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THE CHESTNUT BAEK DISEASE
Bl ol FyFosd VAT l|"-:Ir Trificd [ Mum ) DMt
'._-.' E. M. Stonbaun, Assd, Hobeniat,

anrl AL E ‘h]-l--. Laid, Forésfer,

To the owner of chestiat woodlland the vital guestioms are
wWihne is killingr the chestowts® amd, What pre the projpects of

maintainime the chestnigl as o forest tree

FEIE 1 THEEE KVLILELI BY CHEATNI CINT

It iz the purpose of this bulletin (o answer the Arst gquestion
and to give such other mformation that the reader may have a
clearer understanding of the prolilem and judes for himeelf what
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b the best course to pursue under the § yritenlar eonditions 0
which his wooddlst 12 situsted,

CAUSE OF DISEASE.

First of wll, let i Lie ¢lenels I|:'||I'I space] that the chestiil hiligzhit

§ fraect, as is often erroneonsly

iz catised by o funens and mof by |
supposed.  The fact thut msects of Yarims kinds are fonml i
the dead bark of an affected tree hag often lod to the conelusion
that the trouble is of fnsect orfgin, bot such i not the cse il

insects hiave no part in causing chestol lilig .

NESCRIPTION

[he chestnut disease is cansed by the fungus technically known
gs Endothia gyroka var, paragsificd,  This Iungoiis parasde pene-

HLIEIIE SFARTED TIRGUGE [SECT 18] URY L), A% PEUSNEL DoA™l
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trates the bark to the wood of the cheésinut treg, killing the
imvaded tissues, but docs not enter into the wood fo any appre-
clable extent nor does it afect direcily any part of the tres
other than that with which it comes in contact. The tree or
hranch is killed only when the disease goes completely around
it, thus girdling it and stopping the flow of sap to the parts
iibive the infected nrea.

The mycelinm or vegetative part of the fungous plant grows,
ns s been stated before, in and beneath the bark and the spores
are bome in characteristic red-brown or orange-colored  pus-
tules, These are seen dotting the surface of the cankers on
smooth bark and thickly clustered in the crevices of rough bark.
The spores wre the bodies by which the organism perpetiates
itself and are borne om the froitig postoles in conntless num-
hers. There are two forms of these spores, one of which s
borne in the summmer and the other in late fall and winter, both
helng eapable of infecting chestnut trees under the proper con-
diticn. 5o small are the summegr apores that 8,000 of them placed
enil 10 end egqual an inch in lengith.  The chestnut Llight fungus
does not so far as known injure any other kind of tree nor does
it usually attack a tree unless the Lark has been injured or the
tree i3 in o wenkened combition. It s, however, been [oumd fo
A very limited extent on a few aaks, bt never doing any appre-
cighle bnjury,

HEMENTES TRIELL

At present there are no spre remedies known for this dis-
ense, because the fungus grows wholly within the tree, only
its froiting pustules appearime on the surface, thas making ot
vory difficult o cantral the discase by spraying even if it were
practicable to do spraying in a chestrut forest.  Cither methods
of control have wlsa proved anseceessful,

Spraying. It has been claimed that spraying with Bordeaonx
mixture will prevent trees Irom becoming infected, which it
doubthess would if the tree bad no wounds e the bark and
coilld be eovered completely with the mixture at all scasons of
the wear. But thi= is nearly impossible and sorely anpracts-
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eahile except perhaps on single Lrees used for ormamental pur-
poseE.

Medication, Injecting various substances into the tree has
been tried but with no soccess, as any subsiance sufficiently
poisonous o kill the blight s injurious to the troe, and further-
more it is difficalt to make a tree absorh any very great mmount
af material injected Inwo it

Cutting Tufected Trees. The temoving of all infected trees
has been tried but as with the other remedies s success Tus
been enly indifferent at the best, as it is hard to find all infected
trees whet seouting for the disease, ond the few not found are
semroes of new infections.  The expense and trouble of destroy-
ing infected portions of the tree after cutting makes this method
of control out of the guestion for treating chestrmt woodlund.

