud dreainage wud satisfuctory manuring
are likely to result in a redueed number of cases of bud-rot in palms.  Correct «
mrvenftural methods would result in smaller losses {rom pestr and diseases, :
atthiongh some epidemies nee bowd o oceur,

Bud.rot in Fiji, :

Simmonds, in 1921 and 1922, 089493 degeribes an outbreak of bud-rot in I, P
which he considored to bo true bud-rot and s this is ene of the South Sea Ixdands 3
it is of more than ususl interest to New Guines planters,  le slated that the ;
diseuse soems to have beou present in Fiji for at Joust ten yeurs, but did wol cause
mueh anxicty until the years montioned, when o large number of pals were
destrayed on account of it.  The discase was almost confined to the wetter portions
of the group, whers 1L was connonly fovnd on the back purts of the estates along
the foothills, The contral heart rotted, loaving the outer leaves und ring of nuts
upparently hoalthy.

When an affected pulin wus cut down and the outer leaves removed neparately
n greenish brown or yollow spot was seon, and this communicated with the contral
portion of the tree, the whole of which was found to e rotten nnd in n very
foul rmelling vondition,

The investigations lurgely dealt with un outbreak ut Tuviuui, from which Dr.
Garmet ™ condueted microscopieal examination of the discased speoimens, e
fanml baeterin associnted with cach, but believed the ocenrrence to e serondury.
T w enlture of discused tissue he found a fungus which appeared (o rosemble
closely Phylopthora palmivora,  The Tmperial Bureau of Mycology, in reporting
ou n similar specimen, could only identify. the fungus as un intra-cellular
Phycomyeele (fungus group) whose myeelinl characters muy be similar to
Phylopthora us no feniting bodies ware present.

Poth Bimmnonds @ and their Tuspoetor of Plantations conunented that the ‘ i
alder covo-nits growing uear tho sea shore aro sttzeked very slightly, but that the ' 3
disease was most prevalent on younyg coco-nuts following a strip of land at the
bases of the foothills. This wes a region of continuous rainfall wud froquently
of pour drainage, thus tho covo-unts were growing under unfavorsble soil and
climatic eonditions. This indicates a more potent causc of apparent bud-rotting,
and it is believed by the present author that this is comparable with soma of the
arcas seen in tho heavier soils of Now frelund some distanes from the beaeh,

Some Examples of Reported Bud-rot Infected Palms in New Guinea.

Iu May, 1924, at Talasea, New Britain, u plantation inspector stated that he
noticed six trees suffering from what he considered was bud-rot, although no
microseopical examination was made, 2nd that many more pabins had heen
destroyed previously, ’

An inspector for the Kxpropriation Board, in Septembor, 1081, sont in u
specimen- from New frelund from a palm whieh had cuarlier boen attacked by
LRthinoreros beetle; this was not considered sufficiont to dostroy the palms, whiek
~undanbtedly died from cabbage rotting. Several palms were affected in the same
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\my amd wers within o few ynrds of oue amother. 'I'he symptoms appesred to
b the same as bud-rot exeept that the smell, although very pronvunced and
persistent, may not have been typical. (The author belicves that this was
probubly & cuse of lightuing strike.) .

It was also stated that although palms with rotten cabbage had previously
tween absorved it was tlmu;,ht that most of the cases wore caused by beetloy ontering
the eabbuge.  The soft tissues hud been exposed to infoction from bacteria and other
sources which sct up a rot.

Over 000 palms, most of which were destroyed, were reported to have been
alfected by beotles and red pahn weovil on one plantation and a fair number of
these slinwed ruttmg of the enbbage.

At Fulnsen iu March, 1923, the Distriet Oflicer cut down o twe-yeur old palm,
hecuuse when standing near this pahn g powerful and peeuliar edour was plainly
discernable. No traco of beotlo or weovil wus scen, slthough the hieart leaf was
ubviously rotting and the outor lesves drying off.  On being split open the kernel
of the bowl and lower. stora was filled with a ersamy coloured pulpy -and rotten
mess of semi-liquid consistency. Xrom the outside the truuk or bowl appeared
healthy in appcorance and was not punctured. It appeared, however, that the
disenss did ot dovelop from the cabbage. Newport (then Acting Dircetor of
Agriculture) in reporting on this occurrence said that the condition deseribed
is oceasionally met with in this Archipelage. It may bo a kind of bud-rot, but
does not tally exactly with the recognized bud-rot in other countrics, where the
oldor pals are usually aitacked.

"The characteristic smell of true bud-rot somewhat reseiubles bad cgus and
bud onions, while the smell from this palm resembled’ the putrid decay of
ordinary vegetshle matéer togethor with the souwr small of fermentation, He
Lelivved the ense to be o loesl bud-rot (hercin clussified a8 sporadic bud-rot) which
i nol infeetions and condd be duo to secidontal causes.

Some iseluted cases of what appoured to bo true bud-rot were rovorded from
Namstansi, Now lIreland, in the samo year. In December, 1024, a plantation
fnspector reported cuses of what were belisved to bo bud-rot on two plantatiens
in the Wite group and the symptoms wore described as follows i

“The discnse appears to bo w form of bud-rot and tho first noticeable sigu
of the disouso on a palm is ou the second or third line of frends, whers the tips of
one or more fronds die back a distance of twe or throe feot nnd haug down
(G4, Jeal break).

Runring down the midrib of thcsn affected fronds, a dry ret, brownish in
colour, was noticed ond this rot extended down the midrib & foot or cighteon inches
past the point from which the tip is hanging. On ono plantstion, three palms,
kitled by thir disease, wers cut down and carefully examined. At the baso of the
eobbige u eivenlar s of ovesm eoloured rotied tissno, about ¢ inches in dismeter
wag found which, whon cut opdn, gave off & vory offensive smoll, It was noticed
particularly that only the terminal shoot and the surrounding undoveloped leaves
wero absolutely dead and dry, while the lower fronds still remained groen.
Extending down the trunk from the base of the cubbage o dry brown rot was
found which in one instanee extended to o distance of twelvo feet, whila the trunk
below this area was exceedingly dry. The roots appeared quite healthy and no
traces of beetles were found.  The whele area where these pulins were discovered
was isolated snd kept under observation.”

1039.—~3
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The Plautation Discase and Post Yuspeetor, fron the Depurimont of Agri-
culture, was then sent o Witn to deseribo the discase and reported as follows —

*Phe disease is similar to'that which was seen on one plantation in the
Batuings disteiet of New Guinen in 1922, Tho first indication of the discase is
uddd Tronds brokeu in the centre, otherwise the palin appears (o be porfeetly lienlthy,
the central frond was Tound to bu dead but still standing upright, ‘Tho palm lias
a very sickly uppearanee, about half of the frends being broken in the eentro and
the whole enbbage leaning over becoming gradually worse until the whole of the
enbhage collapsern (O, head droop or lightuing strike).  The fronds have o dark
hrown colonring running throngl the conteal sleny to the peint of fractare, Tho
cautre of the eabbage ix full of 1 ereminy rot or substance which gives off an offensive
adonr.  The rot can be traced down the ecutre of the trunk for from G feet to
4 et and ocensionally up to 12 feot from tho cabbage. This rotted area takes the
torm of o funnel, tapering off from about 6 inehes in diamater ut the top to a
very fing point as i fravels down the stem.  The tronk belew this is practically
devoid of sap and is very tough., DPalmw which aro newly atfeeted appear to bo
very «dry whon the stem is cut.  The nffected area is on low-lying ground about
20 feet nhove the sea-—-udd affected palma being loeated on swampy ground nesr
the beaeh” '

Bryce 19230% wrote regarding this discaso at Vitu Island, and stoted that
frum the description the discaso is undoubtedly Lud-rot. Ho also said that the
dauger of rapid spread of this discaze is great, and that preveuntive measures
shoubd be undertaken innediately and drastieally appliod. "Tho disoased or dend
pratins should be ent out and burnt, purticular attention heiug paid to the destrne-
tion of the bad and corm.” ,

It should be noted that it is not cloar from the records whether the torminal
shoots died fiest, further that the occurrenes was confined to particular arens. No
castnl organisis were seen and in view of veeent findings it is not unlikely that
this was a case of “Fulso Bud Rot.” Novortheless, this conclusion must bo open
to doubt when expressed by one who did not juvestigute tho oeeurrence, 'Tha
mueroseopie (visible) characters were somewhat suggestive of true bud-rot, though
the fuet that no further spread was reported sevinm to diseount this possibility.
Aecording to the deseription it appears that some ““ llead Droop ” may have heen
presont, also the low-lying soil conditions deseribed would havoe been unhealthy
for pahis, bt is cloar that sueh records of bud-votied palms lod to the conclusion
that epidemie bud-rot was probubly preseut in New Guinea.

Definition of the ‘‘ Bud-rot '’ Problom.

Shavples 12800 jn defining the coco-unt disense position stated that up
(o IS the coco-nnt diseass position wus lurgely intlnenced by the results published
by Jdohnsou®™) in Lis work relating to bud-rot. The unevitical accoptance of
Johusow’s inoculation voynlts has led to much confusion as according to Nowell (49
and  Briton  Jones'™  the  technique  of  inceunlation  was  faulty as  the
infection stunds wore made in holes 48-cus, deop bored into the tender tissues at
the crown of young coco-nut palms grown under glass. Thns it iy evident that
nat mneh else was needed to eause their death,

The results of Shurples’ 1924¢%  fngculation experiments  proved that
unnevous widely separatod organisms other than members of tho genus Phyloplhoru
were capnble of producing typieal “bud-rot ” sywploms when stab-inoculated
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divectly into the cabbage or bud, hence wound inoculation muy be unsatisfaciory
in olusidating the causcs of bud-rot. ‘

It is evident from a-study of the litraturo that the mvestightions on the
prd-rot position have beon very complox and diflicull to folivw even in other
conntrios, 1o iy thought essential that the true position regarding the oceurrence
of bud-rot in New Guinon be expressed.

Although suspectod at varicus times, as for as s known no suthentic ocenrronee
of true infections or opidemic bud-ret by beon recorded in Now Guinen, with
tho pussible exception of the record from Vit Island.  ‘Phe cocoamnt palms hiere
which have been bolioved to bu bud-rotted sud recorded as sueh Tl into three
gron pH as fur sy ean bo determined.

- Falss bud-rot, due to Tightuing steike or dives, wihick s duseribed olso-
whare,

2. Palins which suffer from lepering slem, preswusbly dus to soil
exhnustion, leading to eventusl collapse and dying back of the
cabbage. This gy bo aesoeiited with rood disease bt no proof seon.
Nee discussion on deficieney discuses,

3. Sporudic hud-rotled palms, whore the discase is, in most cuses, sccondary
to injury by animals such as rats, mechanical iujury, inscet
injury, &e.

Thore may bo isolated cases of bud-rot duw to fungl or bucterin, but these are very
seattored, if present at all, and #o far ne fungi have been isolated from so-called
bud-retiod tissuess Aftor a recont severe attack of Promecolhecu unliqua vt ono
plantation in Now Britain, many palms witherod up and lost their enbbage, leading
to death of tho palws, 1t has been demonstrated that whon baeterin of the
Buclerium cols growp sro introduced into very young buds thyough injurics or
inseet puncturves, they can . develop in the soft nutritive tissae and cnuso a
dostenetive rot. )

Injury to Coco-nut Palms by Ligh@ning«—n causp of ' Palse Bud.rol.”

An cditorial in the Malayan Agricullurel Jowrnal (preface 61) referriug to
coco-imt diseases in Malaya made o statement which iy mainly true for this
Territory-—“ An n result of a study of the literature nnd text books from other
tropical countries it has froguently been nssumed that the cause of death of
coco-nit pnlms in Malayn was duo to attack by fuugx, recorded as ensunl agents or
bud-rot and root digoases in these other countries,

True ud-rot bas never been vecorded in Molaya, and no delinite root discase
of covommiits hus so Tar boen found in this country.,  Ouly ono instaunce of a
discase in whieh symptoms comparalle with those deseribed for true bud-rot
has been observed in Malayn. On this oceusion, it was found that the decay of
the bust tissuo lad beon cunsed iunitinlly by pnllcm fired from a shot gnu, (A case
of sporadic bud-rot.)

In the casc of coco-nut palms, no organisms Liave been found to be primarily
responsible for the only formn of bud-rot recorded in Malays. It has now heen
establishéd that in Malaya tho causo of this form of ‘bud-rot?! which rffects
coco-nut pubms is injury by lightning, 'The symptoms of the diseass do not
resemble frue bud-rot as reported from other countrics sinco the eentrel leaves
and the buds are usually only affected after the outer leaves have died.
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Feowas establishod G980 90 that thoo assesintion of the Tungus Morasmius
palntiroras (also present here), which wan previowsly saspected ol being ensual
i i effect, was only seconduary, this fungus simply sccelerating tho defoliation
of tho siricken palins and huving nothing to do with the uctuul vofling of the
tisknes,”

O most plantations in the senbtored islnnds of New Gudnesn, sunwerous areas,
constuntly reforred to as “lightning struck ™, have been scen and investigated
sud sueh veenrrences have aleo been mentioned in earlior roports.

The wvidenee shows that this condition is undoubtadly identieal with the
vetteeanes of ¢ lightining steike ” causing © Salse badevol ” whicl hns bovn deseribad
i Malayat™®, The incidence of these areas is widely spread and althongh found
i all parts of the Territory is nowhere so much in cvidenes as at Bougainville
Islasd {one of the Solomon Islands group) and on parts of the mmsinland, where
severe lightuing storims are experienced dueisgg the wetl senwon, It is o sigaificant
faet that several aress in Now Ireland and "Labar are ravcly affceted by lightning
strike, and usually whore this does oceur fow palms are affeeted.

On one plantation in Tabar ouly two cuses of lightuing strike have been
teeorded, oue which affected four palms and another vight pabins.  On sovera?
plantations practically no lightuing striko has been seen. Phere nee no high
wonntains in the vieinity and tho soils are of a different type from those where
tightuing strike is prevalent

During the eight months period ending April, 1936, the manager, Numa Numz
Plastution, reported that 53 pabms spread over ton isolated sreas were lost Ly
nuw Hyhtning strikes and delayed offcets from enrlier strikes. At four other
furge plantations on this island several lightning-struck arens comprising from
ten to twenty palns in cach wrea wore investigated, Hoveral pahins wers et down
amd the fronds and also the dead wood thoroughly exwmined.  Specinens from
the woest wifeated palins wore brought o Rabunl for microseopienl exmmination.

Lightning-struck areas uro familiar t0 most plantors hevo becanse thoy ure
readily discornible even in tho carly stuges. The sflected palms are usually
present in a eireular area avound the focus of the strike, “Uhe palms which receive
the full strike usually dio first, but tho surrounding paling may live for sunso thme
hefure thoy aro killed by delayed offect following the lightuing., The aflected
prhlins prosent o dried-up appearanco, while the fronds hang down loosely and,
although dried up, remain attached to the palin,  Bleeding of the stems is noticed

sud is usually sssociated with borers and'the fungus Pheluviopsis. It appears,

hiowever, that tho burning cffects of tho lightning are suflicient to induce bleeding
from the trunks. The fronds of the nffected palmas, in addition to being drooped
and withered, often hiave the petioles or lenf stnlks split trunsversoly,  Foweys spp.
awl Polyporus spp. were seon on the dond wood of the affeeted  palins und
Muarasming palmévorus (perfect stage) was also present.  Tn the worst cavos
the bark readily strips from the cortex, and in the dead palins in somo eases a
gond deal of black Tungus myeclivm wes evidont when the skin or onter luyer was
vemoved ; the ent timber showed somo reddening in the vascular bundles and only
a light reddening in the central internal fibrous and conducting tissues, The fronds
(homs boms) were badly drooping on the palms showing delayed effects und often
the pinnae (leaf divisions) were apparently burnt back to the widrib, of. bitten
leal disense deseribed by Nowoll 9. This could be expected to be due to ghining
strike, but was usually associated with 7hielaviopsis. There was no false bud-rot
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on the palins eut down, bug It was scen on other palms where the eabbago rotted
und e objeetionnbls sl was noliced,  The individuad prhins in most cases
apprared to dic from the vitside inwards and not from the inside outwards, which
is also comparable with siniiar oeourrences recorded by Sharples in Malaya 9,

Ou one estate hiere somo recently struck paling wero seen in a triangular area
pear fwo lowses whern pige wero fed, A feses and nosmall railway line converged
neatr (his spoty, where conditivns should bo fuvorable for lighining conduction—
spparently iwo palms were aficeted by the direct striko while several surrcunding
pading were showing delayed effects,  An occurrence of o similar nature, whore
whout twenty Aveen palins situnted very elose to a barbed wire fenco were njured
by lightuing, is recorded frose the Covsnut Jxperiment Station, Klang, Mualaya.
The centenl palies usnally die firgt, but thoe outer pulms in an affosted aves may
persist for six wonths or in some casos rceover ontively, thus the condition of
bud-voiting  mentioned s nel an immediate development. A departmental
instroctor says that ho hey actually seon the paling after 4 vivid and strong flash
of lightning and wag able to sclect the contral puln siffeeted, a8 the inside fibres -
of the trunk were exposed. Plantation owners hiere have actuslly seen the ground
Hfted and the reots exposed, with tho grass burnt above, by lightuning, showing onc
weans of transforring the charge from one palm to snother, ie. by the wet
surfaee roots where the ground wes very moist, ’

The following reacons for the particulsr susceptibility of plantations in
portions of Bougainville Island to lighining strike are advanced.

Firstly, the perceniagoe of magnotite or magnotic iron presont in the soil is
said to be fairly high, In Buin (south of Bouguinville) Watarbouse personally
stated that ho sew areas of virgin bush forest comprising soveral trees struck at
the one thne, although usually only a couple of trees are affoctod.

[t has beon found that the clectrienl potontial in tho region of lofty mountain
porks is often very high, Tnerease in elestrical potontial is recorded where the
warne air from the son ooust sud’ plantations carvying demse masses of water
supour from the sea is forcod up the high mountain slopes and tho olectrieal
charge increases with condensation, Thus thero would bo more liability to
Hghtaing near sueh & high mountain as Mt Balbi (10,170 feet). Although under
moist conditions the potential nced not bo #0 great ss in dry atmosphers the
entisen here are more pronounced,

In Toagland, whore electrieal rosearch ix carvied out, 3t ling beon shown that
proladly 2,000,000 or 3,000,000 volts ure requived to produce a 12-ft. flash of
lightning, hence such a bigh charge could be expected to affect 8 fair radius of
padms. Lightning, according to recent findings, doos not occar as in one flash but
in a sonsi-oseillating eorios of flashes and behaves as an electric spark on a large
seade, Tt has been scen by sparks on a lightning conduetor which waus not actually
struck that a small but ruther constant charge may be carthed when the
stinosphere is heavily charged with electricity,

The chemieal effcet of & lightning discharge is considerable, e.g., n considorable
quantity of smmonium nitrite (NH, No2) is formed in thoe air and washed into
the soil, but this is not harmful. There are, however, small quantities of nitric
and nitrous acid liberated which may have an immediately deleterions effect before
they veact with other chemieals present in the scil. In any case it can be quits
understood that lightning will affect the vitality of the palms in clese proximity
to tho strike, becauso of the highly-charged atmosphere in the vicinity, although
thay might not receivs the divect charge.
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On Kar Kav (Dampier) Lsland, @ voleanic island which is about 50 miles in
ciremmferenee nnd rvison in the eentre to a ponk of 4,900 feot, e eondition of
hightuing strike is very provalent. Oun ono plantation on the muinland well over
LO000 patms bave beon destroyed by lightuming, and as many as 40 palms wore
nffected in the one ares. “Lhere wore high mountains behind and the situation on
w peninsuda led to prononneed differencos in olectrieal potontial,

Effects of Burning-off in Relation to Disesse.

Thore i the question us to whether conditions similar to those which exist
in lightuing-struck areas enn bo brought about by othor causes, which is difficult
to answer, ‘Phe ocenrrones of o coumpurable condition in about 500 coco-nut puling
at one plintation, in Now Britain, suggosts that fires may bring about effeets
similar to lightning strike, Theso pulms wero situated in u depression at the
buck of the plantation and appcumd naturally stronger than in the soil exhausted
arens in the immodiate vieinity, This ares had been badly burnt over scveral
tmes aned the bases of the palms were badly affected. Stem blecding was presont
ou all the palms and the leaves showed the same drooping, ovcrhangmg appoarance
ax is seen in the lightuing-struck areas in Bougainville,  Microscopical oxamination
of the frowds which had died bnek from the tip showoed that » fuugus, o speeics
ol Helminthosporium with at least two spore forms, was present. Tho disensc
was seen to begin at the tips of the leaves und work down tho cdges of the
pinnules, finally affecting the wholo pinnule (loaf division). The dead fronds
on older pabims rewained attachod to the palms while the centro midrib became
sitvery or blackened in appearance.  The lesions wore not seattered but showed o
brownish halo near the edges, where the brown diseased tissucs jvined the groem,
apparently unaffected txsww, thus the appearance Was not the same as when
Pestalozzia pabmarwin is prosent.

