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ERRATA.

Bxplanation of Plate 111, below should read “larva” instead of “larvae.”
Page 21, line 23, should read “Plate V, below” instead of “Plate V, 0.”
Page 21, line 25, should read “Plate VI, right”, instead of “Plate VI, a.”
Page 21, line 36, should read “Plate 111, below™ instead of “Plate I1I, ¢.”
Page 21, line 36, should read “Plate VI, [eft” instead of “Plate VI.”



Plate I.—Experimental Apiary of the State Entomologist. Located in Brazos County, Texas. (Original.)



INVESTIGATION PERTAINING TO TEXAS BEEKEEPING.

EXPERIMENTS IN ARTIFICIAL DIVISION AND SWARM-
CONTROL.

By WirvoN NEWELL.

So far as his other duties permit, the State Entomologist conducts
experiments with honey-bees with a view to perfecting or improving prac-
tical methods of handling them under Texas conditions.

The experiments described herein were made during the season of 1912
in the writer’s apiary of sixty colonies, located on the Brazos river in
Brazos county. Unfortunately, the number of colonies included in each
experiment was smaller than desirable, but owing to the fact that the
writer has to conduct other research work for the Experiment Station,
has charge of the foul brood eradication for the State of Texas and in
addition is obliged to handle a large correspondence throughout the
entire year, it has been impossible for him to maintain and care for
a larger apiary. For the same reason, the experiments here mentioned
~ are relatively simple ones. The fact that very little in the way of experi-

mental work with bees has ever been done in Texas is our only justifi-
cation and excuse for publishing these results. The reader may rest
assured, however, that the experiments, as far as they go, have been made
with painstaking care, the records are precise and accurate, and the
vields of honey given are exact to the pound.

NATURE OF THE EXPERIMENTS.

The apiary contained for the most part three-banded Italians, several
Carniolan colonies and a few hybrid colonies.

The first line of experimentation was to test different manipulations
in their effect in discouraging or retarding swarming. In connection
with this the honey production of the colonies treated by the different
methods was also determined and compared.

The second line of observation was that of determining the comparative
production of honey by both Italian and Carniolan colonies, kept in the
same vard and under the same conditions.

All the colonies were domiciled in the standard ten-frame dovetailed
hives, with Hoffman style brood-frames, the combs being in nearly all
cases built from full sheets of foundation. The supers used were all of
the shallow extracting type, frequently referred to as the “Ideal” by many
Texas beekeepers.

The production of colonies, as given below, has reference in every case
to extracted honey, and particular pains were taken to determine the
vield of each colony with accuracy. When the full supers were taken
from the hives, the hive number was marked on the super with chalk.
When carried into the extracting room the super was weighed and its
number and gross weight set down in the record. The honey was then
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extracted and each empty comb returned to the super from which it was
taken. The super with its empty combs was then weighed, the weight
recorded, and the difference between its weight when full and when empty
set down as the net weight of extracted heney taken from it.

"THE SEASON.

A general knowledge of the season, the time and duration of honey-
flows, the available honey-plants, etc., is quite necessary to a proper
under standing of the experiments and their results.

Upon the who]e, the season was what the heekeeper would consider
“fair.” 'The experimental apiary is located upon a sandy ridge less than
one-half mile from the Brazos river. On this ridge horsemint* grows in
abundance, as well as in waste places in the river bottom across the river
from the apiary. A considerable area of cotfon, in the Brazos bottoms
proper and in a wide creek hottom near at hand is within easy reach
of the bees. However, the principal source of honey was the horsemint,
fully 80 per cent of the surplus being secured from this plant. The
amount of honey produced by the cotton was relatively small and would
not, of itself, have constituted a surplus of any importance. The follow-
ing data, taken from the writer’s notes, will convey to the experienced
beekeeper a fair idea of the season and of the bees’ activities at different
times:

“February 28.—Weather still cold, temperature 32° : nothing in hloom.

March 3.—Warmer ; plum and peach beginning to bloom.

March 15.—Cold spell; freezing.

March 16.—First adult drones hatching in the hives.

March 20.—Dewberries in bloom ; first oak blooms.

March 30.—Bluebonnet, wild vetch, wild pea and post oaks now in
bloom. Supply of nectar ahout equal to amount heing consumed by the
bees.

March 31.—Swarming fever coming on. Wild grape beginning to.
bloom.

April 3.—Some honey being deposited in supers. Placed supers on
strongest colonies.

April 5-9.—Rain.

April 9.—Youpon beginning to bloom. Swarming impulse strong.

April 11.—Youpon blooming well. More rain.

April 22.—Youpon flow over with; red haw and black haw in full
bloom. Swarming fever still strong. The colonies have put in an average
of about 15 pounds surplus up to this time.

May 1.—Haw done blooming; no honey-flow. Bees inclined to rch.

May 1-12.—No honey-flow. Robhing bad.

May 16.—Prickly pear coming into hloom. TFirst horsemint bloom of
the season discovered.

May 28.—Considerable horsemint in bloom, but weather dry. Honey-
flow very light.

May 28.—Heavy rain.

May 81.—Horsemint in full bloom. Honey-flow increasing rapidly.

*Monarda punctata.
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June 3.—More rain. Flow very heavy.

June 15.—Horsemint still in full hloom hut honey-flow slackening on
account of no rain.

June 17.—Good rain, with cool nmthm

June 19.—Honey flow improved slightly

June 20.—First honey extracted f**om cupm~

June 24 —Horsemint flow failing.

July 4—Horsemint flow entirely over: seeds ripe.

July 12.—AIll horsemint dead. Cotton honey beginning to come in
slowly. ‘

July 20.—Very hot and dry. No honey-flow at all.

August 8.—Still no rain. Amount of honey from cotton hardly suf-
ficient to be perceptible in supers.

September 16.—First light shower since June 17th.

September 17.—Bees Gettmg a little dark honey, source unknown.

September 19.—Weather has been very hot to the present time. First
fall in temperature today—60° night temperature.

October 15.—A little honey ha: been coming in from broomweed and
cotton since September 17th, hut of little lmpmhnce. Weather cooler.
Reduced entrances of weakest colonies.

October 16-17.—First autumn rain of importance.

October 18.—First norther, temperature 58°.

October 20-November 25.—Light flow from cotton and hroomweed con-
tinued. A small amount of honey placed in the supers, but averaging
less than 10 pounds per colony.

November 27.—First frost.”

SWARM-CONTROL EXPERIMENTS.

The term “swarm-control” should not, in this instance, be construed
too literally, for the experiments under this head had as their object the
prevention, anticipation or delay of swarming in order that natural
swarms would not he lost in the out-apiary where the colonies were
located. The methods used for this purpose may be grouped as follows:

1. Artificial division of colonies.

2. Increasing size of hrood chamber:

(a) Before queen-cells were started.
(b) After queen-cells were started.

2. Increasing super-space, hut without increasing size of brood-
chamber.

4. Shaking colonies onto foundation.

1. Artificial Division.

The question is often asked: “Which is the most profitable, to prevent
a colony from swarming and thus conserve its strength, or to divide it
into two colonies early in the season and have both of them gather
honey ?” The question is an interesting one as well as an important one
and, from conversations which the writer has had with various hee-
keepers, the consensus of opinion scems to be that the one colony, if
increase is prevented, will give the most profitable returns. Tt must be
conceded that various factors have a hearing on this question, and this




{5 o}

TEXAS AGRICULTURAIL EXPERIMENT STATIONS,

is particularly true of the time and duration of the honey-flow as well
as upon how much time elapses between the time of division and the’
beginning of the main honey-flow. :

In the attempt to answer this question for the conditions prevailing
in Brazos county, the writer undertook the experiments described below.
Five strong colome: were divided early in the season, making ten colonies
in all. The production of these ten colonies was detelmlned and com-
pared with the average production of other strong colonies in the same
vard which did not swarm and which were not divided. All of the colo-
nies involved in this experiment were typical three-handed Ttalians.