Thus at present we ate without any effective method of com-
hating this trouble fn the forest amd at best arc only partly
suecenainl with shigle specimens in g vard or pack.

=

DISEEMINATION OF SPORES,

There are several ways in which the blight may be spread, but
from onr own observations it would seem that the wind and
possibly birds, especially those which bunt for larve of insects
in the Lark, are chiefly responaible. Tt can be readily seen that
when an affected tree is producing countless millions of such
mintite spores the wind will easily blow them to a considerable
distance, This is especially true of the winter spores, which are
forcibly sjected from the sacs in which they are borne, These
spores lodgmg in a wound in the lark of a chestmut tree of
belng washed there by the min would start a new fnfection of
the disease. As the summer spores are produced in sticky
masses, Ulrds may pick them up on their beaks and feet and
thus carry them to new localities, Other ways of dissemination
are insccts pnd teansportation of diseased chestiut wood From
one place to another,  The fungus often produces spares for one
of two yenrs on cnt wood especially when the bark has been
left, 3o that Hseased wood can be a source of infection for
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sorme fittle time. Rains are very effective in washing spores 1o
various parts of the tree below the nfected portion,

FHOORERS 0¥ DISEARL

While we have not much definite data at hand to show just
how fast the discase progresses after attacking a large tree, we
have found by inoculating small seedlings amid sprouts that
these may be entirely girdied in one seasom, anel from general
abservations on marked trees st Stamford and Middlebury it
takes at least two vears to kill the tree and probably three or
four, O ecodrse how long it takes the bbight 1o kil a Eree

Fli. T,  SPROUET WITH TEAD RAEE ARG ST INOCULATION FOINT.

depends on where the tree is pttmeked.  If it is attacked on the
emall branches these will be killed but the rest of the tree will
rernadn healthy and in o growing eondition for a considerable
time, Om the other hand if the infection is on the main trunk
this will be girdled gnd (he entire treg killed in & much shorte
time. Certain weather conditions also apparently affect the rate
ol rltn |n|||1:||.'|'.[ ol tlse I-.“"jll-l"-

MSTHIRUTION IR CONNBECTICLT]

At the presemt time the chestnid blight s distribated entirely
over Connecticut,  The accompanying maps show its spread from
pe® fo [gi2 amd also show approximately the vasyimng degrees
of dzmage dome in varlous parts of the smie. . The trouble
{% more serbous in the southwestern part of the state and west of
the Connecticut River. This is probably due to the fact that
there is more ehestrut i the western hall, I wie refhriid
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htst an ‘|||¢I sibthwestern ivwns |:-i the state lsisk recent sosilics ~-1'
the disease prove that it was present o o greater or less degree
in seattered Jocalities throughout the state as eirly as in these
rieported towns

DIATHIEUTIOE IN THE LUNITELDR FTATES,

Chestoat blight is present in Massachusetts along and west of”
ihe Consecticut River, in Rhode Tsbuond it s seatrered and seri-

i
]

PG, i =i SHEERSD &8 abliUvE (&) AND RUCEE [h] BgREEn TEFER

iMEs L1 H"”-lill | i Lt L i, wiid it hdis amlsis lseien I|.||||r1|'||. [rsins % ef
mont and New Hampshire, In New York it 15 progressing
porth along the Hudsop Hiver and s present m weslern
Long Island, In New Jersey the chestnut has suffered over. the
giatire stabe and in Pennsvivanin the trouble is serious in the
castern amd bad in the southeastern part.  The disease peeurs gen-
erally in Deluware, while Muorviund, Virginin and VWest Wirginin
have # scatterimgly, the poinis of mfectron being few and ineon-
splitious i the latter siate, Thus we see that the diseise 18
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spread in varying degrees of seriousness over nearly the entire
northern territory where chestout grows.