The serowsness of tho disenso beeamne upparent only under unfuvorable
conditions when the vitality of the pulms was low and whose decline was hastencd
when the shuds lessened and Kunai (Jmperata arundinacca) began to spread.
Obviously only hygienic and cultural mothods designed to incroase the vigour of
ihe palms could be advocated, s there was no direct treatment uvailable which
could be ¢onsidored eeonomical.  The advieg,in this case wus to strip off all the
vipe unts awd affected fronds (bom boms) fnd burn the latter, the work being
comneneed on the ontside of the affocted droa,  Lu addition, a lurge ecirelo of
ground was dug up around cach palm so that the cover crop present wus given
a chanea to grow. Ashes from tho drier and somo other organic manures, plus
o luter application of hasic slag, made a decided improveraent in the diecased area.

Sueh injury to tho palms whero rubbish, grass und so on has beon burnt
arvowid the hase of the paling iv not wncommon in Now Guinen and, in addition to
the diveet dujury, the added danger from inscet and fungus pests is very
considerable,  Any burning off in plantations should bo carriod out earefully and
it wust be remombored that reouwrring accidoutal grass fives in a lalang (or
kunai) infostéd plantation may have the sume t,ﬁ'm,t.

Lightning Storms in Relation to Diseases of Coco-nuts.(*)

The subject of lightning strike sud its connexion with fulse bud-rot is of
great hnportanee to local p!uuu:rs, henco the liberty is taken of quoting Sharples’
findings on this subjoct from 1928-83, almost verbatim (e,
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False Bud-rot due to Lighining Strike.

* In Maluya evidence has been adduced which proves conclusively that the
form of * bud-rot ™ found ju that connutry is the direet result of lightuing strike.
This form of bud-rot s charncterised by the central shoot being the last part to
die, the outer leaves droop and turn brown long before this oceunrs,

The areas affeeted can be divided into—

(1) Swmaull areas of commaon oceurrence.
() Largoe areas of rare oceurronce,

COCO-NUT PALMS KILLED BY
LIGHTNING STRIKE.

LIGHTNING STRIKE. N.B.—Central palm just
deed, Ring of 12 pabms killed.

{«) Small arcas affected by lightning. The typical cases, locally known aus
bud-rot due to lightning strike, show a group of len-twelve trees, of which one, two,
or three central trees die rapidly ; on examination the bud tissnes are found o
be in a badly decayed condition. The surrounding trees show disease symptows
of varying intensity, e.g., stem bleeding, broken and hanging ontside leaves, with
the central leaves and spike still standing erect. When left untreated somao of the
clightly aficeted trees gradually grow worse and finally suceumb,

‘T‘;ﬁ;I almost  verbatim feom N, Sharples, Awnals Applicd  Blology. .\_\, % .p‘p.-Altﬂ‘.';
Pebruary, 1848, s
.
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The leaf symptoms of the slightly.aflocted teees can be conveniently deseribed
hero,  The broken loaves are in some cuses found with (he break tuking place
ubout 2 fect away from the distul extremity, so that the tip of the leaf hangs
down.  Sueh damaged leaves are termed “tipped.”  Others show the break
taking place about the point where the basal leaf pinnac join the potiole, about
Sea feet Trome the stem, and the whole of the leaf stalk carrying the pinnne hinogs

LIGHTNING STRIKE.~Polms destroyed by lightning.
dowu. “DBroken” leaves is a convenient term for such leaves in contradistinetion
to “tipped ”. Leaves bresking away from the stem at the base but remaining
attached and hanging against the stem are termed “ hangiug ” leaves.
(b) Large areas affocted by lightning. The large areas of affected palms,
groups in which over 100 affected palms may be found, are of very rare occurrence.
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The first wax examined in 1923, whop 80-100 palms were found showing symptoms
exactly similur to affected pulns in the small patehos,  Oun tho same ostate in 1920
a lurger ares, showing botwetn 200 snd 300 trees, was found. This incidont
caused sunch concern, boeause of tho poasibility that the area affccted in, 1930
might be convidered a ro-infection from the 1923 ares.

fu deating with this cutbronk great precautions wore obsorved to prevent
spread as a result of diseased tissues boing transported down the drains, The
possibility of u severe root infection eould not be ignored, and the ususal isolation
wethods were recommonded. The ares was treuched off and no frech cases of
dizesed trees have yot been roported outside tho isoluted area,

'Tiwr»x‘y of Lightning Dischsrge and its Bignificance in Digeasze Problems on
Malayan Plantations, (*9

As mentioned above, the symptems shown by the affected palms and the
sogretiee of evonts so far met with in.the larger aress are exactly similar to

thwose found in the smaller aveas, where the cvideuco for regurding lightniug

us the primary initiating cause is so stroug. Lacking a satisfactory explanation,
the oaly canse for congratulation was that thoe Jarge aficeted sreas oceur at rare
intervals,  Thres have been studied up to date, one in 1923, ons in 1936 (both
of which veenrred on tho samo estate), and ono in 1083, In 1929 the Twentieth
Kelvin lecture was delivered before the Tnstitute of Jleotrical Engincers bLy
G. C. Simpsen, CB., F.R.B,, and his subject was “ Lightning” 'The lecture
bidd anany points of intorest in viow of the pesition in Malaya with regard to
lghining strike and bud-rot of palms,

Dr. Stapson, in his exposition, distinguishes three types of discharge—
(1) The discharge within the dlond.
(2) 'T'he discharge to the ground frem a positive cloud,
() The dischargo to the ground from a negative cloud.

[Ie states that the two lattor aro of most importance to the electrical enginecr,
for it is thess whieh strike buildings and overhead wires und do structurpl
damsage,

"The charactevistics of the two types of discharge to the ground are very
difforent.  The dischargo from a positive cloud atarts high np in the atmosphaore
and branches out on its wuy to earth.  An carth-connected object may therofore
bo struck cither by the main “trunk® or by one of tho “lranches” On the
other hand, a discharge to a megativo cloud starts on en carth-connected objoct.
which takes tho whole discharge.

The theory leads to the conclusion thet discharges from positively-charged
clouds would bo frequont but woak, while discharges fromn negatively-charged
clouds would Lo infrequent but very strong. Dr. Simpson stated a furtber con-
clusion, ie., that thore are at lesst four times as many discharges botween
positivoly-charged clouds and the ground as botween negatively-charged clouds

and the ground, and there are good reasons for belioving that the ratio is nearer
10:1 than 4:1. '

Applying theso conclusious broadly in relation to Hghtuing strike on coco-nut
palms, two important points aro immediatsly obvious. Dischargo from positively-
charged olonds will bo frequent but wask. Theso frequent but weak discharges




can b vonsidered as vesponsiblo fer the numereus small groups of eoeo-nuts
kalled nluriug practically overy month of the your; in connexion with these
conclusive evidence bas boen oblained of the direct conuexion hetweon tlu.. typical

symptoms and lightning,

Dischnrgos frony nogutively-clhiwrged clouds will be iufrequent but strong.
These infrequent but strong discharges ullow o conventont aud fitting explanation
for the occurrence of vreasional nreas of coso-nut palms being killed out, although
there is no direet evidenco of tho counexion between tho two.  The symptouss
shown by the affected palus in the gl snd liego srens e s esuetly slike thal
oily ene conelusion ean be drawn, and that i that the cavsal agent is tho samo in
both cases.  Until the sppearanes of Dr. Bimpson’s paper caution was necessary
in the absence of any direct evidenes or fitting explauation, but new that the
phiensmoenn expericneed ou cveo-nut plantations ean be fittingly conneceted up
with physicul phenomwenn, thore seems o reason to donbd the adequacy of the
explanation.  Many diseased aress have been visited porsonally, and the general
trend of events is found to be similar in all.

The vouclusion can bo stuted with absolute definiteness that bightning is
of primary huportunco iu tho cuusstion of diseasu on plantations of Cocos naeifera
in Maluys., This statement pguius edded point from the faet that uot ouly is
Hghtning the sourco to which false bud-rot hns been traced, but definite evidence
has boen obiaived to show that it must be considered to be the initinting eause
of many cuses of stom-bleeding snd reot disease of covo-nut palins, The symptoms
of these diseases have been found to Le purely secondary, appenring in trees
slightly, but not visibly, affected by lightning on somoe previous ecension,

Delayed Effcets.

Coco-uut palms in o lightning-strike sren may show nd visible xigns of
dumago ut tho timo the budly-affected pahns are killed, but sucelghh to & form of
root disease soveral months afterwards, Thero is Imlu doubt iniliese cases that
the palins wers advorsely affccted by the llffhunug which was responsible for the
death of the budly-aficcted palms on u previons date. Many cases of this type
aro wrongly diagnoxad as roo! diseass; the initiating causo iy lightuing, and the

root trouble sccondary,

Similer records apply to palms in lightuing-strike areas which show very
slight traces of stom bleeding at the thne tho badly-nffected trees wme killed.
“Stes bleading” is due Lo a reddish Nquid which exwdes through discoloured
eracky in tho oxtornnl stom tissues, A smadl boring bootle, Saprosiles pygmares
1far., conmnonly attacks pnlng suffering from stem bleeding, and ecases havo been
found which show but slight signs of stem Dleeding, but several months later
the bleeding had becomo suddenly profuse, and tho pulm died rapidly. In one
instance, two palms 14 cheing away from- the noarest budly-afleeted pals,
suddenly succumbed, twenty months after tho strike.  Similar observations have
been mado recontly in Mn]aya by, Thompsou.(“)

T'his evidenee has been obtzuncd 10 show tlmt the common diseases of coco-nut
pulns in Malays moy originate through lghtuing injury. Three discases have
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beun recorded from othor countries]) nnd are considered o be separnte mud distivet,
The discases and their causgs us listod ot tho prosent date sro—

] Dizeuse, Cause, '
(s) Bud-rot .. oo Lhyltophihors sp.
{0) oot disvase oo Banoderma bucidum (lieyes) Karsien,

(¢) Stem-bleeding disoese  Dhicluviopsis purudozu (de Seigues) v, Llohuel,

In the writer’s opinion, the positive evidence for the connexion of the disease

und the canse thoreof in (B) and (¢) is not very convincing, and, in view of the

fuots recordod ju this iuvgwigutiuxx, suust Lo sceopled with eaution,  With regard

to (), there is ne evideuce in Malays up to dato Lo show Limt u Lhylophthora sp.
15 wssocintod with the preblem us a causal pgent.

Troatmant. :
1t i obviows ihat the ecsurrenes of lightning sirike eannot bu prevented.

- Such treatmont as pasting thick lime wash over the stoms and spraying lhas been

triod und proved both ineffective and costly.

Troatimoens should bo more goncorned with proveuting any deluyed offcets
frean lighteing injury in swrrounding palus,

It bas not been proved whether thero is sny apresd of fungus infection
through tho roots of doad palms, hut the possibility is thore; the use of trenches
to isolate dizensed from heslthy treos wonld provent that eondition only. 1t ix
provident thet these affected sreay seldom extond naturally beyond a eertain
Limited distance befére the condition is chocked.

The idea that tho seil op lightming-struck arcus is poisoned and will not
arow now paling for some thne mey bo duo to the fuct that the mattod root system
amd awy fungi present would retard healthy growth, "

Conirol Meagurss {recbmmended by Sharples9).

Although these mensuves wors advoented bofore it wus recoguized that the
effcety of the fungi are largely saaondary to the lightning strike, the only pessible
procaittions which coulu bo teken arc outiined. '

Acenmulation of dead snd deeaylug material aaust he avoided, ax fungi
fruetify moro in wel wwallwr' heneo dueing wet periods grestor vare must be
waken,

Spraying motheds cannot be? recommended owing to difficulties in reschbing
the fungi present. ‘ '

The only anuthods thet can bo adopted ere the nsual sanitstion methods,
dosigned to clear away vegetablo debris antd dovvease abimosplherie humidity in the
places whore the fungus ix gruwm“ strongly.  Control meusures for affected tall
coco-nut palms will be shmiler in, (@) cases of typical lightning strike, (b)) in the
areus whore large nuinbers of palms showing similar symptoms are affected, and
(¢) in urens where tho palms are retregressing owing to uusuitable prowth
eonditions.

In caves (¢) and (&) the dead and badly-affected palms must bo cut out
immediately, and the lesves and upper parts of tho stems destroyed. About

. ¢ feot of the comparatively soft stom tissno bolow the cubbagoe shounld be treated

immedintely, as this part of tho stam ecems to bo the favourite portion with the
Black Beetle (Oryctes rhinoceros Linn.). Same palms which do unot appear

v
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hielly affected one dist inspeehion will later show aore definite symptons, and
thesy abse. must bo promptly truutcd The leaf trunk should ho piled, inspected
atd teeated. & )

_ bruring vainy wonths burning is often diffiendt, but it is imere necessary o
take precaotionary mothods during wet poriods bocanss of the profuss develup-
ment of the fructifientions of any fungus presout, with conseyuent liberation of
millions of spores, If buruing connot bo undortuken, thoe materinl should by
piled in varions places and inspection of theso piles of decaying vogetable waterial
should bie mude at intorvals, 30 mushroomeliba fruit bodies of Tungh begin Lo
develop, the piles shonld be drencbed with a 5 per eenl, solution of coppey
solphate,  Tho stoms and reots should bo cut up, spiit and piled awd await
emivonient opportunity for burning (vonking  with petrol or kerozeno would
uxsict the hurning).

Slightly affected troes with leaves lunging, broken or Lipped, should be
clenred up by outting off all leaves showmg such a:,mptom-s. This will make
xupcrvz»-wn over these pslms much casior, for, aftor cutting sneh lenves nway,
iowill e cary to keep a strict tally and to judge whetlee affoetion in making
progress by noting whother healthy leaves, proviously iulsct, hecouwe brokan or
tipped,  'The cut leaves should Lo treated as indieunied above and firing done ns
soun a5 weather permits.

Tn arens where the palms are retrogressing, owing (o unsuitable growth
conditions, the badly-infocted trecs should ho trealod similarly., Most affected
leaves aro bunging, but few are broken or tipped., These affected leaves should
bo eut uway and treated os indicated above, On these arcas large accumulations
of docaying vegetablo matter aro always present; this decaying material should
be collocted and destroyed. b

Tn conjunction with theso sanitation mf‘th(}&ﬂ, measures designod to lmprove
soil couditions should be undertaken. There is littla definite knowledge regarding
methods to be adopted, bus applecanom of lime and fish manuro have in some
cases, brought about definite Improvemeonts in twelvo to eighteen months’ time.

In concluding this discussion, ono can stote fairly conclusively that there
liag not been uny record of o true infectious or epidemic bud-rot occurring in
New Gnuinea.

Brielly, the supposed hud-rot infoctions recorded in this "Porritory could he
delcrmined, in most cases, as boing aither # false bud-rot ” due to lightning strike
or fires, or palms which suffered from * tapering stem” primarily dne to soil
exhaunstion, leading to the eventunal eollapze and dying back of the c'xbbagc, or
else “sporadie bud-rot,” where the disenze is usnally socondary to injuries of
varions Lypos, .
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00C0-NUT BOOT DISEABES.

Liryew, 19249 doseribed o reol disvase of cocu-nuts due to Fomes lucidus

hays) (Uanoderma Iumdum), first desoribed by Leteh in 1910 and recorded by

tiwe uuthor from Walis leland, off the New Guinea cousl. The fungus, Lowever,
was first recorded by bulmmxmn and Lanterbach on Bougainville Island and on
the anaindandd, This diseass has boon fomud in Jdava on dry sandy Jowms and
s Muduyn is suid sometimes to attask the reols of backward pulns. 1t has been
proved experimentally that the parasitism of Ganoderma lucidum is very
Jow, (89

b another leallet™® ho doseribied rovt discases coused by Fomes lignosus
iStotzch (now Kiown as Rigidoporus microporus) und Fomes Lamocnsis murr
{true nusue == [, Nowtwus), The former was recorded vcarlicr by German inves-
figators, and also in Dutch New Guinea, These leafiets are available from this
Bepartwent of Agricuiture, hence it is net proposed to deal with the deseriptions
further. It is intended to presont tho author’s opinion of the status of coco-nut

“reot diseases in New (uinea,

From experience gained to date, oue is inclined to agree with Park®Y und
Sharples®) iu their conclusions that rout discases of coco-nuis wre not such
toportant cinses of luss of coco-nute as was formerly believed, in any case, as
far us New Guines is concerned.  Park statest®) that the coco-uul pabn does not
appeasr Lo sucenmb readily to the attacks of reot fungi, und it is vuasual to find
what way be termed speetaculsr nstanees of death by root disease, Maller$®
<tated possonally that esteasivo aroas of coso-nut pulins in Western Borneo, where
the water tuble was too higlh, were found uttacked by Polyporus spp. &e., and
50,000 palms died, and that voot rots were mainly found whero seil conditions are
nob snited 1o coco-nuts,

It is said in the Philippines that rool diseuses are gomimon in wutur-log"cd
soils, but that the primery cuuse of romug may bo due to lack of root aeration,

Sharplest®) goos so far s to state that little definite root diseass of coco-nuis
bas been found in Malays, and that other causes aro u@ua‘ly responsible for the
dvuth of coco-nut palms,

It appears that the presence of uumerous root-rotting fum; has beon
conspicuous on buses of ordinary trees in tho tropies, e, the specics of Fomes
whieh have been found on coco-auis heve been roeorded on sevoral othor hosts of
plants.  Vhetr presonce on avenuo irees, such aus Poinciana regic and Veltho-
phorum, in Rabaul, is sufficlent to show their offect on susceptible trees under
tropieal conditions.

Navertholess, coco-nuls have a different root systomn from the ordinary troes
fomnd b the tropies, evon including such eropy ps covor, rubber and eoffee,  These
fatter belong to the grout growp of dicotyledons, while the coco-nut is o
monocotyledon.  'This docs not fmply that mouocot)!edonw are resistant to root
discaves, sy wmize, which v g wonvcotyledon, is very liable to reot-rotting.
[t douvs indicate, however, that palms do not form a tap root, and that they
produee their roots in succession throughout life from the bass of the stem. In
the case of coco-nuts, those main roots are very uniform in size, and are provided
with & hard, lignified, shell-liko epidermis or ¢kin. Tho main roots may branch
to form othor straxght-growxng roots, but from these arise small brenching roots,
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which are the femding roots of the palm. Thus, if w0 reot of o palm is danmaged
s that the rootlets die, these will either b ruphwul near the Up or & new root
will furm at the base of the palm.

Park® stutes that this faculty for replacing jujured or disossed roots is of
mmporbnce i disease of coce-unts, sineo so long s the puthoges (fungus, &e.)
confines Hsell b the pools, it is possible for the paluc to go on roplaecing ailected
roots, provided that tho environmenta! conditions are favorable for its growth,

It is concoivable that o fungus which could be definitely parasitic on the
Jase of U pahin woald Ine miors Tikoly to cso the death of tho comenut,  ‘Phis
type of infection appurently is of ruthor yure vecurrence, and might only be
brought on whero other fungi or unfavernble seil conditiuns huve cxused the
death of the feeding reotlets and redueod the vigenr of the palm,

General Deseription of Root Discase,
"The following typicul description of the condition of coco-nut palms affeeted
Iy root disouse is generally presented.