Colony No. 106.—On March 31st this colony was very strong and
building queen-cells. On April 2nd it was divided, the queen and five
frames of hrood and hees being placed on a new stand and thereafter
known as “Colony No. 206.”  On the old stand, No. 106, were left the
other five frames of bees and brood and a ripe queen-cell. Both colonies
were given a sufficient number of frames with full sheets of foundation
to fill out the ten-frame hives.

The total surplus production of No. 106 for the season was 32 pounds
and of No. 206 was 49 pounds.

Colony No. 107 —This colony was divided in the same manner as No.
106, the division heing made on March 31st, when the colony was very
strong and had plenty of sealed queen-cells. In this case the queen and
five frames of bees and hrood were removed to a new stand known as
“VC ’)Ol‘-’ 2

The surplus produced by Ne. 107 during the entire season amounted
to 36 pounds extracted honey, while No. 207 produced 81 pounds.

COolony No. 317—This colony was also very strong and had sealed
queen-cellg on March 31st, so was divided on that date in the same manner
as Nos. 106 and 107. The queen and five frames of brood and bees,
removed to the new stand, were subsequently designated as “Colony
No. 417.”

The surplus production of No. 317 for the season was 33 pounds, and
of No. 417 was 115 pounds.

Colony No. 319.—0On April 2nd this colony was very strong and had
about a half dozen sealed queen-cells. On this date it was divided in
the manner above described, the queen and five frames of brood and bees
being moved t6 a new stand and designated ag “No. 419.”

No. 319 produced 75 pounds surplus honey, and No. 419 produced 54
pounds by the end of the season.

C':)Zony No. 517.—On March 31st this colony was very strong and had
plenty of queen-cells. Division was made as in the case of the mecedlng
colonies, and the new colony, composed of the queen and five frames of
hees and brood, was called “No. 613.”

The season’s surplug production hy No. 517 was 32 pounds and by
No. 613 was 63 pounds.

In all of these divisions it should be noted that the portion of the
colony deprived of the laying queen was left upon the original stand,
so that it had the advantage of all “field hees” helonging to the original
colony. In other words, the part moved to a new stand had the advan-
tage of a laying queen and the part remaining on the old stand, having
only a ripe queen-cell, had advantage of all ﬁddelc, as the latter all re-
turned to the locatlon of the old colon_\.
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The results of these five divisions are more readily compared by con-
sulting the following table:

Divided Into Colonies.
Original With Ripe Queen-cell With Laying Total Production of the
Colony and Field Bees. Queen. Two Colonies Made
No. by Division,
Colony Surplus Colony Surplus Pounds
No. Produced, No. Produced,
Pounds. Pounds.
106 106 32 206 49 81
107 107 36 207 81 117
317 317 33 417 115 148
319 319 75 119 54 129
517 517 32 613 63 95
Totals:ifs|ra s Gh i P T I s s T 362 570
SANEEYHE o e b 0 o o A DTN | AR N 72 114

The most apparent fact shown by the above table is that the colonies
which had a laying queen from the start produced an average of 30
pounds more per colony than the others, even though they were handi-
capped at the beginning by being deprived of all fielders. It seems a
safe conclusion that, had the ones which were provided with a ripe
queen-cell at the time of division (Nos. 106, 107, 317, 319 and 517) been
provided with a laying queen instead, their production would have been
at least ag great as the others, especially as they had the advantage of
retaining all fielders at the time the division was made. The conclusion
is justified that the purchase of queens for these colonies, even at a price
of $1 each, would have been profitable, inasmuch as this would have
increased the average production of these colonies by 30 pounds of ex-
tracted honey, worth, at a net price of 7 cents, $2.10.* The average profit
from purchasing queens for these five colonies would have heen $1.10 per
colony.

The outcome of this experiment should also be viewed in another way ;
whether the production of the two divided colonies would have equaled
the production of the original five had they not heen divided and had
their swarming been prevented. In the apiary there were sixteen colonies
which did not swarm during the season, or which were prevented from
swarming by the manipulations which they received. These sixteen
colonies produced on average surplus of 127 pounds per colony. From
the above table it is seen that the average production of each two colonies
made by division was 114 pounds, or 13 pounds less than that of the
colonies which did not swarm. Stated in another way, it may be safely
assumed that the five original =olonies, had they not been divided, would
have produced an average of 127 pounds of honey each, as against the
average of 114 pounds actually made by the two colonies which resulted
from each division. This would appear at first sight to indicate a slightly
larger production (13 pounds per colony) in the case of colonies not

*For the purpose of estimating the’value of these productions we have arbi-
trarily assumed a wholesale price of 8 cents per pound for extracted honey, to
the beekeeper, and have deducted therefrom 1 cent per pound for cost of cans,
leaving the met value of the honey 7 cents per pound. The profit or loss from
the experiment, at any price for honey, may be readily computed from the data
given.
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divided, as compared to those which were divided. However, the fact
that the division resulted in a net increase of one colony of bees must
also be taken into consideration in determining the profit or loss from
the experiment. In the case of the colonies which were not divided, we
had one colony at the end of the experiment, the same as at the beginning,
and an average honey production of 127 pounds, worth, at 7 cents per
pound, $8.89. In the case of the colonies which were divided, on the
other hand, we obtained not only the surplus honey, but also one addi-
tional colony of bees. The honey produced by the two colonies, made by
division of one, averaged 114 pounds, worth, at 7 cents, $7.98. The
additional colony, without the frames or hives to contain it, may safely
be estimated as worth, with its queen, $3 more, making the season’s net
income from dividing one colony amount to the tetal of $7.98 and $3,
or $10.98 in all. 'This comparison may be more readily made in the
following manner :

Average income from one colony divided into two at beginning of
the season: g

114 pounds surplus honey,,at 7 cents...................... $ 7 98
RadditionalScolonysoflibeerine i SRS E S e e 3 00
G e GO e e s P e Ty o s $10 98
Average income from one colony not divided :
2 poundsisurpluaihoney Saidi S cen R S S S 8 89
Difference in favor of division, per colony.............. $ 2 09

In considering this difference in favor of dividing the colonies, as
compared to keeping them intact and preventing increase, one should not
lose sight of the fact that these colonies were divided between March 31st
and April 4th, fully six weeks before the main honey-flow from horse-
mint, which commenced between May 15th and 20th. Had the divisions
been made later, there would have been less time for the divided colonies
to build up in strength and their production would have been correspond-
ingly smaller.

Had the divided colonies 106. 107, 317, 319 and 517, which received
ripe queen-cells at the time of division, been furnished with laying queens
instead, their production would, as already shown, doubtless have bheen
as great as that of the colonies (206, 207, 417, 419 and 613) which did
have a laving queen, or 30 pounds more per colony than was actually
obtained. Tn this case the outcome would have been substantially as
follows :

Average income from one colony divided into two at the beginning
of the season; each divided portion being furnished with
laying queen:

[d4¥ponndsisurplussatiiicentsinel s SENE S e $10 08
dsadditionalfcolonyNofibeest it T L 3 00

: $13 08
Flessicostior OnelqUeenE s 100

INelFIncomeaveragen. st . R He e SOl v o et $12 08
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Average income from colony not divided:

1182 O T (S RS LS R A T L COTI TS i L $ 8 89
po plus.
Difference in favor of division. ... ....ovoeonoioninnen. $ 3 19

R. [Increasing Size of Brood-Chamber.

While swarming is but the natural response to an instinet calling for
an inerease in communities, just as brood-rearing is the response to the
instinet for increasing the number of individuals within the colony, it
has, nevertheless, long heen recognized by heekeepers that a crowded
condition of the hive is one of the cenditions which induces the swarming
fever and precipitates swarming. Many of the methods in vogue for
delaying swarming, or preventing it entirvely, are based upon giving the
colony an abundance of room in which to store honey and to rear brood.
Some of our experiments were conducted to determine the effect, in
discouraging swarming, of giving additional room within the hive, either
by increasing the size of the hrood chamber cr of the super-room. In
some instances this additional room was given before the first queen-cells
were started ; in other cases, afterwards.