RELATION TO HOST CONDITIONS

From our own observation and from the opinions of wood-
land owners who have waiched the spread of the disense it would
seem that the dry sepsons, which are unfavorable for the growth
of the chestnut, have heen an important factor in the spread of
ihe disepse, Ii bas been found (hat chestout growing on dry
hill-tops is generally more seriously affected with the hlight
than that in lower land where there is more mabstiire,  Chiest-
nut growing on dry hillsides has been evidently killed entirely by
dry comditions, a8 no blight could be found on it, Chestoum
injured by fire or in other ways is invariably more quickly
attncked by this dincase o oflen i s the trunks of these trees
which are infected, thus causing the death of the tree much
quicker than i the twigs and small branches were attacked,

Instead of the chestnut bark disease being an fntroduced dis-
ense an 8 thought by some, it seems more probable that it was
present in this country, growing inconspicuously on dead and
dying trees, pnd that after the chestnnt was weakened by a
succession of dry seasons it became an active parasite and
attacked and killed living trees

FHRESENT SITUATION ARD FUTURE FPROZPECTS 1IN CONNEOTICUT.

The present situation in Contecticut is that the disense is sl
spreading and unless its progress is checked by some natural
causen the future prospects are not bright for chestnut in this
state.  However, instances have been noted where trees were
overcomming the discase and Wight cankers which bad atiained
a dapmeter of eighteen inches were healing over, this healing
[IToCeas having been biegun bn rgre,  Thin comdition i not gen-
eral, but if it 1 poszible for some trees which have had favorable
prow g conditlons 1o overcomse the disease we mny oxpect (hat
if the seazons are such that the trees are able to make & more
vigorous growth the disense will decrease in virulence consider-
ably, Of course, predictions as to the final outeome are at hest
rather uncertnin and evidence at hand furnishes arguments [or
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both the optimist and the pessimist, but antil the chestout is
nearer extinction than at present, o prediction of wltimate destrse-
tion does not seem warranted.,

WONE DONE IN CONNECTICUT,

The work done on the chestnut blight in Connecticut by the
Experiment Station consists of a survey of the state o determine
the extent and serfousness of the disease, and of a thorough
inspection of » tract on the state forest in Portland for the pur-
pose of focating and cutting out discased trees and also & plot
where affected trees were located, couwnted but not cut out,
Besides this a large amount of laboratory work has been dosie
to determine various points of sclentifie interest in regard 1o the
life history and cultural characteristics of the blight Tungms.

The survey of the state was ninde by members of the Botanical
am] Forestry Departiments visiting and Jocating the disease in
all towns from which specimens had not already been received.
In this survey mo attempt was made to locate definitely all the
puknts of infection in every town, but each town was inspected
in a very general way to Jocate the discase and get an approxi-
mite bden of the amount of chestil,

The work in the Portland forest consists of a thorough inspec-
tiom of & definite tenet in which all infected trees are located, cu
out, the brush buarned and the infected timber removed and
peelerd.  Such s s not lange encugh for timber in burned for
chareonl nearby, As a check en the results obtained on this
traet an ndjucent tract bs inspected, the trees counted nnd mok cut
aut, thus showing whether the cniting out has any control on the
disease. This has been done for two years and, while the results
have 8o far been negative, this experiment must be carried on for
n series of veurs (o arrive at definite conclusions,  Beaides this
inspection a small amount of work has heen done in the way of
peeling or buming the infected stumps to determine the effect
af such treatment on the sprouting of the stumps amd on the
destruetion of the disepse, Al this writing it is 1o carly 10 say
what the resnlts of this experiment will be. Judging from the
time taken to do s small amount of sach work it wonld prove
{on expensive for the owner of timber land to undertake cutting
disenged trees and Larning the stusmps,
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and while many experimenis of interest hiive been performed 6
very definite progress, in our opinion, lns been made in discover-
img successful and practical measires of control,

Maryland, YVirginia and West YVirginm are expending - small
sums on locating points of infection with an idea of possibly
removing the scatiered arens of infection at a later date if the
secess of such treatment shall seem to wareant it.  The chest-
nut in New Jersey and Deluware has been so nearly destroved
that little work of any kind has been undertaken,

HIETORICAL TONEIDERATINN .