The onter luaves of pabng affected wither and haog drooping downwurds
avomed the st Tho central upright Jenves nud the unfolded sword-like leaf
remain green and of full size. A few green half-ripe nuts may remain on the
pabm, while the bud is quito sound, . Lator the outer drooping loaves fall away,
leaving a clustor of upright leaves at tho top of the stemn, "Ulis condition may
persist for sume years; the pow leaves formed boing suceensively smaller until
at lust they will withor away and the bud deenys. The palin in this condition docs
vol set any. nuts, and later conses to produce sputhes or Howering hranches, It
i+ hupdly necossury to point out that this deseription fita in seeuratoly with what
ocenrs undor conditions of xoil deficiency, causing dying baek and ineipiont
eldorosis of the coce-nnt paln,

Suspected Uoco-nut Root Diseases,

A suspeeted enso of root disease was roported from the Mortlock Tslands in
1033 by Crockor, inspector and instruetor of this Department,

Tho fiest indicotion ‘of tho disense was tha falling of all frait, while tho
fronds broke and about half-way from tho bose wore seon to hang over. The
fronda then died Lack, and finally tho complote cabbages fell ovor and tho palms
died. Tho appoarance of an attacked palm was similar to oue which has been
struck by lightning, axcept that the external markings und burns wually associated
with lightning woro wot present.  Moreover, this dikease kills single palms
froquently, and not slways o group of palms, ax ovenrs in e innnedinte vieldity
of u lightningutruek pabm,

Affected palma felled for oxamination showed no siguxs of insect attack; tho
cabbage in every ease was clean, and no unusnal sinell was notieed. The lrunks
or palm steins shownd no external aigns, but tho pith in the centre of anch was
discolonred o brownish red.  The affected area compused one-third of the diameter
mnd oxtended from the base throughout the ontire length of the trunk, This
discoloured portion was surronnded by apparently healthy pahin tissue,

"The natives at the Mortlock Islaunds state that thoy have removed miore than
200 palms killed by this discase, and during the inspeciion quite 100 dying and
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dond palns woro noticed,  The disense eppoars to be confined Lo one islaud of the
graup which is the largest and livs on the seutliven sido of the atoll, The discuse
was referred to i the reportias  eoco-nut rovt discase”  Tho Mortlock Islunds
are coral lands with o fringe of raised grouud, but arve usnally low-lying in the
gentre, whore the ground is swampy and heavy, Lt is o pity that the browaish-
reed discoloration was nob examined misrosecoptonlly for any presenco of celworius
or fuugas,  Sueh soil conditions, howover, aro unsuituble for heulthy growth of
coto-itits, nind would bo suflicient 1o causy the dcnth of tha palms,

fn 1938 the following iuguiry was peevived from the Managor ol a planta-
ting sitpated on the a'ma!»h eoust of Now Britsin, Ou the p n.uutum there was
a bateh of about Gifleen pabus which apponred to bo aking no headwuy,  ‘Theso
palns wore abuut eighteon years old, und sbout 4 feet of tho stem below the
crown showed a marked diminution in dizmeter.  Tho frounds were fow and
yellow, although the spikes wers alive and growing,  Thers were no xigna of nuta
or spdhies. 1o compurison with the redt of the plantation the grass was growing.
poorly, but tho species presont formed a denso mat, :

The present Dircctor, in answor to this inquiry, remarked that the mnrked
diminution in the diameter of the truuk olearly indiented that the prhas were
in oxtremely poor healtlh,  If the Jand Is swampy it should bo drained, aund, in
nny ense, if the palms are not too far gono, they shounld boenefit by eultivation and
the tise of cover plants (Calopogonnim, é'c'.), or ereet groen manure plants such
as Ceotalaria or Teplivesia,

Earlet® doseribed o condition from Jamuica under the heading “ Coco-nut
Wasting Pisease,” fn which the symptoms were as follow: “ The nuts fall a few
al a dhwe; Hhe lower loaves droop and full pwnmmmly, while the new leaves that
ave produced heconks suceassivoly sinnller 'aud loss vigorous, dn the final stage
thes Denves wree reduced 1o less than half the norual sise, and tho fow that remain
siand ereet ns a thin wisp at the apex of the bare st In the trees examined
woowhite seale was always found at the baso of the petiole (!mf stalk) and on
the fruiting peduncles; but they were also soen on palwms not showing recognizable
sympiots of the dissase,

Frgtado ™ siates thut apost of the tapering broes ho hind seen in Akyab,
Burng, were in uderdrained and neglectod sitnations subject to hieavy Heods
in the rainy season,  The longest leaver measured on many pahna Were not more
than 1} yurds in length.  There was no sign of zmy organism doing damage to
the aerial parts of the tregs,

e Mal, 00 wrmn;; ou tho occurrence of 'l‘apcrmg Bisease” in the North-
wost Provinees, Ceylon, states thut the discass is Buportant thm'e'-. 1t was fu;m:l
that 2 lergs namber of healthy palms whick hiad beon good boarers showed

nulu.ﬂ tapering of tho uppermost part of the trunk, whieh proceoded in sp:m
4.r nunring and good cultivation, Tho fronds ne;.e began to decreaso in siza
aud heene fewer in number, while tho yisld fell off entirely. The leaves
grasdually turned o greenish yellow, and in the final stages the number of branches
was redueed to sevon or less. Tho tapering had meanwhile proeceded so far that
the stewder trunk counld no longer support the fronds, which then fell off altogether.

‘
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At this stage the bud-tissue often would be found rotting, but this was quite distinet
fron truwe bud-rot.  Tho peried that elapsed from the firsy sigus of tapering Lo
the deuth of the trev was fremi two to thres yours.

Thers is a second typo of diseased tree, equally well distributed in Ceylon, in
which ne signs of tapering were ovident, The first symptom is u faing yellowing
of the uppermost fronds. The fronds beeome graduslly less in numnber
and swmubler i wizo, and soon the tres couses tu boene. Prees in both these types
of disoase range in age from 20-40 yoars, and buve in most cases beeu good beurers
of healthy growth and in ell respects normal.

T'he ubove or similar symnptoms enn bo expected frawn n variety of eunses, such
s mabnatrition, rock pan and  imporviows  olay  botton and  waterdogging
comditions; ia the last case a very distinet yellowing of the leaves vesults, 1t ix
not wiusual to eeo stunted aud tapering trovs on neglocted lands, but the disensed
jroes deseribed were found in good soil and situation, on well-cultivated estaies,
whorn other possible unfavorable enuses were oliminated,  This suggested 1he
possibility of root discuscs boing presont,

TAFERING. STEM, ASSOCIATED WITH
SOIL EROSION.

Lvidenco of root discase in Indin was first deseribed by Peteh, whon he
recognizod Fomes lucidus in a gection of u diseased bole of a coco-nut tree. The
following seven fungi have been found associated with root diseases in India :—%
Diplodia, Poria, three specics of Fomes, Polyporus Zonalis, and later Rhizoclonia
bulelicola,

Iuggins®® desoribod “ bronze lonf wilt” of coco-unts in British Guinna
ns & rosult of planting on unsuitablo laud in the first instunce, und subsequent
negleet. Laurge numbers of coco-nut trees in the colony aro lost from wilt discase
(formerly kuown as bud-rot), a condition primarily brought about by unfaverable
onvironmental conditions, and entirely comparable in cause and cffect with the
“bronzo leaf wilt” of coco-nuts in Trinidad (sec Briton Jones,™ glso Bain(®).
Contributory factors to the ocourrence of the diseaso are insuflicient nutrient
supply, water-logging and poor cultivation in genoral, the latter resulting in a
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hid condition of the soil and an, ovm‘gwwth of weeds;, which block the drains
widd competo with the palws, to ‘tho disadvantage of the latter. The discase is
most usually found upon hoavy soils, but oceasionally appesrs on sand reofs. The
symptoms exhibited by the palins are a yellowing, and later bronzing, in colour
of tho leaves, which eventually die and hang down. The onter (i, the oldest)
leaves wre alfected first, and then the othor leaves follow in succession, the crowu
of thy paln being the last part to lose its green colour. DBy the thme half to
two-thirds of the leaves have died, however, the heart and bud of the tree beeome
involved in & wot foetid ret, which is very ovident if wa affected palm be folled
nud the erown opened Jongitudinally.  Tho organinus which eause this rot are
only socondary fuclors, und only atteck the already weakened tissues,

Purk in 1027049  discovered Rhizoclonia balalicole (Taub) Dutler in
associntion with root discase of coco-nuts in Ceylen. The symptoms of the discass
of the young puhing were n yellowing and subsequent death of the onter leaves,
whieh progressed inwards; dwarfing of tho young central loaves, and in extreme
casos 4 rotting of the contral bud followed.  Ho found this fungus on the dead
roots of coco-unt palms displaying symptoms of tapering in a number of districts
in Coylon. Tt was suggested, howover, that the fungus was probably noermally
sssociated with healthy roota (mycorrhizal) and many only produco sclerotia
(reproductive bodies) when some conditiona ariso to cause tho death of the roots.

Small, 1927,(98-52-70) poted the oecurrence of this fungus on munerouns specigs
of plants and was led to bolieve that RBhizeclonie butulicoly was the basie eauso of
rout diseasc on many plants in Ceylon. o expressed some doubt as to the primary
parasitism of fungl usually thought to causo root disense such as Fomes spp.,
/stilinia, Poria, &c., and suggested that these may hasten the harmful werk begun
by Lhizoctones and lead to a more rapid death. This has led to a wide controversy
nx to the getnnd eausal ngouts of root discases. -

Gadd (2 ynd Briton Jones 1o+ are not inclined to accept Small’s views us
to tho innnediate respousibility of this fungus for root discases of cultivated plants.
It hias been shown in some cuses the fungus follows o chieck to the host plant duc
to physiolugienl nind other causes, henee the question domands further investigation.

Briton Jones, ulthough stating that it requires speciul conditions to induco
Rlizoclonic to cunso rout-rot, oxpressed the view, however, that this parasite is
the real eanse of discuses hitherto attributed to fungi such us L2elyporus microporus
Schw. Fr. es Fomes lignosus Klotseh, is corrcet. He stated thet in Trinidsd this
lattor fungus is common on stumps in eaeno plantations, but it has never been
recorded as causing root discases in that island.

Poteh®Y states that the behaviour of ““ fomes lignosus ™ on encao in the
West Indies i evidently quite difforent from that in Ceylon. Ono in Ceylon was
indicated where in & mixed ostate of cacao, rubber and coeo-nuts, a rubber troe at
the head of a small valloy was attacked by Fomes lignosus and died; no treatment
was upplied nud the fungus mycelium sproad down the valley killing all the cacao
aud coco-nuts in its path. Mo maintains that this is another fungus sltogether,
and that the correct name of tho furigus, called Fomes lignosus in tho East Indies,
is not known,

The fungus known us Fomes lignosus iu tho West Indies is identieal with
Polypurus microporus (S, W.) Fr., the latter name having priority over the former,
1039.—4
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which shonld be discarded as o synony. Sincs Peteh made the above stutement.
the Tungus ealled Fomes lygnosux in the cust has beon identified ax Ligidoporus
mircaporax (Swartz) van Overegm,

This controversy is quoted to show that the true stutne of the fungus causing
rout diseases in plants has not yot boen adoquately determined. It is thought fit
to indieate, howovar, that the suthor has vecently collected Rhizuctoniv balulicols
an sweel potatoes, [pomes balelus, at Keravat Demonstration Plantation, Now
Britain, and has also recorded the samo fung'us on eoffee. Bo far no work has
been done to determine whether this fungus is present on coco-nut roots.

Rhizoclonia balalicoly ix widoly spread in both the castern and western tropies
and attacks probably 30 speeics of plantx, but probably only ennses dipnge under
unfuvorable environmental conditions.

THE RELATION OF SOIL CONDITIONS TO DISEASE QCCURRENCE.

The oveurrence of ¢ bronze leaf wilt” o Trinidad has alroady beon mentioned
in the diseusaion of bnd-rot.  Briton Jones® expressed the opinion, based on his
observations in Trinidad and some of the other West indian islands, “that she
onset of Clhronze leaf wilt? is ia tho majority of easos due to phystological drought
which dovs not weed a prolonged period, but may become ovident after a short
dry period under certain soil conditions, esapecially where the ol i heavy and in
bad tilth”  Bronze leaf symptoms were experimentally veproduced in healthy
puins by digging trenches around themn,

The suils ou which the discase is serious were siaid 1o be generntly heavy,
very bud tilth and constitutionally such that they do not draw well but dry out
capidly and erack o the dry season.  Tha very definite corvelation hetween lack
of dreainuge and the incidenee of the discaso indieated that any orgunism present
was o seeofidary faetor, wd the primary canse s siggested vory strongly ax n soil
fuctor, «

The general wilting of eoco-nut pahms often seen afier o ong spell of dry
wenther in portions of Now Guines (e, the Uazelle Peninsula), with usually «
stibsequent recovery when the vains occur, shows some features in common with
the above oecurrences. [t is, howover, usually seen on light, porous seils with
poar water-holding eapacity.  The lowor leaves do brown off and wither, fnn
these pulms iinmediately respond to good' rains.

Park® refers to tho cffects of “ drought ” on coco-nuts in Ceylon, He first
suspected bud-rot infestation as one cstate of 100 ueres contained 600 dead or dying
puhins, The standavd of cultivation on the estate was poor and it was found thai
the vondition was due to the effects of drought, while the buds fell off from
weehanical eauses only,  The brown discolourstion of the wlder Jeaves did not
appear to be duo to the parasitic action of o fungus. e stated that the condition
was comparable with “bronze leaf wilt” disease recorded by Dritun Jones iu
Trinidad.®  The condition was worst on low-lying land linble to water-logging
in wet weather, due to the offcets of this wnt,er-lo,;gm" an the root system of the
plant.  Here the palms were shallow rooting and first to suffer the offects of
drought.  The effeets of good cultivation were manrked unider these conditions and
draiuage to induce Jeep rooting was advocated, an was cultivating and romoval
of the dead palms,

A AT . i e i TS e an m L

Ry




ol

Park® giso recorded root diseases causing rotting of -the central bud,

fullowed by death of the pahs, whore the soil conditions wore powr, being of o

very saudy, dry nature and with’ brackish water in thoe vieinity.

D reforring to voot-rots caused by Fomes lucidus, he thought it possiblo that
attacks by this fungus ncar the collar are induced by cortain conditions of tho soil,
stuen the Topgus s common in coco-mt Innd, whereas the disease caused by it
IS rure, ,

Dowson &2 mentious the development of bud-rotted palms in Mombasa, East
Afvien, where the cultivation of the palms was poor and they were growing in
rank gruss and weeds, 1o suw arens without prbns which the local natives
assertud would not grow coco-nots ay all despite repeated trials and somo of theso
wreas wors certainly swampy  Bud-rot had never been observed in wiore vigorous
pabius arownd the houses and in the native encampuont.

Alston®), writing on coco-nuts in British Guiana, stated that the condition
knowa as bitd-vot (now ealled wilt) in that country is ovideatly not induced by
the. operations of any specifie organism, but is primarily to be attributed to
unfavorable soil conditions, whose deleterious effcets hisve in many instances beeu
apgravated by eultural neglect,  The cultivations which wero tlic more severely
affested aro those situsted cither on lowelying, badly-drained, heavy, cluy front
Inuds, or on pegass soils which suffor from similur disabilities. Ixcopt for
ceeasional weeding, tho cultivation had been noglected from a very oarly period
in the life of the trees.

Sharples @ states “ that in cuses such ns thowe quoted the questiou of specific
pahn digcases scems to lave been given undue prominonce.”

“ In many cases it is obvious that tho improvement of bad cultural conditions
in of greater importunce than the question of the cause and prevention of specific
discanes.” '

It appeurs, however, thut a number of specifis fungi sro always present, if
not on the coco-nuts, on alternate plants! 1If, by any cause whatsoover, tho vitulity
of the palmn is lowered, o.g., genotical or horeditary weaknesses, weakness due to
inscet attack, bad cultural conditions, presence of injurious grasses and weeds,
drought conditions, heavy or pooy soils with bad drainage, there is a deeided
pre-disposition to attack by fungi which otherwise would be only weakly parasitie.
Thoro are few pluntations on which in somo arocas such pre-disposing causcs are
uot found ai somo thine or nnothor,

IFrom the viewpoint of tho practicul plamter bere, which is not concerned
with long lists of scicutific names suspoctod of causing root rot, it is doubtful
whether any sorious diseuso which is not associnted with unfavorable soil conditions
has been found in New Guines,

It is cortain that no epidomies of root diseass have been roported and whoro
suspected, have usually been found associated with low-lying, heavy soils, or where
soil deficiency and chlorosis were in evidence. Tt is shown that, under favorable
conditions, the coco-nut has, apparontly, vory geod resistanco to root diseascs
awing to the nuture and structure of the roots,

1t would be teo much to say that root retting of coco-nut palms docs not
occur hore and further investigation as to what fungi may bo associated with the
dying back of coco-nut palms’ on unfavorable areas is required. There is, how-
vver, more decided room for investigations ns to what conditions, particularly soil
conditions, are injurious or beneficial to tho palin. It is a dofinito fuct that yoot
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volting s not likely to be seriouschore where the vigour and health of the palis
15 maintaived.  In the author’s opinion’ a number of the so-called bad cases of root
ruts can be aseribed to chlofotic deficiency diseases, a fact which has alrcady been

proved in the case of coffee ™).

DEFICIENCY DISEASES.

The “Chlorosis” and “die back” deficiency diseases are recognized as
serious discases in coffee cultivation. Nowhere are physiological discases due to
manurial deficiencies 8o evident ag in the tropics, for the obvious reason that
excossive rainfall causes inercasod leaching which greutly reduces the hiumus and
mineral sults content of the soils.

TAPERING STEM AND REDUCED LEAF TAPERING STEM AND REDUCED LEAF
AREA DUE TO SOIL DEFICIENCY. AREA DUE TO SOIL DEFICIENCY.
Beckley ) states that in Kenyn, Afriea, whole coffee plantations may become
chlorotie, showing up as yellow patehes in the landseape. 1lo recoguizes ut lenst
two main Lypes of chloresis, One form is ascribed to an inadequate supply of
nitrogen at the period of maximum demand. It is usually accompanied by die-back
and involves severe loss of crop. Another form very similar in appearance is
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attributed to u deficient carbohydrate supply and is accompanied by severe
dio back both of brunches nud roots. 1t is bolieved that deficioncy diecases similar
to those cited in this articlé-arc present in coco-nut plantations,

Reference to a provious article (Now Guinca Agricultural Gazelte, vol. g,
No. 8) which refers to the condition of tho planted areas in Now Guinea indicates
that, in some of the plantings made in 1918, fields of younyg coco-unts wors planted
in stagnunt swamps which could ncver be of any value. Many areas aro planted
on soils and in positions quite unsuitable for coco-nuts, e.g., badly drained clay
soils or on poor sandy arens. The amount of fertilizing material roemoved from
this country cuch yoar without uny atlompt at roplaceuswent minounts to sovoral
thousand tons per anmun,

The older planted wreas in seatiered parts of this country sre definitely
beyond their-stage of maximum production, with the result that the output of
such old plantations is rapidly deorcasing, JIu wmany urcas where copra has been
produced for u considerabla number -of yeurs there is deecided cvidence of soil

- exhaustion due to manurial deficiencies. It is impossible to continue exhausting

all the mdnurial constituents from the soil over a period of years, especially
whero decayed vegetable mattor or humus 1s burned out of tho soil, due to lack
of overhead shade, without undesirable results.

Lever 193403%¢) yeferring to the British Solomon Islands stated “ Soils such
as are not uncommon in tho Protectorate have by ropested cropping had their
availuble resorves roduced to a minimum for plant growth and are said to be
exhausted.  Tho cantinued growth of almiost any crop leads to oxhaustion, so
that mcasures must bo taken from time to time to compensate the soil for the
repeated losses which it has sustained.”

It is thme that somo provision was humg mado to remody thie position by-the
wmost cconomical methods, cg., by growing green manurc crops or applying
artificial fertilizers, and cxpcrimc'xtution is ueccssury to determine the best ways
and means of doing this,

It appears that chlorotic diseases (.., Chlorosis has reference to absence of
green colouring matter and reduction of loaf absorbing surface) associated with
soil deficioney are vory important in this country, ospecially on old pluntations
where the goils arc not partienlarly rich,

1t is invarisbly noticed that where the vitality of the pulins is reduced by
soil exhaustion, lack of drainage, pour ocultural mocthods, drought, insect attack,
&c., fungus diseases which ere normally weakly parasitic, such as Pestalozzia
palmivora, Helminthosporium spp., and others, gain the ascoendaney and, besides
reducing the yield, badly affoct the palms,

Simunonds in 1024 €% 4ls0 made the following comments regarding a number
of old-established coco-nut plantations at Kokopo and the north coast of New
Britain :—* Tho soil hero is all pumice and very poor, the trees, which are mostly
sbout 30 ycars old, showing much yellowness, giving every indication of considerablo
soil exhaustion (== chlorosis). A coarso grass locally called Kunai or Lalang
grew overywhere, causing much trouble and doubtless still further reducing the
yield of nuts?.

The author has seon s number of sreas in the east and west coast of New
Treland, Kavieng distriet, which are nop-boaring arcas, where low-lying, heavy
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clay soils oxist, These are badly drained, ofton water-loggged and ontively unsuited
to coco-nuls, On the west coust at varying distances from the shore is a decided
steip of heavy cluy country which oxtonds right to the foothills.  Chemical analysis
bas proved this soil to be low in limo and potash. Palms planted ou this country
remnin dwarfed, appear yellowish and will not bear nuts or thrive,  The foreshore
nreas and lighler soils bear vory good covonuts and the trees are healthy and
vigorous. 1t would be a distinet boon to planters, especially with limited foreshore
aveas, to find that coflee, cocoa, or other profitable crops wonld suceced on these
henvy soils, henee exporimcentation is necessary.