In the case of Colonies 102, 103, 104, 320 and 321, the space in which
the queen could lay was increased, prior to the appearance of the first
queen-cells, by adding a super of empty combs above the brood-nest, with
no queen-excluding honey-hoard between. As is readily seen, this in-
creased the size of the brood-chamber by about 50 per cent. The details
of these experiments follow:

Colony No. 102.—On March 31st, with the colony strong, the super
of empty combs was added. By April 11th eggs had been laid in the
super-combg and some honey stored in them, but no cells had been built.
On Aypril 21st the colony cast a swarm.

Colony No. 103.—On March 31st the colony was strong and the super
of empty comhs was given. By April 11th the super was well filled with
brood and honey and on April 22nd another super was given. The colony
did not build any queen-cells during the season, and its total production
of honey was 154 pounds.

Colony No. 104.—On March 31st, the colony heing very strong, a
super of empty combs was given. A second super was given on April
11th. after the first one had heen well filled with brood and honey. The
colony did not build queen-cells or swarm during the season. The honey
vield, however, was but 69 pounds.

Colony No. 320.—Received the super of empty combs on March 31st.
On April 22nd the colony was huilding queen-cells and these were de-
stroyed, another empty super being given at the same time. The building
of queen-cells was abandoned by the bees until about May 12th, when
they built cells again, and swarmed about May 16th or 17th.

Colony No. 321.—This colony received its super of empty combs on
Mavch 31st and a second super on April 22nd. No queen-cells were built
until early in May, and the colony cast a swarm about May 5th or 6th.

Thus, of the five colonies, the queens of which were furnished with
50 per cent more room for egg-laying prior to the appearance of the
swarming fever, two did not swarm and three cast swarms.
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A similar treatment was given colonies 322, 324, 325, 515 and 516;
that is, the hrood-chamber was increased 50 per cent in size, prior to
the advent of the swarming fever, but in addition a super was also added
abhove the enlarged brood-chamber.

Colony No. 322.—O0n April 2nd the colony was strong and no queen-
cells had been started. Two shallow extracting supers, both containing
drawn-out empty combs, were placed ahove the brood-chamber. A wood
and wire queen-excluding honey-board was placed between the two supers.
The lower super served to increase the size of the hrood-chamber by one-
half, as the queen could lay in it at pleasure. The upper super was
intended for storage of honey. At this time the light honev-flow was
about equal to the daily consumption for brood-rearing. On April 12th
it was found that the queen had not laid in the lower super and, instead,
the hees had mnearly filled it with honey, leaving the upper super still
empty. The supers were accordingly reversed, bnnglng the empty super
next to the brood-nest and the Dartlallv filled one above it, with the honey-
board still between the two supers. On April 23rd it was found that the
super next to the brood-nest contained honey, but no brood, while the
upper super was again empty. The supers were accordingly reversed
again. Up to this time no queen-cells had been built. The colony cast
a swarm during the first week in May.

Colony No. 324.—Very strong on April 3rd; no queen-cells. Two
supers were given as in the case of Nos. 322 and 324 By April 12th
many (ueen- cells had been built and the colony was ready to swarm.
Tt was then used for another experiment.

Colony No. 515.—T'reated, on April 3rd, in the same manner as de-
ceribed for Nos. 322, 324 and 325. No queen-cells were huilt prior to
April 23rd. but cells were built and the colony swarmed about April 28th.

Colony No. 516.—Very strong on April 3rd; no queen-cells. Treated
in the same manner as Nos. 322, 324, ‘3’5 an(] 515. On April 12th the
lower super contained honey, while the upper one was empty. The supers
were reversed, o as to bring the empty one next to the brood-chamber.
On Apnl 22nd the colony 1.1d plenty of queen-cells and was ready to
gwarm.

Thus, out of the five eolonies that 1'eceived 50 per cent additional room
in the brood-chamber and an equivalent amount in super-room, four
developed the swarming fever and one did not.

A similar addition of two supers of empty combs was made to Colonies
323, 508, 512, 514 and 518, but in the case of these the supers were added
affm queen-cells had heen started and the latter were torn down at the
time. In the case of all five colonies queen-cells were built again imme-
diately and the freatment had no apparvent effect on the swarming
impulse.

In the case of the ten colonies (102, 103, 104, 320, 321, 322, 324, 32!
515 and 516) which received the increase of 50 per cent in the capamty
of the brood-chamber prior to the development of the swarming impulse,
three did not swarm at all and in the case of the other seven swarming
was apparently delayed fer from two to three weeks. Strong celonies not
treated in this manner swarmed, in most cases, during the first week in
April, whereas most of the treated ones did not swarm until between
April 20th and May 5th.  For the seven colonies the treatment did no
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more than delay the time of swarming. This was a decided disadvantage
under the conditions existing, for in the case of the colonies which
swarmed early, hoth new swarm and old colony had ample time to build
up in strength before the main honey-flow commenced between the 15th
and 20th ot May. The late swarms were, of course, weak at the beginning
of the honey- Aflow and, without exception, their su1plus ploductlon was
very low, as ihev did not store any honey to speak of until the honey-flow
was more than half over. This loss was not compensated for by the rather
Leavy production of the three that did not swarm.

Ag stated in a preceding paragraph, these experiments should he con-
strued in the light of a clear understanding of the conditions existing
in this locality. Where the swarming season comes on from six to seven
weeks in advance of the main honey-flow, as in this instance, the delay
of swarming, by giving additional room or by destroying queen-cells,
seems inadvisable. An artificial division of the colonies, or their treat-
ment by the “shaking” methed, appears to bring much hetter returns.

3. Increasing Super-Room.

Many experiments were tried in which a large amount of super-room
was furnished the colonies, both prior to the development of the swarming
fever and afterwards. It is unnecessary to take space for describing these
experiments, as in no case did the addition of abundant super-room have
any perceptible effect upon the swarming tendency.

4. Shaking Onto Foundation.

A common method of swarm control in vogue among Texas heekeepers
ig that known as ‘“shaking.” When the colony shows symptoms of swarm-
ing and is building queen-cellg, another hive is prepared, containing
flameq filled with foundation, preferably full sheets. The colony is placed
to one gide and the hive, cont:unmg the foundation, placed on the old
stand. The combs are then taken from the old hive and the bees and
queen shaken from them onto the ground in front of the new hive. In
this way the colony is transferred, with rather rongh handling and much
excitement, to a brood-chamber contmmnn noﬂunor hut foundation., The
super, if one has been on the old hive, is tr msferred to the new one.

The hive containing the hrood and one or more queen-cells, with
sufficient workers to care for the unsealed hrood, is placed on a new stand
and the entrance contracted somewhat to prevent robbing, and left there.
In course of time a voung queen issues, mates, commences laying, and,
with the hatching workers, constitutes a new colony.*

In the case of several of our colonies this shaking {reatment was given
as a preventive of swarming.

Five colonies, all of which were very strong at the time, and were
building queen-cells, were shaken onto foundation on April 21st and 22nd.
The swarming impulse was checked entirelv and these five colonies pro-
duced, l‘Oﬂ)(‘Ctl\r ely, 175, 117, 103, 174 and 118 pounds of Qurphh during
the season, an average of 13% pound,, each. Twelve colonies in the \ard

#*Rough shaking of combs bearing sealed queen-cells will, in nearly all cases
kill the queens w 1t11m For this reason the bees should be gently brushed flom
the comb which contains the queen-cell that is to be pl(’\k‘l\(’d for hatching.
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which did not swarm and which were not manipulated in any way to
prevent swarming, preduced an average of 120 pounds per colony, hence
it does not appear that the shaking treatment materially reduced the
honey preduction of these colonies. One might be inclined, from a con-
sideration of these figures, to suppose that the shaking treatment had
actually increased the production, but such a conclusion would not be
correct. The fact that the five “shaken” colonies made a higher average
vield than the twelve which did not swarm is doubtless accounted for by
the fact that these five colonies were exceptionally strong. Had it been
possible to prevent them from swarming and still retain all their brood,
their production would have heen even higher than it was following the
shaking treatment.

HONEY PRODUCTION OF CARNIOLAN AND ITALTANS COMPARED.