The ehestriut blight was firsg notieed o the New York Zoalogl-
eal Park by H., W, Merkel in the suinmier of 1oy, In 1gog it
wits 20 serbons that measures were taken to control it, and the
first deseription of the trouble was pablished in the report of
the New York Zoologicul Society for that year., From a botani-
cal standpoint the first work was done by W, A. Murrill of the
New York Botanbenl Garden in 1966, Shorily after Murrill's
worle the study of the blight was tken up by Clinton of this
Stathun and by Metealf and Collins of the United Siates Diepart-
ment of Agriculture, Since then many vestigniors have become
interested in the study of this disease and the opinjons amd dis-
coveries have been nearly as namerous as the investigators,

RANGE AND CONDITIONS OF CGROWTH.

Chestnut ranges from sonthern New Haompshire south to
eorin amil Alabama. Cosnecticiat §8 near the soribern Hmit
of its range, which sccounts for the decrense in per ceml. of
this species toward the northern part of the state and on the
voal porihern slopes,

It oceurs nearly pure on medinm o deep welladmined sites,
but on the drer ridges and in the swamps it i= erowded out of
thoe stamd by specles berter adapted 10 the conditions, This
tree requires direct Hght and forms o wide spreading tres in
the apeti, while in the forest the demand for lght canees
increased height prowth, forming a clear full-boled tres, Chest-
nut sprotits very abinddantly, even when the tree cut i3 oo
vears or more in apge.  The mis are lacgely enten, but & few
are ecattered by the birds and animals which sccounts [or the
npmerons seedling trees to be seen in abamdoned fields. The



b CONNECTICUT EXPERISIENT ETATION, NULLETIN WO, 178

sprout tree grows mrich more eapidly m yoith bask the secd tree

will often overtake amd pass 1t in forty-five or iifty years
Chestnut forme the larger part of the stand i the southern

J
coMintles o1 the sl

ste bt decrenses in the northern portion, where
whicut Kiver

white pine s more abunidpnt East of the Conn
i idoes pob form ms lanee o percenbiee of the stand a2 o the

western part of the suate, Tt wsoally oeenrs
1

mixed with oak, tulip, amd other hardw
CHARACTIRR OF WOu AND UTILIEATION

iz wood 18 dursble m contact with the =oil amd has been

|.|I;_;|"'\. nsed b bl {orim ol {ainks, Fies, i b ler |-'|I|||'.|'|'- vl ]

e exposed to the weather. “The stands in the northern portom

ol the sinte lmve beein coaled a number of fBimes to furish char
coal for the won mines which have heen in operation (here sinc
colonial dave, The wood |5 soft and ensy to cot, and when dry

burns with a steady heit leas i-||; little ash, wh

'.:l.l': ||'.|.

I|"I||1|'|| 11 tlie wise ol tls Al e it the ahwokt total exelision
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of the hard woods in the beass industry, The brickyards and
the lime kilns nlsa use it when it ean be obtained. These
numerons uses for the smaller products, such an cordwood, have
resulted in large areas of sprout forests under 30 vears of
pge, in which the percentage of chestnut has been oo the increase,
due 1o the great vigor with which the stumps sprout. In those
sections of the state where the market for cordwood is not as
good, the stands are usually left until pole or tie size. Here the
percentape of seedling trees is slighlly greater, due to the
incrensed seed productiom of the more mature trees.  These
standds, a5 o whole, are mixed with a greater variety of species
and ore in & better eondition to withstand the spread of the
chestnut blight, as there are in many cases enoiigh trees of other
species to continue the stand even if the chestnut i entirely
removed. There are very few stands in the state in which the
trees are of a size to make lumber, This is largely due
the ready market for ties and poles, but it i= also doe 1o the
fact that in a sprout stand the trees begin to deterorate after
it reaches the age of ffty to sixty years.