Pe st not be tbought that this cowdition is confined o Now Jrolund, as
the sails tn parts of New Ilunover and the outlying areas are so clayey that
coro-nlits sueeeed but poorly,  Similar eonditions have been observed in Bouguin-
vitle Tslands and it most greas visibed, and s conunon on e older planted greas
of the mainland,  1n the western islands the soils are usually rather shallow and
light, Leing of coral derivation. Here the pahns mature carly and prosper for
xemo yenrs but graduvally go off 88 tho goil constituents lweome exhausted. The
stens commenco to show all the signs of a defisicncy discase, the stemy tapor, the
loaves besome gradually smaller and fower, aud at Just the tops full off, giving
all the appenranco of u bud-rot condition. A coral hard-pun toe near the surfaco
is undesirable for coco-nuts as, besides checking root growth, it roteins the rain

waler aftor heavy falls, and so tends to mako tho soil water-logged, to the detriment

uf the roots,

It seems superfluous to deseribe the appearance of puhx ou the soil exhausted
areas in Now Guinea. Such palms upposr a sickly yellowish green in colour,
the fronds present a feathery and very unheulthy chlorotic uppearance. As the
fronds veduee jn sizo and numbor g0 the overhead canopy and shade diminishes,
which preseut excellent -conditious for tho ubiquitous Kunai grass ({mperata
arundinaced), which thrives in open sunlight. Tho spread of this grass with its
very matted root system, together with the fact that the huwuns and other con-
stitvents are readily burnt and leached out of the soil uuder sueh conditions,
produces severe cumulative end adverse offeets on tho pulm itself, In advanced
stages the tips of the fronds wither and this gradually extends to the base until the
dend leaves, nlthough remaining attached to the palm, hang down and are wrapped
around the trunk until they cvontually fall.  Tho stems usuunlly show marked
tapering, probably coineident with the period where soil exhaustion and the
cnviroument beeame unfavorable,

I the Tate stuges the top falls over, leaving just the buve prank, whieh provides
a bovbour for beetles, &c., and, slthougl arising from a different cause, has many
of the appearances of a bud-rotted palm. In sueh cnses, however, the decline
commenees from the outside inwards and is o very gradual process. Tn many
instunees sueh palins are found in distinet belts where light pumice soils exist,
while i somo eases the areas wero said to bo covered with Kunai before the palmns
were planted.  The question of whether rehabilitation of such areus is an cconomic
propusition i8 & vory vexed ono which will be deslt with in later artieles. Tt is
pointed ont thut on such arcas the production is low, few spathes, if any, are
produced in the worst instunces, and many pals are totally non-bearing, while
the relationship of poor soil conditions to the nutfgll problem is described elsewhere.

U

[

W2 iw wr




hh

SOFT LEATHERY KERNEL OF COCONUTS.

Ou certain plantations ig the Bismark Archipolagoe dofective coco-nuts showing
a thin, leathery, soft kernel are produeed. When such green copra is cut and
deied ju the normal manner it does not dry out properly, but remaing soft, flexible
and leathery, often becomes hrown in colour un,ﬂ is of poor appoarance and
gquudity,  This condition s not due to defeetive deying, and it has been found that
the pahus which produce such copra are confined to cortuin arcas on the
plantation,

e has been seen by the suthor that the kernol produced ou svil sxhausted areas,
siehs w3 on s of the islands near Now Dreland, bocomes thinner as the plantations
connnence 1o show signs of soil exhaustion, 1t might bo that cortain palms show
aw horeditury tendency to produco such soft kernel, but the fuct that the condition
is confined to certain areas points to tho faet that sotl impovorishment or lack of
vertnin essentinl clements in the soil i8 the cuuso of the condition,

it is well known that coco-nuts which have gorminated produce a. soft and
rather thin copra, but this iy distinet from the condition mentioned above.
Investigation of tho eanso of this defeet is largely a matter for the chemist,

LECENT OCCURRENCE OF AN OBSCURE PHYSIOLOGICAL CONDITION
IN NEW IRZLAND.

Tie palms on the pluntation where this condition was rsecorded range
from five to cight years old and, in most instanees, had just commenced to comne
into bearing,  ‘The general condition of the palms in the areas affeeted did not
appear so good us in the surrounding areas. Tho trouble was only found in areus
well away from the beach where the pulims were plunted ar the wide spucings
of 33 feet and 36 feot on the trinngle aystem.  The wain area whiech was sffected
was sitated ina hollow depressioy and evmprised o total of nboul 600 puls,
and numerous puims seattered over this srea showed symptoms as described.
There were a couple of other widely soparated areas which showed the condition,

Pronounced tip withering oceurred on tho centre leaves of the affocted pulms,
aud some dying back wus also seen on the outer leaves. On tho back of the
petioles (leaf stalke) of the crown leaves of the palms, pale brown streuks were
soe, These sometimes’ showed up near the tip of the leaf or near the basy,
hut us a general rule consnonced about two-thirds of the way up from the base
The senttered areas, although moist in appearsmee, were quite firm, but later
they tended to spresd end link up, bocoming sunken below the general level of
tiio outer surfree of the mideib, Evenmally tho diseased srea split longitudinally,

enposing the fibres after the ground tissues had fallen away, aud the unhealthy

areax becoe quite dvy and hard,

A cross seetion mado after drying out had oceurred showed u pale sulphur
yeHow fayer immediately uuderneath tho sunken tissuo; this merged into a brown
diseslouration extending through the potiols almost to the inner surface. In
lougitudinal section the discoloured area showed up as dull reddish brown streaks.
Such rotted arcas were seen in seme eases to extend below the fibrous tissue at
the base of the leaves, but in no caso did it appear to kill the palms, A tip
wither of the leaflets which extended from the top of the fronds almost to the
base generally occurred coneurrently with the stem rotting mentioned,




56

Avound the edges of the withered arens on the jeallets a dislinet halo was
noticed in somo cuses and the die back from the tips was very distinetive.  Pale
areas with brown margins also appeared in tho centre of the leaflets, The above
symptoms only showed up on the fronds comprising the crown, while the older
feaves were ustnlly not affeeted,

bt appeared that the palms atfected were tall, very ercet and cluse-growing,
und ol an open, robust type. They often presented a froud-choked appearance
with the fibrous tissue bound tightly round tho bases of the fronds. The only
patnis alfeeted were those bearing nats or Howering hefore coting into bearing,
The suts from diseased palins showed an unhenlthy yellow eoleur,  Exumination
of the routs showed no svideure of root divense,

The land prior to planting was under fairly heavy sccondury growth and in
the past had bheen nsed as native gardens.  The lind is undulating and rises
gently from the beaeh, The soil on the beaeh and ridges s shallow and overlies
coraline limostone,  On the slopes and in the depressions the woil wus much doeper
aud in places reachied a dopth of about 4 foot. In tho profile the suil on the
slopes showed » medium dark red friable loamn at the surfuace, which rapidly merged
into a red or chocoluty rather stifl clayey subsoil. A heavy growth of weeds and
shrubs was allowed to grow uver the urea and amongst thess ‘Lhurston grass,
Laspalum conjugalvm, and Kunai, fmperate arundinucea, wers scon on the
nffected areus,

The Tungus Pestalozzia palmaram or Urey Blight and the inscct Srondispu
{'roggali wera seattered widely in the plautation, The disoased palms seemed to
be move plentiful where s heavy infostation of white fly, Alewrodicus deslruclor,
and other unidentified seales were present.  These were more plentiful in the
hollows than on the ridges.  Microscopical examination of dissused specimens
fuiled 1o show any strongly parasitie organisms, although it did yield some
interesting lechnieal results,

Detuiled investigations by the author and enderson led to the conclusion
that the condition was Jocal and of physiological origin,  Ono interesting feature
coneerning the topography was tho presence of weveral lurge holes or depressions
sneh as are often seen in conntry of coral origin, ‘These extended well down o
the underlying coral and in one case a stream of water was running at the bottom
of the deelivity, Tt ix balieved that thore iy a subterrancan pussage and n large
nnderground water channel underneath the area whero the palms were allected.
{Iere the rain water readily pencirated to thoe lower layers and was quickly carried
away.

I appeared ulso that the voots of tho palins showing the wpright frond-choked
copdition had only peneteated the uppor and more feinble luyers of soil while
the routs of the stronger palins had penotrated deepor into the subsoil.  Pructically
all of tho affceted palms when pushed strongly could be rocked backwards and
forwards, showing that the rooting was shallow and that this typo of pulm had
w fouse hold on the soil.  The root Lold had beon further reduced by the doubtful
expedient of digging in decply around tho pulms so that many of the surfaco
roots were cut, Whether this was sled affected by original shallow planting
in thoe first instance was not known; but appears likely. The appearance of iho
discuse was associated with a pronounced spell of dry weather following on
relatively heavy rains, It occurred, however, where the soil was apparently well
suited to coco-nuts, although a little heavy in the subsoil. The rainfall for the
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manthx of Aprily, May, June s Jaly, 1886, i, precwling Lhe appoaraies of
the disense, was just sbout half the average for those months at the nearest
recording station, but the ‘Yuinfall was said to bo much lower than tlus at the
plantation in question,

The malady made an appearance when the palms were coming into bearing,
which ix u ceritical period in the life of the palm, when an additionsl strain is
caused by additional water and nutritional requirements.

During the dry period shallow-rooting, rather weak palms were not able to
ubtuin sufliciont water and plant food to earry on normally, especially where the
water could get away so cusily, Furthor, insocet attuck und probably tho effect
of wenkly purasitic fungi bad somo offect whon the vitality of these pabns was
lowered and this caused somoe of tho withering seen on the central leaves,

It is a significant fast that rocovery was coincident with the proper cleaning
up of the pluce by entting down high brush woods, &, and more particularly
with the incidenco of sbundunt rainfall.  Tho whito flies und various scale inscets
were very much loss in evidence after-tho plantation was cleaned up and the rain
occurred, which probably had some effect on the recovery of the palme.

The owner of this plantation bocame very concormed and drasticslly cut
baek many palms, in somo cases leaving only the central shoot, which led to
a bud-rotting condition, whieh was probably associated with tho entranco of
secondury fungi and bacteria. Where the palms were cut buck judiciously at u
Jater interval and not too many fronds removed thoy made a good recovery,

‘ ~ Technical Discussion.

Plute and slopo cultures of tho organisms present wore made. Diplodia-like
spares asseeiated with a sickle-shaped Fusarimn spores wero present and it might
be stated that this association hus been geon in zeveral instanees here.

Wollenwober®® in the text book of Soracur(™® depicts tho rolationship
between such spore stages, and perfect stages such as Nectria and Sphaerostilbe,
whicl ave sometimes regarded as of little importance. "Thus it seems that the
true identification of the Xusaria or Diplodis here is wanted before it can be
stated definitely whother these fungi would ba of any primary importance. It
appearcd, however, to be secondary in this case and inoculation exporiments
on young puls yiolded no results. '

A spocics of celworm, however, was found, associnted with diseasod tissue
on tho leaf stalks. It was not plentiful but scemed to conform somewhat with the
description of Patho-aphelencus which is known to cause red ring discaso in the
West Indies.*49  No rod ring disease has becn noticed on the affested palms,
heneo this is probably s saprophytic strain of no importance, Specimens are
prepared und will bo sent to the Imporinl Bureau of Parasitology for proper
identification,

Henderson, Inspoctor and Instructor, was unable to locate further colworms
in the affectod tissues, heneo they were not plentiful,

This is absolutely the first record, howover, of eclworms being found on the
scrial portions of coco-nut palms in New QGuinea, and this is of technieal
importance only, Further, on all the cultures made, a very short bacteria (almost
u micrococous) was found which formed whitish colonies later turning pink on the
Jg:‘]l. It formed & zoogloea and did not infect the wounded leaves of very young
palms,
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NUT-FALL IN COCO-NUTS.
Investigations in other Countries.

Peteh ™9 records that after the heavy and wnseasonable rains of January
aned Febenary, 1917, in Coylon, an extensive fall of nearly matuee wits oceurred
on some estates, and on one estate of aboul G600 gepes over 100000 junsatnre
fallen nuts were colleeted in the wmonth of Mareh, e continued by stating that
the full of immature nuts in their carliest stages, when they are about 2 inclies
long, is o well known and common event.  Numbers of sneh small fraits drop
ofl w0 month or two after the Hower has opened; and it is generally supposed
that mwre full off in the dey weather than o the wet scason. HEis probable thag,
in many cases, such fruits have pot been fertitized.  The nuts whicl fell olf,
in the eases referred to, were from half to two-thivds grown or in some cases
they had reached their full size but were not ripe enongh to be of any nse,

SPECIMEN FROM NUT-FALL AREA, MAINLAND OF NEW GUINEA.
N.B.—Surface lesions and varying sizes of coco-nuts.

. When the fullen nuts were examined soon after they had fullen the stalk-end
of the vut was found to be diseased and discolonred, wind generally there was o
dark browi or blackish-hrowis pateh oxtending from the sear downwneds, over
the surface of the fruit, When the nut was eut open the diseased discolonred
region was found to spread downwards ‘into the hnsk.  The fungos whieli cansed
this discuse was identified us Phylophore spp., which is alwuys worst inwet sensons
beeanse the fungus roquires an abundunce of moisture for the dovelopient of its
spores.  1le deseribed “ Leaf Droop” as an associuted diseuse catned by the sume
fungus, '

Stockdale ¥ briefly deseribes the same discases from the Kurunegaly Distriet,
Ceylon, where the rainfall was suid to be rather excessive for optimum growth
of coco-nuts, and the soils heavy. It was only under these conditions that leuf-
droop and nut-fall proved serious, in Ceylon, and under excessive and continuons
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apells of wet weathier proved capsable of consideruble dumage to palms and erops
even in well-cultivatod plantations, 1o komo cuses the nul-full was considerable,
expecinlly where continuous light or misty ruing oceurred on s number of days.
In isolated cases vrgorouhl‘_y growing palms dropped 50 per cent. of their nut
erop—the uuts being all sizes, but usually about half-grown,

He suggested the following remedios Tor theso diseases

Good cultivation, better drainage, regular colluction and destruetion of all
fullen, diseased nuts and discased leaves; spraying palms as a preventive measure,
but indicated that only nnder some eircumstances would it puy.

Tondoro T states thay fnousture sut-fall in the Phillipines was due in some
cases to tho fruit flowers not being fevtilized, but in the majority of cases was
caused by a fungus (LPhylopthore epp.) which grows en the base of the nuts.
This fungus may be detected by the presence of u dark brown or bluckish brown
pateh at tho button ond of the nut which often spreads half way up the base of
the nut.  The discase was most serious in wot seasons. Nut-fall due to Phylopthora
has not yet been recorded -in New Guineca, though there is some chance that
further investigation may reveal ity presenco herc.

Gudd in 102309 stated that the full of ncarly full grown but immature
nuts was formerly regarded us lmmg pruxmmly due to fubgus attacks (eg.,
Phylophora). Nevertheless u causative organism was not always associated with
tho dixease which led to the contention that mechanieal, ndverse, physiological
er coviromnentnl conditivnx muy bo' t‘uapuu‘ublu 1 H0uN eusos, “u xclmrwd i
serions case of fruit fall in coco-nuts from Indo-China in 1920, which after
compurative aualyses of the soils led to the conclusion that the fundamental canse
was insuflicient nitrogen which was romedied by the application of nitrogenous
WAnures, '

In Ceylon it was xhown that water deficit, following ou u prolenged druu;,i;l
causod greatly inereased fall of the “female Howers ” or “button nuts”, Such
a fall of buttons was previously attributed mainly to lack of {cruhzutwu, but
abscission of youngest fruits may bo caused by periods of drought which may also
lesd to the abscission (falling) of larger nuts,

He indicates, however, that nut-fall in Ceylon oceurs priveipally in the
rainy season, aud in the distriets where it was particularly severe the woils were
Leavy loums which become hard during dry weathep, with a teudency to water-
logging during heavy rains. Theso soil conditions, during heavy rains, become
deleterious to the healthy growth of the root system by interfering with the air
supply which, doespito the oxeoss of moisture present leads to reduced absorption
of watar, nad untimoly death of the roots-—rvesulting in nut-full,

Cook, Porto Rico, 102609, describud the premature dropping of nuts in
various stagos of growth from the very smallost up to those that were pructieally
mature, ull of which showed a black discolouration ut the base.  In soe cases
this bluckened ures beeame dry after the dropping of the nuts while in other casos
it developed into a soft rot. The discase wus more prevalent iu some areas near
the coast where moisture and litter wore abundunt and was worst on low palms.
Examination and controlled inoculation experiments proved without doubt thut
the couse of these occurrences wus Thieluviopsis parudoxa, the organisin which
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s nlso yesponsible for “stom bleeding 8 disoase, known to bo present in New
Guinen,  Sweeessiul control was obtained by a very goneral cleaning-up of all
litter on plautations, and the remodil of discased leaves and nuts as fur ag possible.

Ashhy ™ wtntes that the fixst indication of one form of bud-rot in Cuba and
the West Tadies 1s shedding of young nuts, followed by dark discolouration of
sueeessivee Hower spikes as they emorge from the swords,

Nut-Fall in the British Solomon Islands.

T 1901, Frogestt, W, W,C® montionod that a planter froms Gizo, Dritish
Rolowons, dd informed hing that the bug, Aaxiegaestus cambelli, was ennsing
inunnture uni-fall in his plantation,

Stmmonds, 19230490 yotived the very varinble but pour yields of covo-nuts
in portion of (audalennal, Britich Solomon Islunds,  Prematuro mut-fall was
noticed and both Piralhaba vafivens and Aziugaslus candelli wora recorded as
pests on coco-ut spathes both in New Guinea and the B.S.1L.P.

Tothill and Paine, 10¢80U% montioned Axiegasius cainbells, the coco-nut
flower bug, as o causo of nut-fall in tho Bolomons,

Prior to 1934, the nvestigntors in the British Solomous were inelined to the
view that soil conditions wore responsible for nut-fall, or else nnfavoruble svil
conditions, and variable rainfall combined wore interacting causes,

Levor 9 1033 sent four samples of soil {from Malaita Ieland from a block
vielding very poor crops of coco-nuts to the Imporial Institute for analysis. It
wus pointed out that the sumples of soil and subsoil were of an oxtremcly heavy
character, ,

The report on the analyses®® showed that from a chemical point of view
the partienlur soils were poor. “The amounts of acid-wolublo lime wore low,
especially for henvy soils, being exceeded slightly by those of magnesia, a condition
which is often reguredod as indieating peor fortility, The percentuges of acid
soluble potash and phosphorie acid were low, and vory little of tho lutter was
present in available form. It appeared quito likely that this lateritic clay soil
would beeome water-logged under w heavy rainfall and would bo unlikely to repay
urtificinl wanuring,

Tt is assumed, however, that these soils were dorived from aun area which was
not typical of the Solomon Islands coco-nut soils.

Tn 1034 a report was received from London concerning the xoils at Lungs,
B.S.I. According to tho investigators tho differonces in sumples of goils taken
from good and bad nut-full areas wore not suflicient to cause the enormous
differences in fortility, Phillips stated personally that the folinge and general
appearanee of the nut-fall palms wore healthy, and it was considored that unsnitable
s0il conditions would affect the foliage, :

Tt is understood that nut-fall is o far more serious problem in soveral lurge
arens of the British Bolomons than it is in tho Mandsted Territory of Now
Guinea, Hunco deservedly it hus received moro attontion in the B.S.LP. Lover()
and Lever and Phillips*® have published articles on tho subjeet. It is known
that a soil chemist has recently been appointed to study soil conditions there.
Messrs. Lovers Pacifie Plantations Limited and the Agricultural Committee of
tho British Solomon Islands in’ co-operation are mainly responsible for initiating
this work,
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‘The pussibility of fungus infestion is not being overlooked by the investigators,
Any vesults achioved so elose at hand will bo of considerable torest to New
Guineu, henco n brief résumé of their findings to date is given, which it must be
admitted havo been more the provineo of the entowmnologist. Aceording to recent
findings of the Director of tho Imperial Mycological [ustitute, from specimens
submitted, it does not seemn that the falling of young nuts and buttons there was
duw to Tungal infection and that the funygi presont were common suprophytic forms.