We had in this yard four Carniolan colonies which were up to full
strength at the beginning of the honey-flow. They produced, respectively,
79, 98, 115 and 121 pounds of surplus during the season, or an average
of 103 pounds per colony. Twenty Italian colonies, also in good con-
dition and strong at the opening of the honey season, made an average
of 121 pounds per colony. It also happened that the average production
of the Carniolan colonies, 103 pounds per colony, was exactly the average
production of all colonies, Carniolans, Italians and hybrids, in the apiary.
In fairness to the Carniolans, it should he said, however, that four colonies
is too small a number to give an accurate index of producing capacity.
It is never possible to get even two colonies at exactly the same strength
or in the same condition, hence reliable conclusions from experiments
in which honey production is involved can be arrived at only by a large
number of experiments and by taking the average production of a large
number of colonies. We offer the above figures for what they are worth
and they show that the Carniolans at least equaled the average of the
vard.

It is expected that more complete data on relative production by the
Carniolans and Ttalians will be available at the end of the coming season,
as the result of experiments which are now under way and which include
a larger number of colonies.
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THE LIFE HISTORY AND CONTROL OF THE BEE-MOTH
OR WAX-WORM.

By F. B. PADDOCK.

A serious hindrance to the beekeeping industry in the State of Texas;.
as well as in many other States, is the bee-moth (Galleria mellonella).
Under the name of “web-worm” this pest is known to every beekeeper,
but it is not as generally known that these web-worms develop, after
maturity, into moths or “millers.” The larve feed upon stored comb and
honey, as well as on combs in the hive, and this makes it a difficult pest
to fight successfully.

When and how this pest was introduced into Texas is not known, nor
has the location of the first infestation heen determined. It is evident that
the dissemination has been complete, for there are few counties in the
State where bees are kept that are free from the pest today. The climate
of the State, with its long, hot summers and short, mild winters, greatly
favors the increase of the insect and it is much harder to fight here than
in many other States. In Colorado the high altitude is apparently a
check on its development and in the Northeastern States the long, cold
winters act as a natural check to a considerahle extent.

With some heekeepers this insect is no longer considered a serious pest,
for they realize that if the colony is provided with a vigorous queen and
is kept strong the bee-moth cannot enter the hive to deposit the eggs
which hatch into the worms. The insect has become very largely an
enemy of bees in box hives and a destroyer of stored comb and honey,
found often around the honey house and in piles of unused supers of
comb. In large apiaries the wax and comb that is often carelessly left
lying around affords sufficient food in which the insect breeds, ready to
infest any weak colony in the vicinity. With many beekeepers the bee-
moth is a source of continuous trouble, for if the bees are not closely
watched and become queenless, the colony is sure to become infested in
a very short time. If the hee-moth becomes established in a locality it is
very hard to exterminate. At present the beekeepers are not able to more
than check the pest, but it is hoped that a more thorough knowledge of
the habits and life history will result in better control of this enemy and
a reduction of the loss now suffered from its ravages.

ECONOMIC IMPORTANCE.

What this pest is costing the beekeepers of the State is hard to deter-
mine. The price of bees, honey and wax varies in the different sections
of the State. Often the loss of colonies is attributed to other causes and
frequently the presence of the bee-moth is not detected. In the reports
which have been received from heekeepers, no mention has been made of
the loss of stored comb, hut this must certainly be considerable.

The loss in some cases is very heavy. In reporting for the year 191T,
136 beekeepers reported losses varying from 5 per cent of their colonies
to as high as 95 per cent. Many more heckeepers reported the presence
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of the bee-moth as “general.” indicating that they suffered no small loss.
In one very well- l\opt apiary that has come under the observation of the
writer there is an annual loss of 3 per cent due to the bee-moth. It is
safe to say that in many of the larger apiaries throughout the State this
loge is not uncommon, while in the smaller apiaries and in hox-hive
apiaries the loss is much greater, as was indicated by the reports referred
to above.

The census of 1910 shows 238,107 colonies of bees in the State, and
it is generally conceded that these figures are much below the actual
number. Assuming that 3 per cent is the average annual loss of colonies
due to the wax-worm, including the large losses in the poorly kept
apiaries, it is seen that the annual loss amounts to at least 7000 colonies.
At an average valuation of $3 per colony, this amounts to $21,000 a year,
a very considerable tax on the beekeeping industry of the State.

ORIGIN AND DISTRIBUTION,

There is some dispute and no little uncertainty about the origin of the
hee-moth. Dr. A. J. Cook has this to say in regard to its origin: “These
moths were known to writers of flntiquit\', as even Aristotle tells of their
injury. They are wholly of Oriental origin, and are often referred to by
Furopean writers as a terrible pest.”*

The hee-moth was introduced into Ameriea abhout 1805, though bees
had beer introduced some time prier to this. The time of the intro-
duction of the bee-moth into Texas is not known. The insect is now
found in Italy, Germany, France, England, Ireland, India, Australia and
in most of the heekeeping sections of the United States. This insect is
distributed practically all over Texas. Following is a list of counties
from which the bee-moth has been reported to us by beekeepers:

Anderson, Atascosa, Bandera, Bastrop, Bee, Bell, Bexar, Blanco,
Bosque, Bowie, Brazoria, Brazos, Brooks, Brown, Burleson ,Burnet, Cald-
well, Callahan, Cass, Cherokee, Coleman, Collin, Colorado, Comanche,
C‘oncho Cooke, Cory el (‘mckett Dallas Delta, Ellis, Erath, Falls, Fan-
nin, F’l) ette, TmnI\ in, 1<1ec:t0ne, Gonzales, Gregg, Grimes, Guadalupe,
Hamilton, Harrison, Hays, Henderson, Hill, Houston, Hunt, Jasper,
Jefferson, Karnes, Kaufman, Kendall, Kerr, Kimble, Lamar, Lampasas,
Lavaca, Lee, Leon, Liberty, Limestone, Llano, Madison, McCulloch,
MecLennan, Mason, McMullen, Medina, Milam, Mills, Morris, Navarro,
Nolan, Nueces, Panola, Parker, Polk, Rains, Red River, Robertson,
Rockwell, Runnels, Rusk, Sahine, San Jacinto, Schleicher, Shackelford,
Smith, Stephens, Taylor, Travis, Trinity, Tyler, Uvalde, Val Verde,
Waller, Ward, Washington, Wood, Wilson and Williamson.

The aboye list includes nearly all of the 1mportant beekeeping counties
of the State. That the bee-moth is present in many more counties than
are shown by our records is beyond doubt.

The ldrva (“web-worm’), upon reaching maturity, constructs a cocoon
by means of silken threads which it is able to spin. After the cocoon is
completed the larva changes fo the pupal stage. This is the stage in
which the form of the larva is reconstructed to make the moth which
will emerge later from the cocoon. The moths mate and the females

*“Manual of the ‘Apiary,” A. J. Cook, p. 485.
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deposit the eggs which hatch into the larva. This is called the “life
cycle.” .
TIHE ADULT MOTH.

The adult bee-moth (Plate II, a) is about five-eighths of an inch (15
millimeters) in length, with a wing expanse of about one and one-quarter
inches (30 to 32 mm.). The moth with its wings folded appears ashy-
gray in color, but the back third of each front wing is bronze colored,
and this wing is thickly covered with fine scales which rub off easily
when the moth is touched. On the outer and rear marging of the fore
wing is a scanty row of short hairs. The hind wings are uniform in
color, usually gray, with traces of a few black lines extending from the
outer margin inward toward the base; on the outer and rear margins is
a thick fringe of hairs on which is a dark line running parallel with the
border of the wing. The body is brown, the shade varying, with a cover-
ing of scales. These scales rub off easily and are not always present on
the older moths. The male is slightly smaller than the female. A differ-
ence Letween the sexes is noticed in the fore wing, which, in the case of
the male, is deeply scalloped on its outer margin. This scallop carries
a heavy fringe of hairs, almost black in color. Amnother difference is
in the mouth parts, the palpi of the male being rudimentary.

Habats.

