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11ow lias the Budworm Spread Over Quebec?
(A Communication from the Entomological Branch, Depi. of Agriculture, Ottana)

Budworm suppression In a living balsam
from the Shlpshaw Rliver, Quebee. The 1912
ring (cornpressed, with dot) shows marked
retardation, whîch foiiowed the first year
of budworm feeding ini 1911.

In connection with our investigation of
thse recent buclwormn outbreak in Quebec,
we are endeavouring to trace tIse rate of
spread and progression of this epidemic
through the Province. In order to make
recommendations to prevent or control
future outbreaks it is very essential to
know if this epidemic originated in sev-

eral places simultaneously or spread from
one point.

The time the budwormi appeared ini
any region can be determined from the
retardation in the annual rings of tIse
trees. The accompanying photograph and
explanation describe this feàture. Small
blocks' of wood taken from living balsam
showing the last 12-15 years growth is
aIl that is necessary for this determina-
tion. Thse samples should be taken from
Isealthy trees, preferably in stands con-
taining much balsam. They need not be
more than 1 inch wide, >1 inches long and
the depth of 12-15 annual rings. At
least six trees should be sampled.

For instance we know the outbreak
appeared about Grand Lake Victoria in
19 10 or 1911, and about the samne time
north of Lake St. John, south of Lake
Abitibi the lirst appearance was un 1920.
It spread clown the south shore of the St.
Lawrence fromn near Quebec in 1913 to
Matane in 1915. What happened on the
north shore and many other points in
Quebc we do not know.

We are anxious to get data frorn any
regions in Quebec and will greatly appre-
ciate any assistance in securing these
blocks of wood. TIsey should be mailed
without postage to thse Entomological
Branch (Division of Forest Insects), De-
partment of Agriculture, Ottawa. Any
accurate observations as to the time thse
forests started to turn brown fromn tIse
feeding of the caterpilars and the length
of time the outbreak, lasted will be Iselp-
fuI; also estimates of the amount of tirnt-
ber killed in any locality.

Soon after the Forest Service took over
thse administration of thse National, Forests
in 1905 it became necessary in selling
fimber to determine silvicultural methoda
for cutting thse Douglas lir stands of the
Pacilie Northwest. It was then thought
that thse needed information might be
gleaned through general observations on
private cut-over lands and old burns; but
for a number of years the evidence there
secured seerned to lead into a maze of
conflicting indications. A forest experi-
ment station was established in 1913 and
this problern was one of the lirst assigneci
to its staff. It was found through thse in-

tensive investigations then instituted that
sometimes splendid natural, even-aged
stands of seedlings Iiterally clothed thse
ground over thousands of acres after a
lire in virgin timber. lIs thse splendid re-
production following lires the distribution
of the seeclings seerned to bear no rela-
tion to the location of thse seed trecs. Ile
densest reproduction might be found, un-
der circurnstances which seerned to elirnin-
ate wind-carried seed, at distances of a
mile frorn thse seed trees, or much Isigher
on mountain slopes, or within bigh inter-
vening ridges. If seed trees were present
a few seedlings rnîglt corne in each year

over a long period at comparatively short
distances onîy from the parent trees. Re-
production sometimes but flot always fol-
lowed single fires. Abundant seedlings
were found on some souls, and none on
others. Reproduction was found after
lires in virgini forests, but second fires and
lires in young second-growth stands left
a barren waste.

The solution of the problem was found
by the staff of the forest experiment sta-,
tion in a fact forthe first time recognized
in the annals of forestry in this or any
other country-a peculiar and striking ad-
aptation of nature which has perpetuated
the magnificent fir forests of the North-
west notwithstanding the periodic occur-
rence of disastrous lires. In the duif of
the heavy virgin stands enormous quanti-
tics of seed are stored, some of which're-
tains its vitality over a number of years.
When fire or cutting makes it possible for
the sunlight to reach the ground the stored
seed germînates, and seedlings by the
thousands and millions begin their ag-
gressive career, to hold the soil for their
kind. If lire occurs after germination, the
young seedlings are destroyed and na-
ture's reserves are exhausted. It then be-
cornes necessary to depend upon seed
trees alone, and these seed up the sur-
rourcnig areas very slowly and to comn-
paratively short distances. If slash lires
are very severe, thse duif is largely or alto-
gether consumed, and with it thse seed
necessary for a young stand. On cut-
over areas, if a slash lire is delayed until
after the stored seed germinates, thse op-
portunity for prompt natural reproduction
is lost.

In thse dfiscovery of seed storage lies the
possibility of prompt natural replacemnent
of tIse Douglas lir forests of the Pacific
coast. There is still much to be workcd
but, but thse direction which investigations
must take has already been indficated. andi,
if they can be continued, it is only a ques-
tion of time until the entire problemn will
be solved. Thse solution of this probleri
will determine whether we leave a Iseavy
investmsent in seed trees, and how we dis-
pose of siash. A new light is being thrown
upon the entire question of lire protection.
The forestet realizes that hoe cani no lon-
ger devote Isis efforts primariîy to keeping
lire out of virgin stands. Fires in stands
ton young to have cleposited a reserve of
seed on the forest floor mean artilicial
planting at IsigIs cost, and ini thse analysis
a rnonetary loss almost as great as that
caused by lire in virgin stands.
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