Their investigations are not yot finalized, and thoro is still sume controversy
as to whother unfavorablo soil conditions or parliculur insects are tho wmore
potent cause of nut-fall, although accumuluted evidenee shows that lnseets may
eansy the bulk of the drep. It has been shown by the entomologists mentioned
that the noted distribution of the plant bug Admblypelta cocophaga China Family
Coreidue closely correeponds with the occurrcance of the nut-fall areas,

Hoappoars certain from the Tollowing experinients that o doeided proportion
of aut-fall in the British Sclomon Islunds Las been caused by Amblypelia,
Lever, ('Y ut first working with Pagden, conducted caging experiments at Gaudal-
canal Island and Gavuty, and in the fiest instance caged twenty palms and left
25 intervening palns uncaged and found that an average of 85 per cent, of the
cuged trees bore nuts against only 50 per cont. of tho uneaged trees. Thus, although
larger numbers of cuges may have been more conclusive, the point scems to have
been madoe that the cages provented the access of soime insect which eauses the
young nuts to fall,

All other inscets wore excluded and nymphs and adults of Admblypeltu placed
in the various cages. 1t was found that 80 per cent. of the nuts foll in the
cages where the Amblypella was enclosed and only 70 per cout. in the enclosed
enges without the inscet ineluded, Thus it was shown that only 50 per cent. of
the nuts would mature in the control eages oven in the absence of any iusee
‘I'his shows that Ambiypella by itsell can causo two-thirds of the remainiug nuts
te fall, '

Awiagaslus cambells was also suspectod, but although results obtained by
caging this insect wore inconclusive it was apparonily not important, Tn sunnnar-
izing it s seon that by caging infloroscences with ono-half of the palms having
the inscet in the cago and tho othor Lalf serving us eontrols net having the bugs
insido, there wus o differones of 20 per cout, in tho resulting nut-fall,

Phillips and Lever® repeated theso experiments and recorded s mean
difference of 26 per cout. betweon tho nut-fall induced by the inseet Amblypella
and the natural nut-fall. Tt was mentioned that this latter agreed very eloscly
with the ratio estimated in the field, and given as two-thirds of the fomaly flowors
setlingg, 1t was also stated that dmblypelie was not found on the Russel Islands,
wihere nut-fall was not so provalent.

Prior to the discovery of the associution of Amblypella with uut-fall in the
Sulomons, theso nut-fall areas were inspected by the present Diroctor of Agriculture
from this Territory, It was seen that the areas, where the nut-fall was most
provalent in the Solomons, wero not, in his opinion, particulurly fertile and,
further, that lalang grass and low-lying swampy patches were present in several
areas. Tho writer, when passing through these islands on his way to Australia,
noticed that palms on some of the arcas showed ovidence of soil exhaustion, but

1
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owing o biek of time was auable @ find ol whothor this was conlined to
plustations suffering from nut-fall or not. 1t has sines been uscertained that
apperently healthy palms are lizsble to nut-fall where Amblypells is present.

Nevertheless, it is feasible to believe that the effects of insect attack on the
nut-full conld be worse under anfavorablo soily, enltural and climntie conditions.
{n uther words, where both the Admblypelle and bad soil and enltural conditions
were in evidenee, o greater percentage of nut-fall might oceur. Further results
of the work in progress will ba looked forward to with great interest. Control of
Amblygpelle is being attempiod by the introduetion of ogg puarasites which attuck
the egis of o elosely related inseet in the Kast Iodies,  Predators and parasites
of the adult useet are also being studied as o means of control aud for possibilitics
of wtrodoetion.

The Nut-fall Problem in New Guinea.

Feow o prerusal of the foreguing Hwreaturo it bs seen that thers has been o
considernble diversity of opinion us to whether soil conditions, tuseet pests, Nungus
pests, climatie and pollination conditions, Le,, foulty nut setting, or o combinution
of severnd eivemustances, aro respousible for wut-full,  Thus, this problem has
heen investigated inovarious countries by entomologists, myvologists, botanists and
sotl chemists,

It appears that the termy “© nut-fall ” is comparablo with the term © bud-rot ”,
wid refers to n symplom or a econdition rather thau a definite discase, 1t may
be sporadie or general n itz ineidence and due to o variety of eauses,  In only
seattered instanees hassnut-fall presented any serious problem in Now Guines,
and apparently it is not so’ prevalent as in the British: Solomon lslands,  Severe
incidenees of nut-fall have been recorded only at intervals on plantations in this
Torrvitory,  Recorded iustanees have been received from plantations ou the New
Goinen waindand, Now Britain, New lreland, New Innover, Tabur Island,
Bongainville Istuud and Dampior Island, It has been undoubtedly present on
other areas at various times, but the occurrences have not always been reported
to and investigated by this department,

Bryee, writing in 1026 in answer to an inquiry from Bougninville Tsland on
tho subject of nut-fall, stated “that this condition had beoun the subjeet of
investigation in Ceylon, where it has beon eaused hy climatic conditions or &
fungus which is found in most coco-nut eountrivs, including the Philippines
(obvionsly meant Phylopthoera), Thero is, in addition, in New Guinen n small
caterpillar which entors very young buds at tho buse and caunses their fall”,

Tt iz lmpossible to say which of these three causes wos present on the
plantation in Bougainville Txlund, but most likely it was the eaterpillar, although
the climatie factor may alio have heen at work. Tt was suggested that the nuts
be examined for the caterpillars mentioned, though, unfortunately, the life history
of this pest iy completely unknown, Thoe only remedial meusuro suggested was
the immediato collection and burning of the fallen nuts which were affeeted,

1t would appenr in soveral recorded instances of nat-fall in this Territory
thut insccrs probably had a decided influenes on the cceurrences, thus brmgmg
the inquiry lavgely into the province of the entomelogist.

Froggatt ™) associuted an occurvence of nut-full at Tubur Island with the
stink bug, Awiggustus cambelli, Ihst., while the spathe borer, T'érathaba rufiveny
Walk, was ulso bred ont from the affected parts, Both he and an inspector and
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instrnetor, who had previously goeu the pren, mentioned that the soil conditions
were eathier wisatisfoetory on the plustations whoro this sut-full oceurred and
Uit w proportion of both durge and smull immature nuts dropped. 1le deseribed
how the stink bugs obtained their food at all stages of development by puncturing
the sueface skin of the spathe or button by mcans of n sharp-pointed proboscis
ov trank,  The sap was sucked out o that the spathes nnd buttons tended 1o
dry out snd drop the nuts, 1t hus wineo been aseertuined that, where this rather
serious nut-fall cecurred at Tabar, after a period of six to nine months, the
plantation recovered.  Although spathe borer was present, the soils on the
plantation in question wore hard, red wd eluyoy and the nud-fall oecurred
duving a dry spell after heavy rains.

A reported oceurrence of wut-full on Tabur Lslund wus investigated rTeceatly.
Comparatively fow new nuts were falling when the plantation was visited, although
there wis sonwe ovidenee of nnt-fall some time bofere. The soily here weore not very
suited for eovo-nuts and the preduction had commonced to decrease notieenbly.

A deseription of the sotls hore should indicate the reusons why nut-fall has,

“heon seen from time to time in the Tabar Group, excepting that very little i

seen where the coco-nats are growing ot well-druived, coral foreshores,

Phe ground rock appeared to bo a syonite porphry which woathers inte o
very stifl, clayoy soil whilo the subsoil is clayey, groyish und also very heavy.
"This stiff soil is present on the hills as woll us on the flatter foreshores, and the
fact that water was held on tho sides of such high hills showod its ‘capaeity for
pugginess and retention of water.  In muny places the country rock reached to
within a few motres of the surfaee.  Somo of the flat arcas were also heavy and
swimpy and showed only o limited responss to draining, On such flats where
put-fulls had beon apparont before, the bases of the pulins wore very exposed and
the growmd eompaeted,

Cattle grazing over such nreay loft deep foot marks, and-only added 1o the
troubles even more so ot the hills than on the fluts, na the foreshore palms, on
4 narrew, corul and ssndy bolt, appeared quite healthy snd produced heavily.
Such heavy seils must suffer from the effects of uny dry period, because aftor
heing vory web and stiff, they. would dry up and crack during dry periods,
The presence of soedy grass, Chrysupogon acicalulus, on sueh areas was also vory
deteimental to the pabus,

Lu wmatorial colleeted feom areas where some nut-fall occurred on Kar Kar
Istend, New Britain, New lreland and New llunover, specimens of Tirathabu
ruficena, spathe moths, were bred out and recorded by the entomologist.

Newaea spp, and Promecolhecy, when present in epidemie form as is the
case on somu plantations ut the presont time, do eause cousiderable amounts of
irnmatire nut-fall

LT]

The following notes were taken recently on nut-fall caused by Promecotheca
on one plantutien in New Dritain, whero the inseets are present in epidemie
px'npul'ﬁmns.

Hlere nut-fall of three types wus apparent.

Firstly, small green nuts wére to be seou overywhere, which were smaller
than an orange in sizo apd foll singly from tho trees.

Sceondly, medium sized to lurge nuts wero scen to full singly, the Ligger nuty
bursting us they hit the ground,
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Thirdly, whols spathes of greon nuts (Kastlans) wero scon to nl)l togother,
which, although full of liquid, were quite Immature, showing litile or no_ kernel,
nud in any easo the weat rotted when left on the ground.

Where abinost mature a big proportion of the nuts became rotten und the
button beeamn so soft and sogry that one could push n finger through it.

Promecotheca and Seravg cause the {ronds o div and fall premuturely, and
alse greatly reduce the leaf feeding sren wo that there are insuiliciunt nutrients
absorbed to ripen the nuts,

In portions of oue plantatien in New lanover (Lavongai) the stink bayg,
Awlaguatus cambells, hus reached sueh epidomic proportions as Lo cuise yeg sals
te fall in lurge qnuutiliw where thoy have not ulmudy destroyed the Howers,
The insects ure presont in unbeliovable numbors causing the spathes to appoar
black. At present, it is only on this arca that the inscet is known to be serious
in this Territory,

The spocies dmblypella  cocophugy, . assovinted  with  wut-full in  the
Solomons, 9 has not yot been recorded here, though the possibility is not
overlookod that it way have spread to Bougainville Island which is really of the
Rolomen Islands group,  Nut-fall, howoever, has sot been of particalarly freguent
vesitrrasies, nor very sorious in its effoets over wide arens of Bun;,mnvﬂln bsband,
1t is most likely that nut-full is not so prevalent in New Quinea us in the Sulumunn,
beeauso the spcucs of Amblypellu found there is not present in this Territory,
but this remains to bo proved.

According to China @ there ave four wnidentified species of inseets, derived
from New Guines, closely related to Amblypelia, stored in the British Museuw,
bt the Territory and loeality where they had leen collected was not stated,

Phillips stated personally that o species of Amblypella, namely, A, funusa,
hnd been recorded from Kinigunan, New Britain, by Dr. Blote, but this wus
not the species responsible for the trouble in the British Solomons, Search showed
that this specics must bo scarco here.  Study of the distribution of Ambiypella spp.,
liare is o matter which is receiving the attention of the entomologist.

Although it has been established that jnscots eause a proportion of nut-luli
in various arcas, it must be remembered that a number of other causes have been
proved to iufluence serious nui-fall in other countries. The presence of fungi,
unfavorable roil conditions, various deficiency diseases, fuulty pollination, &,
wust not by overlovked in any spocific investigation of uut-full,

1t wayg secn by the experimonts in the Solomons that approximately a 60 per
cont. natural fall was recorded. Some natural fall occurs everywhere but what is
considered a good sctting of nuts to flowers pollinated has not yet beon established.

The author has had o great deal of association with pollination problems
in tewmperate crops where 3t wad regardad ax o fundomental faet that in some
fraits the number of fruits carried to matnrity may be dependent on soveral Hiting
fuctors. The mmount of fruit which matured and the windfall problem were
elogsely assosinted with the onvironment, thus the vigour of the trees, state of the
sail, and water conduction aud requircments, all had their offocts. 1t was proved
tlw.t, all things being equal, tho moest vigofous trecs of any purtu,ulur varioty
could carry tho most fruits to maturity, Thus, coco-nut palms growing under
unfavorable soil conditions, e.g., in heavy soils with bad drainage, may behave
similarly and drop many moro young fruits than healthy palms growing under
favorable eircumstances,
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Another observed et in thin Tersttory is thut the vecorresce of nut-full is
more frequent in old plantations. 1t has been noted in sevoral instunces that,
where cattle have been grized and tramped over heavy soil where coco-nuts are
growing, much more nut-fall has been induced.

In youug puhns jnauature nuts have been observed to fall frequently, iu
New Guines, oven after they have resched s good sice. It appears that some
young palms have not suflicient-vigour to bear (to maturity) all of the nuts which
sct; this appears to be particularly the cuse where the soils are heavy.

An oceurrenco of nut-full appenred on one Inrge plantation in Bonguinville
where abunt 200 aeres were affeeted, but this area has recovered and is now
yielding well.  Tho only urea in which nut-fall cceurs i present is in a wet,
trodden area near u cattle dip, us several hundred cattlo are kept on this plantation.
The base of the coco-nuts showed that a small borer was present (the identity
was not deterwined) but the question is why had this uot spread over the
plantation if uny inseets were tho primary cause of the coudition! It wag scen
on these palms that there weore plenty of healthy fronds, Lut no nuts remained
on the palms.  The soil horizons where the wide arcu of nut-full hud occurred
proviously were oxsmined and proved very interosting.  This plantation is situated
close to g semi-uetive voleaso which has given off explosively a very tuffaceons,
light soil with some belts containing pumaceous rock. The soil is lighter in eolour,
texture and eemposition than most soile in Bougainville. It uppeared that there
had been w tluctunting doposition of soil probubly in many instunces re-deposited
from shallow stremuy, 1t also appeared that the sea had covered the arca at
intervals and that a silting and re-deposition of fine particles had occurred. Thus
some of the previously affeeted aves was very low-lying, with water still present,
rondering drainngu esseotinl- which, when earvied out, greatly improved the
appenginee of the affeeted areas, On an exposed sccliuu in a nntural gully, it
wus seen that there were alternativg loyers of fino wnd coarse soil and in some
luyers sundstone rocks oceurred which wero very erumbly and casily broken; this
was partteulsrly ovident where a quarry had been mude.

The oxplanation of the recovery of such a large area from nut-fall might
i that the rest of the pabus kad, at one poriod, struck a gravelly layer and then,
after a lapso of time, penectrated to the better soil beneath, Palui roots were
swen st from 18 foot to 20 feot in the gully wentioned.  Again, the draining of
the stagnant water must have been very helpful to their recovery.

The manager stated that heaping up the fallen fronds around the pulws,
adding as much humus to the soil as possible und draining to better tho soil
eonditions nided the pals to recover, and that measuving should have heen
henelicial,

The oceurrence of single palms in a pluntation showing all the evidences
of nut-fall hus been noted hero which wmay be o hoveditary effeet or due to local
compaeting of the soily g, near a copra drier,

It 1s diflicult to believe that an’iusect infestution would have confined itself
to an area which was less than ono-tenth the total area of the plantation and
ufterwards cleared up almost completely. Inm any case if inscots did causo a
pereentage of the nut-full it was ovident that the soil conditions were ut fault
in the area where nut-fall oceurrved,
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A recent development of uut-fall bere is an isoluted case on tho mainland
of New Guinea, whera au okl plantation is showing rather severe ovidence of
nut-full.  The conditions responsible have not been fully investigated but soue
conclusions wre possible at this stage. )

Referenee to the photograph on page 58 will show that s at all stages
of development have fallon in this instance.  This photograph depicets the specimens
derived from one kerosene ease of fallen nuts which were senl i from the
pluntation, These specimens were also microscopically examined within a couple
of days of their being picked up at the plantation snd while they still appearcd
fresh and green or slightly yellow, uccording to tho age of the nuts when thoy fell.
Reference has been made to recent roports concorning the plantation in question.
ft appears that the greater proportion of this aven was planted nronnd the yeuwrs
1598-1804, hence most of the palms aro now spproximately 32-38 years old,
although some wore planted in 1914-16.  According to an inspector and instructor
(Mr. Corfield) in 1933, thoe palms had “ gono off ” nnd were honring poorly, ns
there was not much depth of soil above tho coral and the humus and mnmurial
constitients had been greatly deploted. 1le also recorded that 150 palms had
been affected by lightning within six wonths and had to be destroyed. 1t has
been stated that the plantation was continuously grazed with cattlo since 1013
at least, and that often 300 heud wore present, which led to soil compaeting nnder
the particular conditions, and furthor that bracken and weed growth were plentiful.

Some interesting technieal data was obtained from the exzmination of the
specimens of the fallen nuts submitted,  Tho greator proportion, ahout 60 per
cenle, of the nuts which' foll were small, ranging from 1§ inches to 23 inches in
dinmeter, The fall of the small nuts may be a natural rospouse to any unfavorable
environmental conditions, oither soil, elimatie or cultural. Numcerous nutx, how-
ever, which were on the ground wero quite large, ranging from 73 inches to 8 inches
in dinmeter, and it is likely that other causes wight have heen respousible for
their fall, L

In severeal eases the presence of large boring inscet larvae was noticed and
these expelled groat quantities of brownish lumpy fruss from a hole severnl
millimetres in dlwnetor,  Somo of these nuts were placed in specimon jars, where
it was seen that these larvae kept on boring for several days and ave still in the
larval stage. Tt appears that the lavvae is Lepidoplerous and is probably the
sputhe borer «this will be confirmod when adults aroe bred out.

Lidications of the presenco of such o boring cuterpillur wore ubsont in severa!
of the coco-nuts exanined aud there was little evideneo that they had attacked
the spathe higher up,

On practically all of the nuts examined, ovidence of fungus attack was seen,
Thin was not always the caso whore froshly fallon nuts wore examined in the fiold.
A number of the nuts showed splitting and gubuning, probably due to the fall;
others showed u dark brown discolouration ut the stalk end which, when the
nut was split open, was shown to extend well into the internal tissues. Practically
no kernel oF meat was prosent in any ensg examined, The thin kornel, where
prosent, was uswally brownish and diseolowred similar to n potato affected by
Virus or [rish Blight. Under the bracts forming tho cap or button, which remained
attached to the nut, a red discolouration was apparent in several cases on what
apposred to be hoalthy tissue, although it had a tuboreulur, hunpy appearance,
Tulturing und examination of this tissuo showed that a definite fungus wus

.




a3

o7 %

responsible for the discolourution. In other cuses it was seen that u brownish
discolouration cxtended more than half-way along the length of the nuts and
that pyenidin (perleet fruiting siffge) of womw fungus were proseut,

A diseused uut was cut ppon and kept under moist conditions and a profuse
fungus mycelinl growth developed which wus at first whitish and later smoky in
colour. A distinet roddish-brown gninmy oozo was exuded, us was scon on some
other speeimens,  The fungus presont hevo was apparontly Thiclaviopsis puradora,
which ix widvly spread in New Guinen and was rocorded us causing nut-full in
Porto Rico in 192649, The perfect stage of the fungus seen is of technical interest
as it appenred like a Trichosphwrin or Spharonema (Ceratoslomella), and is
being sent with the vther spocimens to the lmperinl Mycologieal Lustitnte for
dofinite identification,  k appoenved from what eould be seen on the fiold that fuug
were probably not the primary'causo of nut-fall in this cuse,

As could be expected, thero were sovoral fungi present which appeared to be
swondm‘y in their offoct, such as Fusarium spp., and Pencillium (green mould).
It is also feasible that msuct* would attack nuts on the ground.

It is probuble that the fungus proved more serious where old palms under
poor- conditions showed reduced vitality, espocially ‘as l’hwlavaaw and spathe
bhover are kpown to be presont on many plantations here.  Lhiclaviopsis is often
suen ot lu,htumg—stvu(vk trees or on badly-drained areas,

Investigation showed that grazing cattle over wet aross both on this pluntat:ou
and on a nclghbourmg property adva'sely affected the soil in many instances,
but this wuas worso in somo places than in others, especially where water was
seon to colleet on old eamping groands. It was also noted that tho nut-full was
worse on some areus of tho plantation than in others, and further thut some pabns
shed muny more nuts than others, This compared with what has been noted by
mvestigators in Coylon.

T'he noil on the plantation in questlon i3 o sandy coral loam on the foreshores
with practieally pure coral at only a swall depth ranging from a little over 1
foot to less thun 2} feet from tho surfaco. At the back of the plantation tho soils
are heavier, containing more voleanio soil mixed with the coral outerop, while tho
subsoil is clayey. In some arcas the shallow soil overlies compacted rock coral
which nppears to act as a havdpan, a condition which has been seen elsowhore
in this Torritory. ‘Tho soil at tho back of tho plantution appeared to cake and
erack undor some conditions, while in most aress (on the plantation) 'the rain
disappears quickly aftor fulhug, eronting linkility to the effocts of drought.
Oa many arcus tho water risos oloss to the surfaco and a considerable proportion
of the total aroa is comprlsed of swamps and lagoous whose distribution would,
no doubt, bo groater in tho wat scason.

The offects of tho shallow soil and the presence of hard coral caused thoe
busal roots of the palm to bo raised high above the soil level during the procoss
of growth, as they could not penetrato readily. Kxamination of the seil horizons
in many holes which had beon sunk for road-making showed that the rooting
of tho pulms on this place was shallower than had been scon on other areas.
The offeet of such shallow soil on rmsmg tho palms out of the soil hud beon,
in wauy instanees, inereased by the tramping of tho eattle.