The moths emerge entirely at night, and in the cages observed no
moths emerged after 9 p. m. They at once seek some protected place in
which to expand their wings and dry, and by the next morning they are
able to fly. During the day the moths seek a sheltered place away from
light and enemies, where they apparently settle down and draw their
wings around them, remaining very still and quiet. Usually they are well
protected by their color, which resembles weather-beaten wood. If dis-
turbed during the day, the moths will make a dart or short flight, acting
as though blinded by the light. When an object is met, the moth quickly
settles down and seems very anxious to avoid flight. That they are hard
to disturb in the daytime is shown by the fact that in several of the cages
used in the experiments small ants attacked the moths and killed them
without any apparent struggle on the part of the moths. Only by close
examination could it be detected that the moths were dead and not rest-
ing in the usual manner. It is only during the latter part of the ovipo-
sition period that the females are active during the daytime.

The male moths emerge a few days earlier than the females and are
much longer lived. In several cages, closely observed, the males lived an
average of twenty-six days, which was fourteen days longer than the
average life of the females. The male moths are very active throughout
their existence. Just how long the males are functional has not yet been
determined. In some matings under artificial conditions one male fer-
tilized two females at an interval of ten days. During the first part of
the emergence period the males are in excess of the females, since the
males emerge first as a general thing. Tater on, the number of males
and females reaching maturity at the same time is about equal. During
the latter part of the emergence period the females predominate. How-
ever, for the brood as a whole, taking sometimes as long as a month for
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all of the individuals to reach maturity, the males and females are about
equal in number. :

The first and the last emerging individuals of the brood are smaller
in gize than the average, regardless of the sex. The quality of the food
has a great deal to do “with the size of the adults. The last larvee of the
brood are always under-sized, but are most always able to pupate and
reach maturity. Several matings have been made with odd-sized indi-
viduals, such as large males and small females, and wvice versa. The
results of these matings indicate that those larvee which were forced into
pupation prematurely may transform to functional adults.

Mating and Oviposition.

During the mating period the males are more active than the females
and at this time can be noticed “drumming™ with their wings, the vibra-
tions of which are, at times, sufficient to ]Jlo(hce a low hum.

The mothg probably mate very soon after emergence, though no direct
obzervations have been made upon this point. However, femﬂes only
one and uvne-half hours old were killed and their ovaries examined. Tt
was found that, at thiz time, fully two-thirds of the eggs were of full size
and well down in the oviduects, though not packed closely, as was found
to he the case in the older moths. The eggs had the appearance of heing
ready for deposition.

Mating takes place at night, as would naturally be expected from the
nocturnal habits of the species. In one cage a pair of moths was observed
m cottu early in the morning, but this was no doubt an abnormal con-
dition, as the female died in a short time. Another case was observed
where the moths were in coitu from 7 p. m. till 10:30 p. m. The next
morning no eggs had heen deposited, but the following night the female
began onponhnff This was an exceptional case, as the female had been
conﬁne(] for a week after emergence before having the opportunity to
mate.

It would seem that the female commences to oviposit in a compara-
tively short time after emergence. However, in the cages, an average
of six days elapsed between the time of emergence and the first egg laying.
This period varies with the different broods of the year. Oviposition
usually takes place at night and the moths generally start laying the eggs
soon after dark. In the cages they have heen observed busily engaged in
ovipositing as early ag 7 p. m. While depogiting eggs the female seems
mindful only of the task she is performing and ig not easily disturbed,
{hough she is active, seemingly nervous, darting in and around the comb.
While thus engaged the antennee vibrate continuously and perhaps are

used to locate suitable crevices in which fo place the eggs. The ovi-
pocltm is long, equal in length to the last two abdominal segments, and
is very slender. Tt is conctanﬂv moving over the comb to detect a rough-
ened spot wherein to deposit the ege. Tt thus has the appearance of being
dragged after the female in her ’crave]q over the comb.

Havmcr found a suitable place for the egg, the ovipogitor is spread at
the tip, the female braces herself as though pushing backward to force
the ovipositor into the comb, and then, after a (1111(21\ Jellx of the abdomen,
an cgg is forced down the ovipositor to its destination, In many mstanus
females have been observed depositing their eggs at the rate of one every
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Plate III.—Above, cages used in studying the development of the bee-moth; at center, work
of wax-worm, or larvea, on comb foundation; below, mass of cocoons, one of which shows larva
repairing damaged cocoon. (Original).
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minute for a period of thirty minutes, and then, after a short rest, have
continued again at the same rate. The eggs are always securely fastened
to whatever object they are laid upon. The eggs are always laid in
cavities. In the cage experiments this was on the side of the comb, often
where the walls of a cell bad been turned in. An example of this is
shown at Plate 11, 6. Only one egg is deposited at a time, although in
working over the comb a female often places the eggs close together.
On the smaller pieces of comb, furnished to moths confined in cages, as
many as seven eggs were found in a single cavity. The number of eggs
actnally deposited by one female has not been determined, hut females
which had not deposited eggs were killed and the eggs in their ovaries
were counted. The largest number of eggs found in ovaries of a single
female was 1128 and the average number was 1014.

In the cages, under artificial conditions, if comb was not supplied for
the female, she would deposit her eggs in any rough place detected by
her ovipositor. In many instances the females would refuse to oviposit
on cappings which were furnished in some of the cages, but would go
around the base of the lamp globe in which they were confined and fill
every crevice with eggs. Sometimes these eggs would be fastend on the
outside of the glasg, and in such cases the globe would be fastened to its
resting place.

The average time consumed in depositing the full quota of eggs varies
with the brood. In the first brood it is nine days, but in the second only
seven days. During the last part of the egg-laying period the female
appears to be in a great hurry, and during the last two days she oviposits
during the day as well as during the night, at times stopping to rest.
If disturbed during the resting periods, she vigorously resumes her egg-
laying. The females usunally die while ovipositing and the last three or
four eggs are barely extruded from the ovipositor. If a female is being
killed or injured, she will attempt to oviposit even after she is unable
to walk.

The females will deposit their eggs even when they have not had the
opportunity to mate. In all cases where the sexes were not properly
paired, the females would finally oviposit, the period of oviposition being,
however, much shorter than the natural one. Although many females
which did not mate were confined in cages and although they deposited
eggs, none of these unfertilized eggs ever hatched. Tt seems a fairly safe

conclusion that parthenogensis does not occur with this species.
THE EGG.

The egg (Plate I1, b) is elliptical, measuring about one-fiftieth of an
inch (.48 mm.) in length and .43 mm. in width. The shell is pearly
white in color and slightly roughened hy wavy lines running across it
diagonally at regular intervals. If the egg is not deposited on dark comb
it is very difficult to see and even then experience is necessary to detect
all of the eggs present.

The embryonic development of the egg has not been studied, but a few
observations have heen made upon the incubation period. Throughout
this period the egg gradually changes from a white to a vellow color.
About four days before hatching, the developing larva becomes visible as
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a dark ring inside of the shell. The perfectly formed larva can be dis-
tinctly seen fer at least twelve hours before the shell bursts. During this
time the larva is engaged in cutting an opening in the shell and its final
emergence from the egg is made through a ragged hole in the top. After
the larva is out of the shell it appears white and clear.

The egg stage of the first brood averages twelve days and of the second
only ten days.

THE LARVA.

The larvae (“worms”) when first hatched are white in color and very
small, only one-eighth of an inch (3 mm.) in length. After emerging
from the shell they are quiet for a short time while they are apparently
drying and stretching in preparation for their work cf destruction. Soon
they become very active, but only upon close examination can they be
seen hurrying over the comb in their attempt to gain an entrance before
heing detected by the hees. During this short period of one or two hours
they are at the mercy of their enemies. Within a short time after hatch-
ing the first meal is taken and this consists of scales of wax which they
loosen from the comb in their attempts to gain an entrance. The en-
trance is made at the top of the cell-wall between the cells.