Native chestnut s the wool most used in this section for ties
and poles. Chestnit and red eedar are most commonly nsed
for posts, Chestnut i34 used for timbers in the construction of
a large number of buildings, especially on the farm where the
owner has bis own wood lot. When the tree i3 large encugh
to saw, the planks are commonly used in the wooden bridges to
be found throughout the state. The boards are used as rough
siding and to a limited extent in the manulacture of boxes, but
this nee (s limited by the welght of the lumber. As an interior
finish, this wood is coming into favor, but up to the present time
the southern lumber s preferred becanse of better milling and

closer grading, Chestout is used in furnitire as the core for
Vengering.

ML PRACTICN,

The chestiut of this state is milled by small portable oulfits
which have a dally capacity of five to Afteen thousand feet per
day. The timber holdings are simall and a mill has io make
frequent moves which tends to make the owner careless in
setting wp, with the result that there is a tendency to produce
lumber of varying thickness. The mills have clreular, fnserted
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tooth saws which cut out & g=33 inch kerf, which means a loss
of one board in four, This is probably umavoidable as the
pands of tmber are so small that any other form of mill s
out of the gquestion, but the unoecessary logs due to the saw
nob Bining up or the teeth not belng in good shape I8 avoidable,
Where the stand is being cut for ties the felling crews cnt the
Jogs into tie lengths, and the sawyer doss not save the boards
that the cut may contain above the bie contents; as there is little
demand for efght-fool boards, If the Jogs were cut in two
tie lengihs, this question of the short board would be avoided
and u merchaniable product obtained in place of a thick slab,

The sale of a stand by the thousand feet is undesirable since
there s then n tendency on the part of the operator 1o cut as
rapidly as possible, and not to get the maximum amount out
of each Jog. There is a lack of appreciation of the loss from
the cutting of high stumps and leaving merchantable material
in the wps, 1f the stump s six inches too high, the Joss in the
average tree is from one 0 two per cent. andd it is the best timber
in the tree which bs wasted.

RECOMMINDATIONS,

Cutting a stand of chestnut simply because there are a few
disensed trees scattored through it is to be avoided if possilile,
The stand should be watched and when the loss from the disease
i greater than the increase by growth the stand should be cut.
The value of the timber is steadily increpsing so long as it s
growing thriftily, and it is good policy to hold o stand as
lomg as possible, to get the greatest possible growth and this
inerense in value, A tree killed by the blight is still merchant-
able, as the timber is not affected s0 far as can be determined
by test,

The owner of a timber lot slould ent out the disensed trees,
not so mieh to prevent the spread of the infection as to save
the materinl already grown. In cutting a stand it is advisable
to leave species other than chestnut so that there may be some
reproduction by seed to ke the pluce of the chestout if it does
not recover sufficiently to sprout.

In a pure chestmut stand where the infection is bad, clearing
of hrush and planting with pine s the best method for keeping
the area in forest.
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EUMMARY,

. The chestnut hlight is caused by the parasitic lungus Endethia
E¥ross var. pacasiticn and not by an insect,

2. The chesinui bark disense is slowly and surely killing the chess-
fal bn Cannecetient, and will continan 1o do so wiless itopped by natu-
ral causes of some effective remedy can be foond,

3 Al methods ol contral that have been irled have proven atily
partlally succesafil and are not pracdeal for uae in weadland,

& It is believed that dry weather conditions have weakened the iree
and enabiled a navive fungus o become an active paraalte and thar the
dizeaze has not been introduced from a lorelgn coumtry,

5 I individual Infecied trees are cut and the bark and brush burned
on the stumps, the spread of the discase may be checked, but experi-
ments show that in most coses the mirrounding trees are already
infected, and ihe dissase ks only temporarily checked.

fi, The presence of the disease in the stand in itself is not sudfcient
feason for cuttlng. Unless 1he tress are moture and ihe market con.
dithon |8 good, it is better to give the oninfecied trees & chance to
get all the growth possible, especially where the prossnce of the
Bllght has only just become apparent,

For a more detailed report on this subject the reader is referred
ta the Report of the HMotanist, Connectleut Agricaltural Experiment
Etation, 1pir-1gre