A grout proportion of the palms are situated on a narrow isthmus, which
appearcd to bo liable to heavy winds. The plantation is particularly liable to
lightning strike and sovoral hundrods of palms havo beon cut out from this cause.
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in onv aren the unusually lnrge numbeof 45 pulmy wore cut out as beiug aflected.
‘Tho susceptibility of particular areas to lightning strike is often iuflucnced by
focal conditions and tho reasons for this are discussed elsowhere,

“ Leaf droop ” wus observed very commonly on the plantation. Thie condition
hudd aleeandy boeen recorded by Petoh®) in Ceylon s being ussociuted with nut-fall,
where he deseribed the leaf droop to o species of Lhylopihora, as was tho uut-fall;
but this was not tho case in this instance.

The fronds which Lung down were bunched and dead, or nearly so, while
the upper fronds often appeared quits healthy, In Coylon the leaves were said
to bond frequently while still groon. In this instance Muresmsus throud blight,
not to be confused with truo thread blight, waa scon quite commonly at tho base
of tho fronds, and appeared to have progressed much more than on normaul fronds.
"The bases were noticeably very rotten and often became infested with white ants.
The leal sears nppoenred elose togother while the doad spathes usually remained
attached to tho palms, A caso of an othorwiso Loalthy leaf attweked by white
ants was seen here.

Leuf droop in New Guinea appenrs to bo associnted with poor soil conditious
amd with poor vigour of the palm. It was soon, however, in some cases, that
puhns which werg not affested with leaf droop dropped their nuts.

Muny spathes und fronds from palms showing a good deal of nut-fall were
cut down, A good proportion of the spathes showing such nut-fall were found
1o he wffeeted with the spathe bover Tirathaba rufivena, Iu some eases where large
nuls hnd fallen this copld be put down to spathe borer and one case whore this
unquestionably occurred wus noted. Bevers] spathes from which nuts had fallen
showed no disease effects at their baso and were not affectod with spathe borer,
benes nut-fall in these instunces inust bo duo to other causes, such as faulty
pellinntion or unfavorable environmontal conditions,

Whers nuts of all sizes have fallen thero is probably more thun one causo
indicated, 1t was certain from the presence of withored, immaturo nuts on the
ground that nut-fall had been in evidenco here for yomo timoe, Nut-fall wus found
to be present on other plantations on the mainland in close vicinity to the one
in question, but was apparently not so evident, D’rebably there aro fow plantutiona
whicro thers are not some immature nuts on the ground as, for example, nut-fall
has heen recorded on the relutively rich soils of Kur Kur Island.

Weed growth was rather plentiful on thoe plantation undor investigation,
although there was not nearly so much Kunai (Imperata erundinacea), except in
the back arcas, us in scveral other parts of Now Guinea—Torns, scedy grass,
(hrysopogon aciculubus, Ntachytarphelum (Bluo-flowered weed), Elaloslernma
(with spiked seeds), Stda reluse (== 8, rhombifolia), Mémosa pudica and [pomoca
«pp., were among the weeds present.  lpiphylie ferns and stughorns were vory
slentiful on the palms and, although theso latter may huve no ill effects, they
imdicate the environmont.

A study of the inecidence of raiufall on the particular ares shows that, for
ull of the oighteen years recorded, July, August and September arc usually dry
months, following tho wet scason, while the rainfall for October is inclined to
show more variztions in different years. The average rainfall is about 140.54
inches per annum, and, although the rainfall for 1036 closely approximates the
average for the period, somn wide daviations oceurred, tho fall being much lighter
in April und June than is usual snd much heavier in August. Since 1926 the
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average rainfall bas fluetnated fpom 101 inches in 1934 to the fairly high total
of 153,28 inches in 1935, while 249.3¢ inches wore recorded in 1930 as against the
next lowest total rainfall 0§°113,67 inches in 1031, Such pronounced,tluctuations
in raiufull conld be expoected to influonce the yiclds greatly and also the number
of nuts carried to maturity in particular ycars, ospecially ob soils which ure
influsneed by drought conditions, as are thoze on the plantation under consideration,
It wus stated that nut-fall was worse in certain scasons and also in some years
under the circuinstances obtaining there,

Tt is apparent that there are at lonst four couditions present in the caso
invostigated which are likely to esuse nut-full, namely, soil and eultural conditions,
ago of the palin leading to soil exhuupstion, fungus and insect attack, and climatic
conditions. Tlo natural soil conditions obviously cannot bo remedied and similarly
the natural climatic conditions, although fluctuating, will always exist. It is a
woll-known fact that coco-nut palms on a number of older-planted sreas in this
Porritory huve commencod to deteriornto owing to continuod soil oxhaustion, On
such areas palms could not be expected to bear a large number of nuts to maturity
regardless of the original sotting after tho first pollination, The most vigorous
pulms should carry the most nuts to maturity. Thus, coco-nut palms growing
under nnfavorable soil conditions, for example, on heavy soils with bad drainage
or on soils liablo to swamping vndor wet conditions, and drying and eracking under
dry conditions, may be expected to drop more young fruits than healthy palms
growing under favorable circumstances.

In addition to the remedies suggested by Stockdale(*® where the soil conditions
greatly affected the nut-fall, mulching, cover cropping and solective weeding are
also romodics which suggest thomsolves.

It uppears unwise to allow cattlo to wander ad lib., over any plantation, and,
if they arc kopt, proper subdivisien of tho area should be provided. This is
especially truc where the soils are heavy.

The question of the economics of keeping tho cattlo there, as against any
dumage to the soil conditions, must to somo extent be assossed by the owners.

It is certain that tho natural soil and climatic conditions which probably
most largely influenco the nut-fall cannot bo remedied, and all that can be dono
is to provide good cultural conditions. The question of rehabilitation of old
plantations is a vexed one which will be discussed elsewhere.

Dr. Phillips©®®, during his recent visit to Rabaul, in October, 1036, kindly
oxwnined the nuts derived from tho ccourrence of nut-full on the wainland, o
was dofinitely of the opinion that this nut-fall was not due to the samo causes
a3 the Solomon Islands nut-fall, No evidence of puncturing by the Amblypelta
bug could bo seen. Thus, there is some posaibility that this speeifio inseot is not
present on the mainland of New Guines, although closely related types are present.
He also stated that a most noticeable feature in most of the nut-fall areas in
the Solomon Islands was that the palms and foliage were generally hLealthy,
suggesting that the cause of nut-fall was not physiological. Tho coco-nuts which
fell wero generally smaller and did not reach the same size 8s a large proportion
of those which he was shown from the specimens collected on the mainland,
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Winds.

Heuvy winds ure o cuuso of nut-full, and after sunme rocent very strong winds
in Nwontanai, New Ireland, the writer observed that somo large iunnsture nuts
had fullen, The nuts whiah dropped after such heavy winds showed practically
no eyvidenco of any injury or insect damaege at the bage.  Crows have been known
te enuso nut-full on Witu Islaud, while purrots und other birds duv cause nuts to
full when feeding on the young spathes.

Ratis as o Cause of Nut-fall.

tHaudoubtedly rats cauze o considerable propuriion of the [all of lunuuture
nuts which is present to 2 limited extont on most plantutious in Now Guineu.
Ou some arcae hore, rats nre plontiful, and, in muny instances, bave been known
to climb tho pabms and chow the baxes of the young uuts, causing them to full,
lats usually continue cating the young nut on the ground, hience quiie lurge
holes muy be scen at the bases of young nuts damaged by rats. lats do damago
to nuts which have fallen {rom othor causes.

Itats havo been recorded by Paine®™® as causing severe dumago to young

wuts over wide areas in Fiji. Tuylor estimated that they eansed 7 per cent. of |

the immature nut-fall over the entiro Xiji group, while Puiue, connting by another
mothod, showed that from 31-4G per cent. of the young crop was dawnaged by rats
mi certain ostates,  The damage to young fraits was described as follows :—

* Most of the damage done by rats to the coco-uuy erop tukes place ab the
various stages of fruit dévelopument between pollination of the fanale flowers, and
the final maturing of the fruit.  Shortly after the fruit is set a eavity begins to
for inside it i which nutrient fluid sccnmulades,  Ruts bite through young
suts at the base in order to obtain this fuid and iu doing so dislodge them from
the tree, .

“ Any nut whicl, as a result of rut imjury, fulls to the ground before the
sk has begun to turn brown, is rendored wafit for havvesting, and these nuty,
whieh nre completely bored by rats, are common objects in covo-nut estates where
rats ure established.

“Thae rather ragged-sdged holus, cither nt the side, or more wsually near the
base of suel nutsy are so charvacteristie that in cotnting wuts Iving on the ground
there is no possibility of mu-mluu" those whese promature fall has been brought
sbout by rats?

Approved methods of rat control wore outlined by Ixoggutt“") in a recent
issne of the New Guinea Agricultural Gazelle,

RING DISEASE OF IMMATURE NUTS.
(Recorded by Stmmonds. (")

Stated by Dr, R. J. Noble, Biologist, Now South Wales, to be sssociuted
with Llolryodiplodic  theobromae, but whether as a causative orgunism was
uncertain,

Simmeonds stated that tho disease, which iy churacterizod by a sowewhat

regular ring of lesions uround the husk of immature nuts of various niges, whion
split at the aflected points, was present to a varying extent everywhere in Now
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Giinea. When attacked early thy nuts fail o develop and drop, but, i sttacked
later, develop el vipen as undersizod nnd misshupen nuts; thus o considerable
loss of half-grown nuts is gaused.

{4 is only necegsary to reiterato that up to the present time the great majority
of the planters in New Guinea have had little 1o fenr from lossos due to uut-full,

1t is only in sporadie instances that nut-full bus presented any problems in
New Guinen while severe incidences of nut-full have been recorded only at
intervals on plantations in this Territory.

I appears fuiely cortain that nut-fall caused by dmblypelia ix not yot
present here, and that soil und Jocal conditions have been largely respousible for
what nut-full has occurred. It wus thought advisuble to present zll phases of the
problem, so that the local planters would bo nware of the true position here,

HEAD DROOP (CORKSOREW, UABBAGE DROOP, STRANGLE
DISEASE).

This is the moest buflling coco-nut disvuse found in New Guinen.  The
condition is widespread but is partionlarly serious in parts of New lIreland. In
Hougainvilio, “ hoead droop” is seen in a relatively few reattered palms only. Tt
is also present in New DBrituin and on the mainland of New Guinen, According
to u resident Gorman plantor, this diseaso was investigated during the UGerman
régime here, but neithor bacteris nor fungi were found as cusual ngents. Kecont
examinations have also produced negative results,

n the condition of “head droop ™ it is seen thut the top bends over, aud
in mauny casen the whole stem may form a complete semi-cirele, while the Jeaves
are all bunched and twisted into o distinet rosotte, with the lowoer leaves sparse,
shovt aud dying back,  In many ecases the whole stem may form u distinet loop,
or in some eases become “ 87 shaped., Iu the final stages there is failure to
bear soco-nuts, while tho spathes mey die back complotely.  Theso abnormiulitios
caunot possibly be horeditary or genetical, boennse many palms recover umd the
condition may recur several times on the ene palin.  As fur ag is known virus
disenses have not beey recorded in eoco-nuts, and the author has only read of one
ense where such i condition was suspected.  Park®® has deseribed a suspeeted .
viras discuse on Areca palns (Areca cefechu) in Ceylon, but the symptoms are |

_quite different from those deseribed here, : There are numerous oxamples of virus '

diseases in the plant and animal worlds, o.g., bunchy top of banans, mosaic
of tubuero, bronze wilt of tomnto, nud sn oedinary cold in man are usaslly suspoetod
of being due to views infection,  The eimsnd agonts of this type of discase,
although usually infectious, are not visible even under the highest magnifieation,
bLut, in the case of plant disouses, they are usnally transferred from plant to plant
hy aw inseet carrier (veetor); ey, thrips, at a particular state of devolopment,
ave responsible for tho spread of bronzc wilt of tomatoes, ruul the banana aphxs
spreads the banana bunchy top virns,

It has been stated that insoct injury to, the growing point, in the carly atu&e«
may woaken one side of the trunk and eventually lead to twisting. Tho ussccins
tion of this condition with mesly bugs, scales and aphids was recorded by

q
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Simmonas in 1924, but he stated that they woere apparently only sccondary
offects, It hias boon suggosted by some plantors that this condition is duo o
original twisting of the stent uwd roots when the seed nut is gerwinating, 1if
such wore the case, it is diflicult to believe that it would be wore prevalent in
some distriets than in others. Then the fuct that the palins often recover secns
to dixeonnt this theory.

The present author noticed that on wost of the afiveted pulms, red tree ants

(Oeccophylla Smaragdinag Lalec.) were more plentiful than on other palms, bat
whether this was beeause of tho extra protection afforded by the bunched leaves, or

%

HEAD DROOP (Typical). HEAD DROOP. —Apparently recovered Palm
leaving a very twisted stem.

because more scale and aphids were present, it is not possible to state. It could
be assumed, however, if “head droop” were a virus discase, that sufficient insect
vectors or earriers were present to aid in its dissemination. It is suspected, from
analogy and comparison with the symptoms found in other virus diseases, that
“head droop” belongs to this category, and further work is necessary to prove
whether this contention is tenable. The faet that in many plantations the affeeted
pals ouly occur at scattered intervals shows that in somo places the disease does nol
tend to spread rapidly,

s S
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Thero is tho possibility that $ boad dreop ” is o doficiency disease, but this
seomy uprobable, us tho coudition is widely spread in New Guinea, sud is quite
prevalent in rich soils, suchas in Kar Kar Island. Often tho best-bearing palms
are uffected, and the foliage docs not appoear in any way chlorotic, being usually
deap green in colour. Thore is also the somowhat limited chance that whero
pulimx ure growing on recky areus the resultanb restriction of roovts would lead
to unbalanced growth. It is also possible that where odd palms arc affccted,
¢.g, in Noew Britain, tho cause of “head droop” is not the same as whero the
condition is prevalent and tends to sproad, as in Now Ircland.

“[lead droop” was appurently reforred to in Simmonds’ short deseription
of “atranglo diseuse ”,t%*-97") whoro it was stated that a numbor of trees with
the hends bent and $wisted and having a strangled eppearance wers scen. Various
suggestions as to the enuso wore put forward. Tho most probable, however,
seemxl thut the trees had beon injured by one of the big boeetles,

The Maunger, Bopipe P'lantation; Namatanai Distriet, New Ircland, recog-
nized an apparently unclassified discass in Fobruary, 1824, Bryco, in a letter
roferring to this occurrence, stated that probubly threo dikeases were indicated
in the field symptoms described, namoly budsrot, deformity of growth, and
withering of leaflots (probubly duo to scil exhaustion or inseet attack). This
“deformity of growth,” also referred to as turning over of the terminal bud,
was, nndoubtedly, what is now ecalled “head droop.” It was suggested that an
cllicacions remedy was to cut off amd tur the contral shoots.  The Manager,
Bopire plantution, cut about 95 pulms in this manner, and six weeks afterwards
lie maintained that they all started to grow on healthy aud straight. The
original record by the Manager is worth quoting as goed practical observations,
although some of his conclusions were untenable i—

“Tho infected palms wore planted in 1910, and, exeopt for u fow detuched
palns near the scashore, wore mainly confined to un area of about half an scre
in exteut. Tho first symptoms were tho turning over of the torminal bud plus
a dying and withering of the leaflets on the central fronds. Later, unless remodied,
the bud will bocomo rotten and stinking, aud on cutting be found to bo infested
with the small palm weevil. No sign of root discase was found, TFrom observa-
tion of tho infected palins and their respouse to trecatment, tho idea was gained
that tho original damage was caused by whirlwinds, which wors vary sovero and
frequent where the discased patch ocourred, and whoso force wrenched and
screwed the centre ghoot of the palms, and in doing so loosencd tho cohesivencss
of tho leaves comprising the central shoot. In this weak stato they are o prey
to all diseascs, while leaf-cating hispids and palm weevil find an easy ontrance.
It wus statod that all the huds lean over in tho opposite direction to the north-
west winds, due to effect of these winds on the proviously weakened buds, This
was not vhe first time that palms showing the centre shoot leaning over had been
scen and treatod, but it was tho first time that a collectwe arca was attacked and
looked so bad as this one did”

Fropggatt (1934),(** in an unpublished departmental report, stated that the
“gcabbage droop” roported from Namatanai should, he considered, be more
properly considered as *“head droop,” becanss tho wholo hoad of the palm inclines
over at an angle of up to 00 degrees, or even more, in some instances, It may
also bo much less. The time occupied in the “droop ” is variable, and may take
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up to twelve wonths or more, before the heud begins o right itself, During the
period of “droop” no spathes are devefopcd, although the leaves remain green,
After righting itsoll spathos are again developed in a normal fashion,

Cuses were reported in whiclh the palm had died before the head again
turned into the vertical, but this is apparently rare. 1t is of goeneral occurrence
throughout the aren travorsed. It may be stated that it bus been observed in
nost othor parts of the Territory visited, but in the New Trolund arew it may
e more provalent than cleowhere.  The occurrence of “droop” in not, appareutly,
catirely a question of location, as it occurs on both the sandy loum fore-shores
wid on the back nreas, whero the soil is of elayey nature and rather stiff when
wol.,  bb was reporied, un somo plantations, to bo more nmerous on tho back
arons than on the frontuge. An cxumination wis mude of tho rout system, and
on tho cluyoy srens surface roots scemod relatively searco, bul wore more numerous
on the fore-shores. Tho nature of the soil may, of course, have masked the true
conditions of the former., On some plantations, he was informed that the
“droop ™ had been of more common veeurrones sines the vory dry climatologieal
conditions experienced in 1938 and carly 1034, Tho soil types present on most
places wore sandy lonms on the fore-shores, with cluy loam overlying stiff, reddish
elay right to tho surface. No pest or disesso symptoms which might have been
cuusative fuctors were observed,

Atteinpted systems of control practised on different plantations were as
follows, but, as no control or check palms were kept in any cuse noted, it was
uot possibla to draw any.conclusions regarding their cflicacy :—

1. "Chree partial scarfs, ono above tho other, eneircling the whole pulu,

2. Cutting the fronds on the side of the “droop” und the top of the
“liond ” above the cabbage.

3. Leaving all the fronds and cutting the head above the cabbage.

4, Quo searf eut on the side vppoedite to tho “ droop.”

The objectives and likely iufluence of such treatments, under the eireum-
stanees, aro not clear. A considerable nminber of nffected palms, to which nothing
had been done, were observed to have rightod thomselves (e, on Panarus
Plantation). 1o concluded that further data were required before any opinion
could be formed as to the disoaso in quostion.

In 1934 the following record was received from Swuwmo Plantation, Nua-
tanai, New Irclund, where there wore n number of pubs suffering from ¢ eabbago
droop.” Tu some cases the young palms had 1ot made any butt, yot the termninal
shoot was curled right over, Various methods of cutting back were tried, hut
the majority of pulis enrled again, Palms in boaring, suffering from droop,
were also parctinlby  ring-burked, with simitar vesnlts,  Ono planier from the
mainland stated that, by continually cutting back the fronds, ax the head
periodically drooped, he was ablo to save many palms. '

The following is a deseription, by the present anthor, of a palm aflected with
“head droop” und cut down for examination on Koka Plantation, Now
Ireland — ’ : ' ‘ ’

. Tho trunk was badly twisted..in two direotions; the second twist occurred
ahout 4 feot ubove the first twist, which made the palm almost ¢S ? shaped;
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thus in the last twist the base ofothu fronds was fucing in the opposito direction
to the first twist. The fronds comprising the head of the paln wore all bunchied
together, il it apponred that the contewd louves wore Lho fivst to bond over, and
oventually the extra woight on one side caused the whole head to fall over, It
appeared that the sheaths or bases of the leaf petioles” (leaf stalks) were
bunched anlso, tending to decomo very tight, and that the leaf buses wero closer
togother thuu usual; thus the whole of the fronds formed inte u closely corpacted
clinnp and fell ovor at the top.  Tho stalks, or potioles, of the leaves developed
u distinet eurl or twist, and cracking was often scon where the twist occurred.
The fronds curled in a completo are, while the pinnules of the leaves (leaf
divisions) folded noticeably over the contral vein, The affosted lonves wore not
a healthy groen eolonr, hut appenred to have o silvery-coloured shewn caused by
“silver-loal disoase””  Ouo of tho cutstunding symptoms wug the failure to bear
nuts at all; alse the flower clustors worg aﬁoctt,d and the smaller _branches of
the hl)tlﬂi{“i died back.