The entrance is extended by the larvae into tunnels directed toward the
bottom of the cells. 'Their presence i now noticeable, for in their work
the bits of chewed wax not used for food are pushed back of them and
out of ‘the tunnel, making the surface of the comb appear rough and
poorly kept. 'T'his tunnel affords protection and food for the larvee and
also leads to their desired feeding place, the center of the comb. Usually
four days are consumed in reaching this point.

When the center of the comb is reached the larve leave their tunnels
and wander over the bottom of the cells or, in the case of comb containing
honey, tunnel along the midrib from cell to cell. If disturbed, they seek
their tunnels for prp‘fection. At first only small holes are eaten through
the bottoms of the cells, thus affording a passageway from cell to cell
through the center of the comb, so that, if disturbed, they can pass into
another cell or through several cells in their attempt to escape. In two
or three days these openings are enlarged and outlined by threads of silk
spun by the larvee in their travels from cell to cell. These threads soon
" become numerous enough to form a silken gallery, which gives almost
complete protection from the bees or other enemies. From this central
gallery the ferding is extended out along the bottoms of the cells or the
middle of the comb. The silk is spun wherever the larve go, so that
very soon the hottoms of the cells are replaced by a layer of silk thread
covered with excrement of the larvee and particles of chewed wax. This
condition is shown in Plate IV.

After the midrib has been eaten, the larvee start on the wallg of the
cells, the ones farthest away from the light being the first that are de-
stroyed. As this feeding continues out along the cell-walls, the threads
of silk are extended to cover the new feeding ground, and not only serve
to protect the larvee, but also act as a scaffold to support the damaged
cells.  Soon the center of the comh appears as a mass of tangled refuse
and discarded wax. This condition is also shown at Plate IV. The feed-
ing continues until the walls are entirely eaten, hut the top of the cells is



Plate IV.—Characteristic work of the wax-worm on empty comb. (Original).
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never eaten, perhaps because this would expose them to outside influences
and enemies. An example of this is shown at Plate IV, lower photo. The
area of feeding is gradually extended from the point of infestation to
finally include the entire comb. If the comb does not furnish sufficient
food for the larvae that are present, they will hegin to feed in the refuse
under the comb in which there is considerable wax in small pieces. In
this they construct such a large amount of web that they are absolutely
protected from enemies.

The length of the larval period for the first brood is forty-five days,
or about six and ome-half weeks. In the second brood this period is
shortened to thirty-five days, or five weeks.

The full-grown larva, shown at Plate 11, ¢, is about three-fourths of an
inch (18 mm.) in length. The hody is large and the head is small and
pointed. The general color of the body is a dirty gray, with the first
segment brown on top and a broad line across it. The head is brown in
color, with a light V-shaped line on top, this “V” opening towards the
front of the head.

Having completed its growth, the larva seeks a place in which to
pupate, though sometimes the end of the feeding gallery may be enlarged
and closed to serve as a cocoon. The cococn may also be spun in the
refuse under the comb and this mass of webs affords an excellent pro-
tection to the pupa. The most common place is in some crack or corner
about the hive, as shown in Plate V, b, or between the frames and the
hive or in the “bee space” at the end of the top-harg, as is shown in
Plate VI, a. The larva prefers to get into a place which it can chew in
order that a cavity may be constructed and the cocoon thus be hetter
protected.

Having prepared for the location of the cocoon, the larva begins to
spin the cilk thread about itself, starting just above the head and working
backward more than the length of the body. A thin layer of silk is spun
in the general shape of the cocoon and this framework is covered with
fine silk from the inside. The larva is able to reverse itself within the
cocoon, which it does many times during its comstruction. The outer
layer, upon hardening, becomes very tough and even like parchment,

~ while the inner layer remains soft and fluffy.  Cocoong, both whole and

broken open, are shown at Plate ITI, ¢, and in Plate VI. The average
time consumed in the construction of the cocoon was two and one-fourth
days in the case of the larve observed in our cages.

THE PUPA.

As the cocoon nears completion, the larva becomes very sluggish and
the body shortens. The last act of the larva is to make an incision in
the cocoon near the head end which provides for the easy emergence of
the moth at maturity. The average time elapsing from the completion
of the cocoon to the formation of the pupa was three and three-fourths
days in the cages of the experiments.

The change to the pupa takes place during the night. The newly
formed pupa is white. At the end of the first twenty-four hours it turng
to a straw color, very light at first, deepening slowly. By the end of the
fourth day the pupa is light brown and this color gradually deepens, so
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that by the end of the pupal period the insect is a dark brown. (Plate
1HE G )Ihe male pupz average 14 millimeters (about two-thirds of an
inch) in length and the female pupa are fully 16 millimeters in length.
A row of spines arises just back of the head and extends to the fifth
ahdominal segment ; the bodv line is somewhat curved downward. The
time from the formaticn of the pupa to the emergence of the moth was
seven and three-fourths days in the cage experiments.

The total time from the starting of the cocoon to the emergence of the
moth averages two weeks.

LIFE HISTORY.

From the work which we have done in trying to identify the different
broods, or crenelahons of thig insect, it appears that there are three
broods in the extreme southern part of the United States. The third
brood is not nearly as large as the first two, due to the fact that some
of the second brood of larvee do not pupate until late fall. There is a
decided ox'er]apping of the generations, which makes it difficult to deter-
mine the exact number of broods a year. At most any time, from early
spring until December, examination of a colony of bees is hl\elv to reveal
this insect in all QdeC\ Tt is often assumed that the life history is short

and that there are several generations each year.

In well-protected hives the development may continue throughout the
year without interruption. Usually the winter is passed with about one-
third of the insects in the pupal stage and the remainder in the larval
stage. Warm spells during the winter cause some of the moths to emer ge
from their cocoons; in the laboratory many moths emerged when the
temperature was maintained constantly at 60 degrees F. It is not un-
ustual to see moths on the windows of the honey house, trving to escape,
during the warm sgpells in December and January. Their presence may
be accounted for on the supposition that they have just emerged from
their cocoons or they may have been in hibernation as adults and hecom:
active with the rise in temperature. Such moths do not reproduce in
localities where freezing temperatures ave frequent. HEven the most vigor-
ous mothg cannot wit mtand a freezing tempelature for more than ’dnee
days. Moths in well-pr otcetud places can survive an outside temperature
as low as 26 degrees F. for as long as five days. The moths are never
active during tho day when the temperatme is below 50 degrees F., so at
such times reproduction does not take place.

For College Station, Texas, the following life history and duration of
hroods has been carefully determined.

The maximum number of moths which mature from the over-wintering
larvae and pupw appear about the first of April. These moths are active
for some time before any eggs are deposited and it is the middle of April
hefore the eggs are laid for the first brood of larve. Usually twelve days
are required for the eggs of this brood to hatch, so by the first of May most
of the first brood of larve are out. The larval period of this brood is
quite long, most of them feeding at least forty-five days before completing
their growth. A majority of the larvee of the generation are ready to
pupate by the middle of June, but there is a considerable variation in
the rate of growth, for come of these larvee feed for six weeks longer
before attaining their full size.  The pupation of the first brood takeq



Plate V.—Above, comb and foundation destroyed by wax-worm; below, characteristic appear-
ance of cocoons inside of bee hive. (Original.)
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place during the last two weeks in June and by July 1st some of the
moths of the second generation are to be seen. '

The moths of this generation emerge at about the same time and give
the impression of constituting a very large breod. Most of the eggs are
laid very soon after emergence of the moths and by the middle of July
.all of the eggs of the second generation are deposited. The higher tem-
perature at this time of the year shortens the egg period, only ten days
being required for these eggs to hatch, There is a considerable variation
in the maturing of this brood of larvee. Normally the larval period is
shorter than for the first brood and by the first of September many of
the larvae are full grown. Some of the larve may continue to feed for
four weeks longer and then pupate. .

Some of the larvee which mature early in September may pass through
a short larval stage and soon emerge as moths. This accounts for the
appearance of a number of moths about the first of October. "This brood
is usually small and scattered and many of the larvee which result from
the eggs of these moths seldom reach full size. Some of the larvae of the
second generation do not pupate during the fall, but live over the winter
in the larval stage and pupate the following spring.