Another pulm, cut down on Patlungat LPlantution, showed the trunk bent
ovor into a complete semicireclo, while altogother the trunk showed four distinet
twists, the first uppouring quito close to the basc, showing that tho pabmm was
affected for a very long time, The fronds wore all bunched und twisted into a
distinet rosotte, while the Jower fronds wore sparse, short aud conmuencing to die
buck. It was also "noticed that the pinnules- (leaf divisions) woere sowetimes
broken on the bending side. On oue palm the growth was eheckod nbout two-
thirds of the way from the base to the top, and it was seen that thoro was a
mirked constriction of the leaf sears whore tlm twist ocenrred.

On these pluntations they had tried cuttmg the tops, i.0., tho overhanging fronds
and terminal shoots, but with wmixed msults, und, althuugh some of the palmns
recovered and grow smuught again, this was also nohoed on palws which had not
been toueched. The disease does nol appesr to kill the pahm us tlwy keep
growing for years, and may apparently reeover and bend again; sometimes four
or five times. When the eabbuging phase does oceur, however, nuts are raroly
sebe One pabin which was previously u heavy bearor dxd not beur for three yours,
owing to *head droop,” then recovered and commenced bearing very well again,
"ndoubtedly, “head droop” appeared to bo tho worst discase present on the
west const of Now Troland. Tt is not so froquontly seen in youug palms, although
it does ocenr in two to four-ycar-old palms. It was stated by tho owner at
Putlungut that he noticed goneral debility and wcakenmg of the palms bofore
they commenced to droop over,

On one plantation 144 palms wore out back within twelve dnys, One palm,
which wax about ten years old hofure twisting oceurred, was cut back several
times; it recovered for a while, but finally developed the droop again, Aunother
palm ‘treated in this manner was finally killed out with red palm woevil. On
the cast coast of Now Treland “head droop® is prosont on several plantations,
but doos not appear as prevulent as on the wost coast. On some pluntations they
were trying to remody the position by removing the overhanging fronds and
loosening the leaf shoaths, and, although in a number of cases the palms rocovered
and becamao npparently normal the grontor number tonded to serow again, It
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i suggested that it weuld be definitely @nwise to select scod coco-nuts from areas
whoere * headsdroop” & provalent, and that oven good padies closs Lo a pubin
suflering frowm “ head drovp” sheuld bo aveided,

I aphis are respousible for carrying u virus discase, as Is suspected, a
method of trentmemt which suggests itself is spraying the palwms, aflter cutting
baek, with a tobaeco infusion or with black leaf 40 (=.nicotine sulphato), using
a strength of 1 in 50U to L in 800, Bxperimeats ure nceessary to soe whether
these or othor sprays, such as tar distillates, red or white wmiscible oils, &e.,
would prove in any way cflicacious, If the disease is observed in young coco-nuts,
ov where iL is just starting, it would bo a wise course {o cut oul aml destroy
affected pulios,

T vonclusion, it anay be stated that, whils some of the rewedial mcasures
referred to uy be of value, it is impossible to recommend any form of (rentinent
nntil the eanse of the disease is definitely established.

FROND CHOXI,

In this case the terminal fronds teud to stand very ercet and develop poorly.
‘Phe outside leaves appear o be closoly crowded around the growing puint, snd
(heir buses are held together, instead of growing free.  The following frouds
gradually becono smaller and smaller as fresh ones appear, while tho palm
develops  sickly, yollow appearance, and appesrs to luek vigour. As far us can
be determined, thore are no fungus pests responsible for this discase. It has been
suggested that it is aggravated by close planting, bad soil conditions, &e.  Again
thero is tho possibility that this is o vires discase, but as the condition is contined
to definite patches in somo instauees this suggests some physiological derangement.

Asbby$-9 deseribed “little loaf disenso” prosent in the West ludies, where
the contral shoeot sends out a succossion of erutapled und distorted leaves, which
bucome  progrossively swaller until they ure compleloly dwarfud; the upper
surfuces of tho leaf-stalks show ruised brown stripes und patehes, which become
woody und cracked. The rigidity imparted to the central shoot by these indurated
leaf stalks is apparently the cause of erumpling, aund, in purt, distortion of the
young leaves, Spontancous recovery not infrequontly occurs, or occusionally
the bud ey wither or soft rot, Iecovery was much facilitutod by slitting the
strainers of the central leaves and pouring into tho heart u diluted tobuceo
extract, o also stated that the causo of this peculiar condition is obseure, but
quotes the work of Karle in 1013,4% who studied “!liltle leuf” in Cuba, and
concluded that it was causod by an attuck of aphis vn the very young leaves iu
tho shoot. The aphis was tended by ants, which probully wero rospousible for
transporting it, honeo tho cfficacy of tho contact insccticide is explained. The
coudition deseribed by Ashbyt @ closoly rossmbley the “frond choke™ presont
in New Guinon, which is often accompanied by a siwilur crinkling of leaves.
T'he author is™of tho opinion that, in some palms, “frond choke” and crinkled
loaf may Lo of gonotical origin, as sowoe of the palms have been seeu to rewain
pormanently affected and not respond to treatment.

It oppears that cortain types-of palms which are very ercet growors are more
liable to “frond choke” than others. Whore this condition is present it is
wise to improvo the cultural conditions, and also leosen the overhanging fibrous
tissues at the buses of the constricted fronds,
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00CO-NUT THREAD BLIGHT.

Qon;mcwxi Puncirrarun, Prrou. :
A now Leaf Disease from New Guinea.(*® ‘
Described by G. Brycs, DSe., Kdin. (1924),

A leal disouso of coco-nuts bas beun intermittontly reported from plantations
in New lrelaud since 1921, and no doubt it has been known loeslly for some
considerable time. The disense is a thread blight and the causative fungus has
been deseriledd by Poteb a8 Corliciune pencillabiwm nasp,, neithor the disease nor
the fungus having been provicusly recorded,  Othor palws growing in the forest
arvo said Lo be attacked, uind these thercfore coustiiuie a sourco of infeetion for
coco-nut pluntations,

[dentification—Tho Dupgus mycclivm (thread) rous slong the uuder surface
of the rachis (midrib) in shghtly elevated strands, wp to 1 g, broad, which
divide at intervals of about 8 cm. into a fan of pencillate branches, thinuor than
the original, with the uxeoption of one which continuca as the main ecord. The
lattor rana in long curves {rom side to side of tho rachis, the intervening spaces
being partly covered by the funy of finer steands. Where tho myceliun hus spread
from u leailot to rachiis, several stout cords may radiate over the rachis froh the
base of the Jeaflet, On tho leaflet, tho mycolium spreads lengthwise in similar
but flatter strands, Theve may be two or three main strands on a single leaflet,
ull branehing in the ssme mannor,  Ulthaately all ghe strands are united by a thin
filtn of hyphao which may oxtend completoly across the leaflets. ‘This film
devalops basidia everywhere, so that the leaflet finally bears extensive, thin,
continuous, powdery, white patches, :

The superficial mycolinm 18 confined to the under surface of the rachis (leaf
stalk) and, in genoral, to the lower sido of the leaves,  Bul, where the discared
leal tissue l;m crucked, it may extend through the erack and run along the upper
surface in o fing htrand by the side of tha widrib, on that sido of the leaf which
is noavest the rachis when tho leaf iy folded, Lho fungus attacks the leatlet and
kills lurgo arens, its offect being conspicnious by the production of u lurge white
pateh on the upper surfuce, which contrusty strongly. with the normal green of
the surrounding tissue, Tho colouy of thix pateh is not due to fungus tissuo;
thore is no extornal fungus on it. It is eansed by the scparation of the upper
cpidermis from the dead intornal ussue, with the consequent formation of a large
blister,

Oceurrence~Tha fungus is known, so far, only on the eoco-nut psln end
it haus boon observed only in New Ircland and New Ianover., The older leaves
of thy palm ave attacked aud somotimes s much us one-third of the crown ir
involved. Discased leaves aro ghed earlier, and tho distal portion of a discased
loaf, though still green, cannot be of much service to the palm owing to the
presence of an area of dead Jeaf tissue between it und the losf base. Frequently
quite oxtensive arcas of plantations are badly discased; in one case an area of
about 160 acres was heavily attacked. Though the diseaso does not yet apparently
kill the palm, it has a sorious offect in reducing the leaf surface and in thus
lowering the rato of carbon assimilation. Sueh an effect is, of course, immediately
aud necessarily followed by & reduction in erop, which is frequently long
continued.
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Trealimend -~"The first step to be tdken on a discased aren is to cut out and
burn diseasd leaves. The remainder of the erown may be sprayed with Bordeaux
mixture,  Field observations, lxu\\&'wr tend 1o shiow that where dnrgo areas aro
allected the disease has been sllowed to run on unchecked for severnl years, The
disease is b its worst In the wet weathier of thoe north-west monscon,  Exeision and
hurning of diseased leaves would thevefora be most easily carried ont in the season
ol the south-east trades,

Corlicinm pencillabum, elch—Mycelima hypophyllous, spreading in dlag
strats up to i, broad, which divide at short distances intu a radiating fan
of brauehes, one of which coutihines as thio mein strand, wltimately united by o
thin Ll fnte a eontinuons sheet on which the basidin are developed, Hymeninm
ateost continnons, forming a rather cowpact Jayer 40 maeron thick; basidia at
first Jateral, then elustered, on short ereet hyphae, pyriforn, or obesiie, or narrow-
oval, 8-1% x 4-6 micron, four-spored; storigmata short, eylindrie, ¥ mieron Jong;
cpores hyabine, oval and juequilateend, or broadly eymbyform 16 x 2.5-1 nieron,
Ou leaves of coco-nuty, New Gainea, Maveh, 1924,

Thera s little to add to Bryee's deseription of this disense us oecurring in
New Guinea 1924,

Ltoax, howover, moie w:dni) spread than was indieated by him, and for
axamiple, is pwlmbly more serious in the arous of heavy eainfull, sneh ns Gasmata
and Bouguinville Island, thun in the distriets he montions.

Thread blight is widely spread over New Guinea, but is more in ovidenee
muder certiin conditiong suelt as in swimpy low-lying spots, 1t was notieed by
the nuthar in eertain plantations both in Houguinville and New Prelund lust
season as causing severe defolintion which often led 1o a whip sticking offeet,
The disease was more severs in protected valleys and pockets surrounded by hills
whepe the aiv was partiealurly st and soist) eg,, near the foothills on the
Locdward side of the plantations, Palms near the wlges of swampy arean or
elose 1o heavy jungle were abw noticeably wore ailected,  Une fow-lying aren
srronnded l»y high trees und eloso to the two branches of a river showed sovere
thread Dlight,  Other arcas where palms wore planted in pockets of Jow-lying
ground snvi 'numlvd by timber and swamp were very badly alloeted with loth
pestalozzia and thre: ad blight, and many overbanging dead fronds were present.
Where the outside timber wns removed and eover crop beenmo well established
a eouple of alleeted arcax showed mueh improvement,  Thread blight beeae
serions on sewe plantations in Now Guinea after severe Prowecolheca attack.

Sunmonds in (92309 roported on * Silver Film Discase ™, which, from the
deseription given, was undoubtedly analogous with the thread blight dewnbcd by
Bryee. Mo deseribod the discaso s being due to a fungus having & white spreading
extornal mycelimn which travels along tlu_‘. midrib of the leaves and spreads out
over the feaflels, which turn brown from the bases. "hae discase ocenreed in New
Britain, tho Solomon Islands and the New liebrides, nud is v\«mtinily i discuse
of wet and badly-drained ureas.  In wet seasons, however, it is apt to spread
over the higher lands, causing the trees to turn bruwn aud drop their young nuts,
Drmnm;: snd burning old leaves wero recommended as the hest treatinent, tlmu;,h
it was eonsiderced that in some places whero the land in low-lying it \muld be wise
to ecot the trees right out, It appears that attention fo (,ultural conditions,
drainage, and not planting coco-nuts under unsuitable conditions would lead to
fess theewd blight, The faet that some palms are Joss sffeeted than othors in a
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bnddly disensed wrea bdicates P there should bo some inberent resistunce to the
disense which could be lwou;.,ln out by seleetion, e.g., by s method of alosc-brcvdmg
seleeted pulins, an
There is another form of thread Blight prosent v New Guinea known us
Murasmins pulnivorns, the perfeel stage of which iu Maluys was suspected ns o
emise of bud-rot, but was proved only sccondury in its offocts,

The fungns strands are found growing over the wpper surface of the leaf
baser where thay are closely nddressed fo the stem, s myeelial threads ave seen
as whitish funeshaped radiagtions ou the surfaco of the feal bases, This fungns,
howover, ix el sevions, ns it i wainly seprophytie, growing profusely in the
presence of ahundant moisture, 10 does hasten the death of the tissues when some
ather discase is presopt and, on dead tinsue, can usually bo distinguisiied by 1he
pink-volonved stalked and cap-shaped fruiting bodien.  Uider moist conditions,
however, they are wore whitish or brownish in colour and have very eonvoluted
aned np-torned edges. o,

STEN BLEEDIRG DISEASE.
T as Avwo Descringn a8 Bres-Ror oy Nowgin, U9,

Stews bleedivg diseuse (Phicloviopsiy ethucetice now ', paradoxa or Ceralos-
tomella puradora) was proclaimed a disearo subject to the provision of “ Plantation
Disenses and Pests Qrdiupnee of 19167 which has been opersting in this
Tervitory and was doseribed o8 follows :—

“This disease is rovenled by the prosence of a brown rusty colonred liquid
whieh afterwards turns black, oogiug out through cracks in the burk or stem
of coco-nnt pahins, ‘The disease does not becowe apparent until the liquid cozes
ont, hut when thin takes plece the tissues aro alroady deenyed to n corlain extent.

Approved  remedial measures were: Exeision . of the affected part, tuking
cure that the cxeision is carried to the limits of the diseased and discoloured
tissiies, The parts eot out to bo burnt <n silw and the wound burnt with u torch
and afterwards covered with hot conl tar.”

The association of Phictuviopsis paradowe (Cerwloslomells paradovas==porfect
singe) with lightning strike, bad drainago conditions and nut-fall has boen indiented
previonsly in thisx article, Lt is also known to ottack pualms and causo stems blewding
wheve fires or where grass knives or othor agencies infliet wounds on the stem.
it has been iecorded by Ashby in Jamaiea®® that natural eracks an ivel or wmore
lung tend to form on tho trunks of palms whon raiu sets in following a dryv period.
This fungns infoets theso wounds and way peastrate deeply where seglocted.
bn old ami hardened palms aflocted with stein bleuding the rot is usually only
preseit in siudl loealized areas,

It Bins been seon by the author on paling in badly-druined.urens, The eutside
fesions may be quite small but when cut opon with a knife are seen to spread
consitlerably buneath the skin,  Tn advanced stuges tho tissue becones black o

yellowish bleck und the fibres of the trunk appear frayed and fluffy. In other

cuses large, diseased patches crack all over and red, guminy exudations oceur
where the cracks appoar.  Often removal of the tough outor skin reveals o pateh
of sopked und sedden tissue, which later becomes yellow or veddish in colour and
i+ followed by browning or blackening as deeay progresses. Garment®) deseribes




8V

Thiciaviopsis spp., as causing stem bleeding of coco-nuts at Cieia, Fiji—he
deseribed the fungus and mentioned that the perfeet stage of this fungus (pyenidial
slage) was present.

Ashby® states that two clearly rocognizable discases of the central shoot
which do not us a rule terminate in a rot of the bud occur in the West Indies.
These are the Thiclaviopsis leal-rot and the little loal disease (see under Frond
Choke).

T'hielaviopsis paradoza is the cause of large, wedge-shaped spots with broad,
durvk marging which ron across the foldod sogments of the young leaves in the

Y
i

STEM BLEEDING PALM.—See blackened base also
showing leaf droop.

shoot before they are pushed up into the light; as the leaves open out the midribs
of the pinnae break at the diseased places and the terminal parts wither or tear
away, giving the crown a ragged appearance. The fungus is invariably present
in the rotten spots and sporulates freely in the tissue. The disease was opidemic
in Jamaica for some years on young bearing trees from ten to fifteen years of age
in & coastal belt of about 40 miles long having a high rainfall. Natural recovery
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oceurred but muny cases wore eyroed by cutting back the centenl shoot below the
spotted region and upylymg a dry mixture of lime and sulphato of copper to the
sevored surfuce, .

[

As tho condition of stem bleeding is familiar to most planters here it is not
nceessary to deseribe the symptoms in detail, It is generaily considered that
Thiclaviopsis peredoza is not 8 strongly paresitic fungus, sud hencs is more liable
to attack palms growing under unfavorable conditions or with poor vitality.
Ueneral improvement of the cultural conditions is wsuslly indieated where this
discase iz present, Cutting out diseased patehes on pulus situated over lurge areus
is often not practicable but should bo cerried out where it ig possible, Treutinent
of the diseased patches with Bordeaux paste, tar, &e., will not elear up the disease
unless the goneral health of the palms is improved. The fungus is widely spread
and tho fact that continued burning off at the base of coco-nut palms provides
cusy entry for infeetion by ']‘lm!avam should not bu lost sight of, where such

burmag o"f is pracmod

GREY BLIOHT--Pgstalozzis Palmarum.

This was recorded here by Gorman investigantors us carly as 1904, This
leaf discase is well deseribed in all standsrd text books and is familiar to plunters
in this Territory. It has bean mentioned as causing ruther serious damusge under
very wot conditions or where drainsgo conditions were poor or the vitality of the
pulms lowered by other cnuvsos such as soil exhoustion or inseet attack. It is
ususlly worst in densely planted young plantations especially in & very wet climate.
Tt is often sccondary and enters wounds made by Ilispid beetles, but, under wet
climatic conditions, it ean become serious, It becomes very evident after -
Promecothsca. '

Simmonds 1924~ gaid thap “ Groy Blight ? was o fungus disense sturting
in & small brownish spot which developed in concentric brown rings, giving the
sppearance of watered silk to the affected spot, In the bolomow where the
disease was prevalent Messrs, Lever Bros,, were stated to have found that buraing
gl rubbish and smoking the trees was the best treatinent, How smokiug would
effoct & enre of a fungus discase would be difficult to oxplain.

11 must be stressed that with both this fungus snd Helmindhosporivm spp.,
which is often associnted with leaf blight here, the burning off of trash where
thn diseaso is severe, and improvement of cultural conditions, drainage or cultivation
are the ouly pructical moans of control at present available,

BACGTERIAL LEAF BLIGHT.

A severe leaf diseaso which is prevalent in coco-nuts in New Britain, and i»
believed to be present elsewhere in New Quineca was identified receutly by the
wuthor as being duo to a bactorial pathogen. As far us known, this 1s the first
record of a coco-nut disease of this nature from these islands. It was first noticed
that a leaf discase wus affecting palms on two plantations close to Rabaul, during
the months of November and Docomber, 1936. Mr. Moody, inspector und
instructor, also stated that o had noticed the diseuse s being sowewhat severe
on various pluntations here.

10398
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Lt wus u significant feuture that the leaves should show a severe die-back when
the elimatie conditions were more than wsaally wet, and fuether it was nore
prevadent on woll-grown und otherwise healthy pulms groving close (o the foreshore,
Hs vather sudden seasonal appearance wax noted by pluntution owners who wore
ielined to aseribo the leal die-back to strong, high winds,  "T'his bacterial discuse
is most liable to appear in the wet season, when it gives the plantation somewhat
the saome appearanee ax where dreying off oceurs alter a severe dronght,

The strong pabms ou the foreshore are more frequently aflected thiu lh-.m-
it the back arens of the plantation, which indieates that the discase Is not necessarily
associated with soil exhaustion, The reason for the foreshores being most wffeciod
may be due to the faet that the atwmesphere would be continnonsly honid, which
could be expeeted o assist bacterind growth,  The condition has been confused
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LEAVES AFFECTED WITH LEAVES AFFECTED WITH
BACTERIAL BLIGHT. BACTERIAL

with erdinary “ tip-wither ”, but is distinguishable from the discase ustally teried

*tp-wither ™ here by several well defined symptoms, althongl in some cases the

tips of the lower leaves may be worst affected by this diseuse.

The pinnules or leafiets may be attacked ecither at the buse of the petiole or
wlong ity wholo length; also discased und Leulthy leathets may appear in alternuate
areas on the petiole or main Joaf-stalk.  Often durk colonred lesions are seen
on the buek of the snidribs of the afleeted pinnules (leatlets), and more rarely
ruther larger affected ureas. It is, howover, mainly a leaf-discase which at first
attacks the lower leaves und gradually progresses npwurds, being lurgely conlined
to the pinnules.  This leafl diseuse should not be confused with Peslalozzia
petbmarum, us will be seen by the deseription given bolow, nevertholess Pestalozzia
in seen often o the dead tissues which were primarly killed by the more severe
hacterinl infeetion. The lesions of tho bacterial leaf blight are usually wneh
irger and more irregular in outline than those cansed by Pestalozzia, while the

.
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dark spotting, which indicates the presence’ of the perfoct stage of the latter
disease, is absent except in tho ense of sccondary infection, The first sign of the
discase on the leaflets is the presenco of small, dark-brown, discoloured, isoluted
aroas with very distinet hales surrounding them:, Their first appearance 1s
usunlly seen near the baso of the leaflets. As tho size of the lesion inecreases the
whole central nvea dies but romains intact, becoming light brown and shiny on
the lowor sarface, but o eathor slatey-groy colowr on the uppoer surface. ‘The
festons or diseased areas progress u]onb the blade und the loatlet until they join

up and the whole leaflet may bpecome affected, though in most cases narrow,

green, irregular shaped areas persist at the edges of the leaf.

The appoarnnes of the affoctad aren when the dircase o well advaneed s
sk distinetive, and heseo 18 readily diseerniido by oye (mueroseopic) charactors.
The cdges of the diseased aroas uro usually raised, espocially on the undor surface,
and appear ycllowish in colour, though chunging gradually to a lighter green,
waler-soaked zone which, while fresh, iy quite truusparent when held up to the
sun, changing also o n yellowish green when dry. When this zone at tho edge
of the nifected arca, which indicates where the disease 1s progressing into healthy.
tissue, is examined by reflocted light, a shiny, thin plate of almost transparent,
whitish, bacterial exudato i scon, Whon this shining oxudate is oxamined under
the ‘microscope it is found to bo simply tocming with bactoria, which is also
charactoristio of most bacterial disouses found in the temperato zone. Another
very distinguishing characteristic is the striped dark brown appearanco where
much durker aveas arc scen to persist close to tho parallel und smaller leaf veins.
Inside the dry areas of othar lesions may bo scon smaller und very irregular,
aliost bluck, streaked” arcus, often pitted and raised, which represent where the
last patches of tissuo were affected or where twe or more discasod arcas bhave
coalescod. Tt evon the most advanced stages the discased areas becomo mottled
in appearance and gradually become mwore pitted and stund ont prominently,
especinily near the odges of the diseased zone,

I'ho original entry of the discase may bo througlh injuries from Promacotheca
und other leaf-cating insccts, as was seen frequently where the discased lesions
surrounded Ingeet-bitten areas. . It was scen also associated with scale attack.
The whipping offcets of strong winds, plus u moist atmosphere, may provide
favorable conditions for infection, and also for the spread of the discass in the
direetion of the wind. Tt seems, however, that the discase most frequently appears
where no apparent previous injury is present, The attack of old disensed leatlets
by the Fusarium spp. of fungus and moulds of various kinds often causes the
upper surfaco of these largor arocas to becomo dirty and mouldy in appearance,
while thoe lower surface romains emooth and clean,

As to yemedial meusures, eutting ofl und burning discased leaves or any fullen
trash may assist to control the discase, but it is doubtful whother such operations
would be effcetive and economical. It is not likely to be so prevalent in the dry
scason, and in fact may only prove gorious after a dry scason where wmoro ruin
than usual is experionced, such as happened rocently,

‘I'ho spocific nature of the organism responsible for the discase and its cultural
chargeteristics have not yet been determined, and work is proeecding in this

dircction. More data is required bofore any suggestion as to tho desirsbility of
control could be given.
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LEAF DROOP.

Descringn sy Prron.(®)

"

This condition us deseribed by Peteh®® refers to u drooping of the lower
fromds of the palm. In well marked cases up to onc dozen leaves bend down
while stifl green aud form a curtain around the stem, though sometimes only two
ar theen e allecled,  Ultimately these drooping leaves die and turn brown; as
g vl they do not immediutely drop off, but remain huuging down parallel to
the stemn. The leaves on the upper half of the crown remain in their normal
position aud thus the erown appears divided into two distinet parts. If one of

LEAF DROOP ON A PALM ALSO
SUFFERING FROM SOIL EXHAUSTION.

LEAF DROOP ON RECOVERED HEAD
DROOP PALM. (See twisted palm.)

the alfected Joaves is cut while still green it will be found that the only part
discased or decayed is the swollen base of the leaf stalk where the tissue turns
«olt wnd dark brown or blackish, The Phylopthora which causes the fall of
nuts s been found on the discased leaf bases and there is no doubt that the
lcal-droop und the nut-full are only two different manifestations of the effeet
of the sune fungus,
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Palms with the susee ontward appearance have been seen in thin Ferritory
utd the condition is not rare, but has not boen serious as fur a8 is knowin.  Probably
there has beon some othor primary causo for the cffects shown liere, but this has
not beon investigated ro far, and Phyloplhora may bo present. Marr, Inspector
and Instructor, stated that he has se en this condition which he named ¢ premmature
frond fall” (un Kar Xar Island) and it was noticed that the lower spathes and
nuts fell away after the leaves had withered.

Leaf-droop has been observed rather commonly on the mainland. The leaves
which hung down were bunched and dead or nenrly o, while the upper fromds
often apponred quite healthy, Marasmius thread blight was quite common ut
the base of those fronds and appeared to have progressed much wmore than on
the normal fronds. The basey were noticeably very rotten und often became
infested with white ants. The leaf scars appeared close together while the dead
spathes often remuined attached to the palins. In one plantation where it was
particularly bad tho palms wore old and tho soils shallow and of coral derivation.

-Nut-fall under these conditions ‘wag relatively prevalent. ' .

Lonf-droop in New lluinea appears to bo associated with poor soil conditions
and it was noticcable that palms which were not affected with leaf-droop showed
nut-fall in the same plantation.

LEAF BREAX DISEASE.

C. I1, Gadd®® described leaf broak discase of coco-nuts in Ceylon, which was
also proviously investigated by Richards in Malaya®® and Stockdalet™ and
Nowell“® in tho West Indics,

From a reproduction of the photograph and the description given it will Lo
readily scon that this condition or disease is not uncommon in New Guinea, The
nuthor has scen it particularly in closoly plunted native groves, though it is
present to o lesser cxtont on the European plantations hero where unfavoruble
cultural conditions exist.

Affected treos are very conspicuous owing to the presence of Ieuves broken
about the middle, while the withored torminal (distal) end lhungs veetically
downwords, Tho discase commonly starts at a terminal leaflet of one of the
older leaves and tho lenflot withors and turns brown. At the buse of the dead
loaflat on tho midrib is a dark-brown, dizcoloured arca, which extends along the
petiols as tho disease advances and later turns black. The discaso advances rapidly,
and often pairs of leaflots are killed in succession as the discoloured area pro-.
gresses along the midrib. Eventually the leaf breaks, usually about the middle,
somotimes nearer the Lase, and the withered end hangs downward. Tho withering
of tho loaflets is due to stoppage of the water supply, when the fungus kills the
tissus. The breaking of the leaf is due to the weight of the discased portions, for
only the horizontal or upwardly inclined leavos break. Old leaves which are
hanging downwards do not usually break when attacked.

The fungus recorded by all the investigators mentioned as responsible for
this condition iz “ Diplodia” or “ Botryo-diplodia”, a fungus which has been
recorded several times on coco-nuts in Now Quines, and also recorded by Dr.
Noblot*" on young nuts with a ring disease. In some cases the fruiting bodies
or fructifications of Bolryo-diplodia aro often scon as small black pustules on the
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diseased Jeal stalks and leaflets winich break through the epidermis, liberating
lnrge nunbers of black two-cellod spores,  Thas fongus has i powors ol pacasitisin
limited in mwost cases to the invasion of tissues (except fruit) with less than normal
vigour, ie., weakly parasitic.
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It is believed that Bolryo-diplodia, the orgauism eausing leaf-break, usually
attacks pulms of low vitality and those which have been infected by other diseases.
It s, for example, ofton ussocinted with Pestalozzia, und entry of the fungus is
usuully obtained through wounds and dead tissues,

Remedial Measures.

The discased Jeuves should be ent off and burnt, the leaf stalks being ent ul
leust 6 inches bebind the diseased tissue. - 1f the tree is weak it may puy to paint
cut surfaces with o fungicidal paste. The leaves to be destroyed should bLe
burnt where cut and not carried through the plantation. ’

As trees of low vitality are most liable to attack, proper attention @
drainuge, cultural methods and manuring should be given to inerease the vigour
of the pahins. Stockdale "™ said “ that leaf-break was most common in plantations
in Ceylon where the agricultural conditions were unsatisfactory. He quoted some
evidence that it may be a ‘ deficiency disease ’ and hence would be less common ou
well-cultivated areas ”,
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: - o TIP-WITHER,

Bryeot!™ and “Shumonds, @ 1024, haves both mentioned  this  discase.
n;mutlu r, i eoco-nuts in New (uuml*n and Hw following H]l()ﬂ', clm;uxptmn wus
Eiven by llu' lutter i—

“ Hu'(mglumt New iiru.nu and the New Guinen coust a diseaune known as
Ctip wither, enuning the ends of the feaves to brown and giving o yellowish
uppearance to the whele plantations, was prevalnt,”

Iryee 0% qpentioned the prescuee of the condition “ witheriug of leatlets” on
pl.mlutnm i he Nowatanat Distriet, Now Teedand, wind siated that no enusative
organian for this discuse wuns found. .lt. ix probubly due to poor seil conditions or
to tnseet attack, 16 ix uot elear from the deseription given what diseaso is actually
mweant snd whether this disesse is synonymous with leaf break. 1t apparently
refers to the tip of the frond dying which may he due to diverse cuuses, It appears
Fairly cortuin that fungi like Botryo-diplodic and Fusarium spp. are ussocinted
with u[>~\utlwr, but lhvm do not appear to be u primnry eanse of the condition.
This dizense is often sssociated with soil defieiency. On young palmn the lower
lenves ure often seen to die from the tips buckwards towards the hase and this is
associated with pestalozzin and other fungi.  Usnally this ean be attributed to n
moce of less normal shedding of the leaves,  Tu times of drought o kind of tip
wither of the fronds can be notiead, thus thix condition can be regarded as
symptom rather than a specifie discase,

An o oecurrences of  tip=wither aesociated  with some *leaf-break ™ was
investigated reeently ou ono plantation it Now Brituin.  The main disease present,
Liowover, was “ chlorosis,” due to soil deficiency, which stunted the puhns and Jed
to shorteniug and reduction of the number of leaves. The soil Iwrmon here was
worth uoting, a8 it was composed Jargely of voleanic ash and puice. Tt wax
seen that it was componsed of several distinet luyers indieating ditlereut pvrimls
of uplw.x\'ad Two of the tayers, ut some little depth, showed a greater proportion
of pumice than the others, while one layer was inclined to b fine gruined and
wora clayey.  This nmay hm‘u provided a block to root growth where the young
pubmx wore not looked nfter and fmperala arundinaces was allowed to grow.

The interesting discovery was that the tip-wither and “ Jeaf-bresk ” present
in nll cases showed the prosence of o chlimydospore producing species of fusnvinu,
At lenst threy spore forws- wero seen undor microscopic oxamination, -1t was
also scen that the fungus eaused a very distinet yellowing of tho inner tissues,
which later turned brown. Anothey important feature was that tho large Lrownish
coloured lesions, partieularly on the main poticle, and less frequently on the diseused
Tenflets, showed irregular colourad vulsed arens.” On ‘clovor examination, by oye,
these wero seen 10 be composed of nunerond round, regularly-shaped, distinetly-red,
fraiting bodies.  This “was ‘undoubtedly the “mectrin ™ stage or perfeet fruiting
stage of the speeies of fusarium presout.  This fungus was found constantly ut tho
junetion of the discusod and healthy tissue, but no.dndication of the Holryo-diplodia
fungus which has been said to caure the discaso was seen in uny of these examina-
dous. A similar species of fusarium has been met with in material derived from
buth the mainland of New Guinea and New Ireland. In various stages it strongly
_resombles, Fmsr;um chlwmydasporumn, deseribed by Reinking and \Vollvnwelx-l
in their artiele on tropical fusaria 49,
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Microscopie slides of the fungus wert made for lator despatch to the Tmperial
Mycological Institute for proper identification. In the author’s opinion, the
gpucies of fusarium described is responsible for many of the conditions which have
Iwen usually attributed to Botryo-diplodia hore. It was interesting to see that onc
spore-furm of the fungus wus vory like Bolryo-diplodia in shape and size and would
casily lead to confusion; more investigution is needed to clear up this point.

Apparently, the Fusarium spp., present in coco-nuts in New Guinea, only
uttacks the palm when its vitality is lowered by some outside cause, such as soil
deficieney.  (Nee also technienl discussion ou the physiological discase rocorded
from New Ireland.)

‘' SILVER LEAF DISEASE."

This condition must not be confused with the “silver film disease” deseribed
by Stunmonds®® which, from the deseription given, appeared to be u “ thread-
blight”.  The appearance of “silver loaf disease” is not unlike that found in
the “silver leaf discase”™ of peaches and plums which occurs under unfavorable
environmental conditions in Australis end which is duo to a definite fungus. The
author has scen this condition only in a few instances in Now Guinea, but,
as fur us is known, this is the first published record of this diseaso which causes
o silvering of the leaf surface, and does not appear to be decp-seated. On one
oceasion it was scen on palms in New Ireland associated with “head droop ” (see
deseription of that disesse). It has also been seen on palms showing nut-fall on
thy mainlund and, in sowme instances, on sickly pabms in New Britain, Planters
have recalled the condition when it was described to them, hence it is thought to
bo fairly widespread in this country, The discase is most readily recognized by
the shining, greyish or silvery sheon presont on the affected leaves and which iy
quite distinet from the normal, bright green colour of coco-nut leaves. The
leatlets do not appear to dio back, where the condition is present, and it is seldom
associated with any browning or development of distinet lesions.

The causo of tho discase has not been cstablished yet, but, on one slide, u
surface fungus growth, showing a very fine myeclium and very small rounded
pyenidia, was seen. This has not been idontified. Some unidentified thrips and
sculo Inscets were also prosent. The diseaso is not believed to be serious, but there
‘is the possibility that it may be aesociated with some weakness of the palm, or
olso indicate some unfaverablo symptoms, Tt may be duo to a surface wmildew
fungus, or thrip-injury, but further investigation is nccessary lefore the czuse
can be definitoly established.

DISCUEBION.

1t uppears from the investigations already made that this country is, as yet,
free from some of the most sorious fungal, buctoriul and nematode discases of
roco-nuts which cause serious losses in the coco-nut industry in other parts of
tho world.

Lpidemic bud-rot, slthough proviously suspected, is not present in Now
Guinea, :

Red ring diseass of coco-nuts dus to patho-uphelenchus cocophilus, & nematode,
is also not prescot here.

Bronze leaf wilt of coco-nuts which is a serious disease in the West Indies is
apparently not of any impog‘tance in this Territory.

(1]
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Serious rool discases have not béen recorded here and and-fadl huas beon only
sporadic in its incidence. ¥

The attention of the planting community is drawn to the discussion on
“deficiency diseases” which are of great and increasing importance in this
Territory.  This iz more especially so as the reduced vigour of the palms sceom-
puuying soil~exhuustion lays it open to sorious fungus uttack by normally weakly
purasitic organisms, which ure incapable of causing scrious damago to healthy
palms.

SUMMARY.

An uccount of the diseasos duo to fungi, physiological causes und  soil
deficioncios vo fur recorded in Now Guinea 18 presonted.

It uppears thut chlorotic deficiency discases of coco-nut palms which ure
assoeiated with goil deficiency or s0il exheustion are very important in this country,
und will becomo progressively worso as plantations grow older.  Affocted palmns

appear o sickly yellowish greon in colour and the fronds gradually become shortor

and fewer until eventually the fow remaining fronds present a feathery, unhealthy
appearance. This often leads to tapering stem and general collapse of tho
enbbage,

Rout diseuses do not eause much concern to New Guinea planters. No serious
cecurrences have been reported and where snspected have usually been asscciated
with low-lying heavy soils or where soil deficiency was in evidence.

Boot-rotling is unlikely to causc trouble where the vigour and health of the
palms is maintzined, - :

There 1s no authentic record of true infectious or epidemic bud rof occurring
in New Guinea. The types of false bud-rot here fall roughly into three
categorics :—

1. False bud-rot, due to lightning striko or fircs.
2. Tapering slem and collupse of the bud, primarily due to sil exbaustion.
3. Sporadic bud-rot, usually secondary to injuries of various kinds.

So fur “wnul-fall” has not Leen widely prevalent in New Guinea.  Severo
incidences have been vory localized and only reported at intervals from pluntations
in this Territory. The causes of nut-fall are discussed, and it appears that soil
couditions, in somo casea associated with insects such as spatho borer, have been
the chief causul agencies here.

“ llead droop "—A suspected virus or physiological disease is a most buflling
condition in coco-nut palms, which is common in parts of New Guinea. So far
a8 i known this is the first published description of this diseaso and possible
causes and need for further investigation ere stressed.

“ Frond choke,” which is bolioved to bo generally horeditary but may bo
brought sbout by environmentsl conditions, sud another obscure physiological
discaso from New lreland are deseribed. '

Stem bleeding disease, thread blight, grey leaf blight, a bacterial leaf blight,
leaf break, leaf droop, tip wither and ring diseass of immaturo nuts arc other
diseascs which are described and remedies suggested where possible.

It is stressed that where the vigour of coco-nut palms is lowered by any cuusc
whutsoever, such as drought, unsuitable soil conditions, soil exhaustion or insect
attack, the palms are rendered liable to serious attack from fungi which are
normally only weakly parasitic, '
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ADDENDUM.
(Of technical Interost mainly.)

LIST 0OF CUCOU-NUT DISEASES RECORDED IN NEW GUINEA 1O THE PRESEN
TIM¥.

Rowy Nues:
Fuiwes Lignusus  (probably East Iudies type) - Rigidoporus wicroporas.
Powues lucidus —: Genodering Jucidwuns.,
Brown Hoot-rol == Momce noolous, . ,
Bhizontonin baledicols s s Macrophnmis phaseeli -No fur ween only on other plants leve;
revorded un eoro-nnts iy olher eountrios,

SUEM FHSKAREN:

Niews  Bleeding  Thictaviopsis  (Ocrafostomella paredogd ) —-Olten mesovinted  with
Livhtning Strike,

Muarasuins palmiverus, Polypores spp.

Lo Hors:

Lpidemio Bud-rot (Phytvpthore fuberd)—Buspeeted and deseribed by Bryce and others:
in view of recent findings doubtful whether this ix preseut.

ise Hud-vol—Primarily due to lighlning strike, or, 10 some caxes, jirex,

Nporadig fud-rof-—Mainly duce to injuries.  Numerous cwses vecorded from all paris
of New Guinen.

Tapering Stem (sce below ) —lwading to collupse of the cabbage,

Luapr Dinskises:

Thread BUght—Cortiviesa pesiicillalum,

Gy Bight-—Poxtalosse gulmarvwm,

leaf  Spotting —Pue o Hebninthosporium  spp.  (probubly  Ho-inewreatnm or an
Avrutheeium). : '

Nooly Mowld—Capnodivm or Mcliola spp; Aathostome Cocuis {recorded by Weclinger).

Nilvep-fauf—Caure not Knowi, thrips may assist, fangus present,

Laanf - Deaope—Sail deficieney il varfous fungi,

Loaf-Break---Nail deficiency,  Bolrgo-diplodie, Fusarie, &,

Fip Wither—Probably aimilur to gbove;« Mectrie stuge preseot,

Litten faaf—"hivtarivpsis spp.

Loaf BEght—DBuaeterial

Diseanes or e Nur:
Ring Discaxe—-Bolryo-ddiplodin spp, (dentifled by W, J. Noble).
Nut-fall—Associated with envirommental and soil cunditione, jnsects und various fungi.
Leathery Qopre——Assoclated with eoil defleieney.

PRYRI0LOGICAL TINORDERN
Chlorosin and Die-Back—Due to soil exhaustion, Often leads to collapre of the cabbage,
Frond Choke—YProbably also hereditary. Believed that it may le due to woil disorders.
Drought Will—Common in times of drought.  Seme forms of Tip Wither may beloug
to this catogory. :
Gbaeure physiological dixcese in New Irveland, causing wilting of central fronds of
youny palow ' .

SUseECTED VIKUS Dingang:
Hewd Drovp (also Known as Cabbage Droop, Corkserew, or Cabbaging).

GRENITAL ABNORMALITIES (POSSIBLYE MUTATIONE AND MTRAIN KFWECT) @

Vellowing of the pelms—May e genetical, as well as due to disease.

Fewule peling—2Malo flowers suppressed; nuls often without embryos or with very
little copra. +

Particular paling produce soft copre, which will not eure; might e heveditary -in some
Canex, .

liranoking und Liedn pelmes,

Leaf bases remaining atiuched o the pebms either on the whole or portion of the
trunk, o
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