The following summary shows the stages which normally occur each
month of the year at College Station,.Texas:

April: Moths reach maturity from the over-wintering larvee and pupe.
Eggs are deposited.

May: Eggs hatch.
Larve are about three-fourths grown.

June: Larvee reaching maturity.
Some pupee.

July: Pupe.
Adults of the second generation.
Eggs deposited by the second generation of moths.

August: Larve of the first generation.
Pupze of the first generation.
Moths of the second generation.
Bggs of the second generation.
Larvee of the second generation.

September: Pupe of the first generation.
Moths of the second generation.
Eggs of the second generation.
Larvee of the second generation.
Moths of the third generation.
Eggs of the third generation.

October: Larva of the second generation.

Pupz of the second generation.
Moths of the third generation.
Eggs of the third generation.
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Fig. 1—Life history of the bee-moth at College Station, Texas. (Adapted from Titus, “Control of the Alfalfa Weevil,”

Utah Experiment Station, Circular No. 10.)
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“Plate VI.—At left, cocoons_of wax-worm and interior of hive after destruction of a colony of bees by wax-worm; at right, characteristic
ocation of cocoons on the ends of brood frames. = (Original.)
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(V)
<t

November: Larve of the second generation.
Pupee of the second generation.
Larvee of the third generation.

December: Same stages as during November.
January: Same stages as during November,
February: Same stages as during November.
March: Pupe.

NATURAL ENEMIES.

Of the natural enemies of the hee-moth, the most important is the
honey-bee itself. It is a well-established fact that if the colony be kept
strong, healthy and with a vigorous queen, it will defend itself against
the bee-moth. This is particularly true in the case of “Italian” bees.
“In the Ohio Cultivator for 1849, page 185, Micajah T. Johnson says:
‘One thing is certain: if the hees, from any cause, should lose their
queen, and not have the means in their power of raising another, the
miller and the worms soon take possession. I believe no hive is destroyed
by worms while an efficient queen remains in it.” This seems to be the
earliest published notice of this important fact by an American ob-
server.”*

This fact is of vital importance in the fight against the bee-moth, for
if the pest can be kept from its favorite food, control measures are made
much easier. The fact that the bees under natural conditions are able
to defend themselves should leave the problem of control to such means
as will destroy the pest in places other than the hives. Recently it has
been found advantageous to introduce Italian blood into the colony, as
the workers of this race seem to be more efficient fighters of the bee-moth.
In most cases this is sufficient for the control of the pest in the colonies,
but it must be remembered that the colony cannot be kept under close
observation and maintained at full strength unless domiciled in a frame
hive. v

A small red ant, Solenopsis sp..t has been found to be an enemy of
the bee-moth, as many of our cage experiments were destroyed by this
ant killing the moths and larvee. The attack is made on the moths during
the day or when they are at rest. Usually the ants crawl under the wings
of the moth and begin the attack upon the abdomen. There is no ap-
parent struggle on the part of the moth, for close examination is neces-
sary to determine that the moth is dead and not resting. The abdomen
seems to be all that is desired, and this is carried away in small pieces
to the nest of the ants. This same species of ant also destroyed moths
which had recently heen prepared for exhibits. At such times only the
abdomen was taken by the ants. TIn their attacks on the larvee the ants
entered the cages and crawled over the comb and wax in search of their
prey and if any larvee were expesed they were attacked. The larger larva
are more frequently attacked, as they are less active and usually feed in
more exposed places than do the smaller ones. Unless the larvee were well
protected by wehs in the refuse, they were destroyed by the ants. Appar-

*Langstroth on the Hive and Honey Bee, by Chas. Dadant, p. 469.
tDetermined by Mr. Wilmon Newell.
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ently there are days and even parts of days when the ants are most active
in their destruction. Never were the ants present in sufficient numbers
to attempt tracing them to their nests. No observations have been made
upon this ant in or about the apiary, and, while it proved very destructive
under artificial conditions, the moths and larvee might be better able to
protect themselves under natural conditions.

Three hymenopterous parasites have been recorded from the bee-moth.
One is a chalcid, Bupelmus cereanus, found by Roudani in Italy; another
is Bracon brevicornis, which was found by Marshall in France, and a
third species, Apenteles lateralis, was recently found by A. Conté in
France.* This last species was found near Lyons, where it spread very
rapidly. It is apparently of considerable m]pmtance since it has also
been reported to attack the larve of several other moths in England and
Germany. The adult parasite is about one-sixth of an inch (4mm.) in
length, very lively, and avoids light ; the body is black and the wings are
transparent, with black specks. "The larve of the bee-moth are attacked
while quite young and never attain a large size. A single parasite develops
in each larva. The hees are said to pay ne attention to the presence of
the parasite, so that it can easily enter the hive in search of the bee-moth
tarvee. Tt was artificially introduced into hives by Conté with very satis-
factory results.

ARTIFICTAT. CONTROL.

Unfortunately, the only natural enemy of the bee-moth that is present
to any great extent in Texas ig the honey-hee'itself. In the absence of
any other natural enemies of importance, the measures of artificial con-
trol must be made all the more effective if the heekeeper is to free his
apiary of the pest. If the moths are driven from the hives by strong
colonies of Ttalianized hees, they will surely seek scraps of comb and wax
about the ground and stored comb and honey in the honey house. It
seems quite likely that in such cases the eggs are deposited as near to the
comh as possible, as along the cracks between the supers, and the larve,
after hatching, find their way to the comb through crevieces much smaller
than the moth could enter.

One of the hest methods of artificial contl ol, and one upon which many
beekeepers depend, is fumigation of combs and honey Gas is able to
penetmte material that it is not possible to treat in any other manner.
The fumigation process is not difficult, for, when once started, no further
attention is necessary until the treatment is complete. It is not necessary
to watch the entire process. Stored material, such as comb honey and
empty combs, should bhe examined from time to time, ‘and at the first
evidence of the wax-worm they should he fumigated. Stored material
of this kind should be examined at least once every week during the
summer and once every month during the winter season, so as to detect
the infestation at the start. :

FUMIGATION.

In the present investigation two materials have been used in the fumi-
gating experiments. These were selected because most every heekeeper

*“A Hymenopterous Parasite of the Bee-Moth,” A Conté (Compt. Rend.
Acad. Sci. Paris, 154, pp. 41, 42.)



Plate VII.—Appearance of infested hive with cover removed, showing cocoons broken open
and the larve inside of them. (Original.)
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is acquainted with them and they can be obtained in practically every
locality.at a reasonable price. They are sulfur and carbon bisulfide, or
“high-life.”

Sulfur.

Dry powdered sulfur, or “flowers of sulfur,” is a light yellowish powder,
with which every one is familiar. When sulfur is hurned it unites with
the oxygen of the air and . forms a poieonom gas known as “sulfur
dioxide.” This gas is quite effective in killing some kinds of insects,
including the wax-worm. A common method of burning the sulfur is
to place it on a pan of red-hot coals and immediately tier up the infested
supers over the hurning sulfur. The bottom super should not contain
any infested material and the pile should be covered as quickly as pos-
sible. A number of experiments were made with sulfur for fumigating
combs containing the wax-worms. The results of these experiments are
given in the following table:

Table I.— Results of Fumigating Infested Combs with Sulfur Dioxide.

Stage of Amount of Sulphur | Time the Combs Were Effect.
Bee-moth. Used per Cubic Foot. Confined in Fumes.
Larvae. l One-fourth ounce .| One hour.. Killed.
Larvae. | One-half ounce. . .| One hour. Killed.*
Larvae. Two-thirds ounce........ One hour Killed. *

The larvee which were used for these experiments were ten to twenty
days old and in every case thev were well protected by the webs and
refuse.

From the experiments with sulfur diexide it is evident that only ex-
tremely large doses will affect the eggs of the hee-moth—so large, in fact,
that such fumigation would not he practical.

The larve which were used in the experiments were of different ages
and some were better protected than others. When the larvae are not very
well protected they are quite susceptible to the gas, but the larger larve,
which are often enclosed in a mass of webg, are not killod except when
extremely large doses of sulfur are used.

These results seem to indicate that the sulfur fumes are not ordinarily
penetrating enough to affect the eggs, and only when the larve are young
and not well protected will the gas affect them. While the method is
simple, there are minor details upon which the success of the operation
depends. The sulfur must be burned at a high temperature in order to
generate the most effective gas. While the method is generally effective
unﬂer proper conditions, it cannot be recommended in )refmence to fumi-
gation with carbon hisulfide.

Carbon Bisulfide (“High Laife™)

The commercial bisulfide is an oily liquid, very volatile and exceedingly
foul-smelling. Tt is cold to the touch and because of its rapid evaporation
it produces a freezing sensation when dropped on the skin. When ex-
posed to air at mdlna]\' temperatures the bisulfide changes to a gas quite

*Egos which were present on these combs were not killed by the sulfur dioxide
as larvm were found hatching a few days after the fumigation.
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rapidly, and this gas, or vapor, is a little more than two and one-half
times as heavy as air. This is a point to be remembered in its use, since
it goes first to the hottom of whatever it is confined in. When mixed
with air it becomes highly inflammable and sometimes explosive. Such
2 mixture of air and bisulfide gas may be exploded by even a spark, such
as might be made by hitting a nail with a hammer. The liquid, on
evaporation, leaves a residue of impurities. Its rate of evaporation is in
proportion to the temperature and the area of the exposed surface. TIts
efficiency is greatest with rapid evaporation, and this is secured in rela-
tively warm weather, hut artificial heat must never be used to hasten its
change into gas. Carbon bisulfide iz obtainable  from practically every
druggist.

When carbon bisulfide is to be used for fumigation of infested material,
the greatest precaution should be used to keep all fire, such as lights,
cigarettes, ete., away from the liquid and where it is being used. For
this reason it is well to take the material that is to be fumigated to some
place out of doors and at least a hundred feet away from any building.
The infested material should be placed in supers or hive-bodies if possible.
These are piled as high as is convenient and all cracks between the supers
made as nearly gas-proof as possible. Especially should the bottom be
tight. A good plan is to place an inverted hive cover on the ground, lay
a piece of canvas over it, and then tier up the supers on this. After the
pile has been completed, an empty super should be put on top. In this
should he placed a large shallow pan into which the bhisulfide is to be
poured. When all is in readiness, pour the bisulfide into the pan and
immediately put a hive cover on the top of the tier to confine the gas.
This operation is best performed in the evening and the pile of supers
should be left intact until the following morning. When the supers are
taken down the confined gas will escape from them immediately, even
before they can be carried, separately, into a building.

The results of fumigating infested material with carbon bisulfide is
shown in the following table:
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Plate VIII.—The process of fumigating hive-bodies of infested combs with carbon bisulfide:
a, tiering up the bodies: b, placing an empty super on the top of the tier; ¢, jpouring out the
bisulfide: d, putting on the cover to confine the gas. (Original.)
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Table II.—Results of Fumigating Infested Combs with Carbon Bisulfide.

Amount of Liquid

~_Stage of Carbon Bisulfide Time of Effect.
Bee-moth. Used per Cubic Confinement.
Foot.
IVIothisE e, Qne-half ounce....... 15 minutes. . . . [ Killed.....
Moth .|Two-thirds ounce....|20 minutes. ... |Killed.....
Mother e Three-eighths ounce |20 minutes. . . .!Killed. ... .
Moth.......|One-fourth ounce... .. 20 minutes. . . . |Killed.....
Rupaerssine . .|One-sixth ounce. ... .. 24 hourgliat. | Killeds 5
Pupae s One-fourth ounce.. ... 24 hourserrse.e Killed.....
RPupaeis s Three-eighths ounce. .|24 hours....... Killed.....
PUDae e One-half ounce. ...... 24 hourssai . Killed. . ...
Larvae...... One-eighth ounce.....|24 hours....... Killed. ... .
(in cocoons)
Larvae s iiie One-fourth ounce..... 24 hours......: Kalled FNan
(in cocoons)
Larvae Sl Five-eighths ounce....|24 hours ... ... i1l ed e
(in cocoons)
Larvae. (i One-sixth ounce. .. ... 24 h OUTS T rva Killed.....
(exposed)*
Larvae. e One-eighth ounce.. ... 24 ONInS EENI Killed.....
(exposed)*
ATV CIR One-eighth ounce. . ... 248hour S RKG11 e di
(exposed)*
JEanvaelnisaet One-fourth ounce.. ... 24 5h OULSEEvErt: Killed.....
(exposed) *
Larvae...... One-fourth ounce.. ... 248h OUTSER e IKalled s
(exposed)*
ALVAE:. . F e One-fourth ounce..... 24 hours. ... .. .[Killed.....
(exposed)*
arvae...... One-half ounce....... 24 hours. .., i\ KGlled s
(exposed) *
ATV AEL I Three-fourths ounce. .|24 hours....... Rilled e
(exposed) *
IEETRE Clos i Three-fourths ounce. .|24 hours.......|Killed.....
(exposed) *
TEarvae) i = Onefounce P Eaes i 24 h OUESKPN.EHtRE TSlledees
(exposed) * .
arvae: e @nefouncerFeRnEEn 24 hours. ... .. .[Killed.....
(exposed) *
arvae.:. .. Onefounce =T R 24 hours;: s Killed. ... .
(exposed) * }

Remarks.

The moth was unable to
walk within 10 minutes
after being confined.

The moth was unable to
walk within 10 minutes.
Not all the bisulfide
evaporated.

The moth was dead before

all the bisulfide evap-
orated.

Several larvae in cocoons
were also killed.

Several larvae in cocoons
were also killed.

Several larvae in cocoons
were also killed.

Several larvae in cocoons

were also killed.

Some died in 1 hour, in the
cocoon. /
Some died in 124 hours in

the cocoon.

Larvae were 10 days old
and well protected.

These were 5 days old and
well protected in webs.

These were 25 days old and
protected.

These were 20 days old and
fairly well protected.

These were 20 days old and

| __exposed.

These were 12 days old and

exposed.

These were 15 days old and
fairly well protected.
Eggs were present which

hatched afterwards.
Eggs were present; hatched
afterwards.
Eggs were present; hatched
afterwards.
| Eggs were present; hatched
‘ afterwards.

In all the experiments conducted, the
injured by the fumes of carbon bisulfide.
extremely large doses the eggs may be injured.

A number of experiments were conducted to determine the effect of

the fumes of carbon hisulfide upon the larve,

eggs of the bee-moth were un-
It is possible that in cases of

Comb containing larvee

of various ages and different degrees of protection were fumigated. Many
experiments were made with the larvee in cocoons, and these showed that

carbon bisulfide is very effective.

The larvae which are hardest to kill

are those about three-fourths grown and well protected in a mass of webs
Ordinarily the larvee succumb to the average dose of carbon
bisulfide in a comparatively short time. The outcome of the experiments
demonstrated the effectiveness of carhon bisulfide for the destruction of

and refuse.

the larve.

Several experiments were conducted to determine the effect of carbon

*These larve were feeding in empty combs.
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bisulfide upon the pupa. It was found that they are quite susceptible,
but a long exposure to the fumes is necessary, as the pupz do not consume
air very fast.

From the experiments conducted with the moths it was found that they
are very susceptible to the fumes of carbon bisulfide.. With the average
dose the moths were overcome in ten to fifteen minutes and were killed
in fifteen to twenty minutes after heing confined.

All fumigation chould be allowed to continue for at least twelve hours,
for those larvae which are best protected by webs and refuse will not be
killed unless plenty of time is given for the gas to penetrate the material.
The liquid will evapoerate in a few hours, but the resulting gas will he
effective for several hours. :

The following table has been prepared to show at a glance how much
liquid carbon bisulfide is required for the effective fumigation of supers
and hive-bodies containing infested material.

Table 111.—Amount of Carbon Bisulfide to Use in Fumigating Supers
for the Wax-Worm.

Shallow Extracting (““Ideal’’) Supers, 10-Frame Size, Depth, 5 3-8 Inches.

Number of Supers Cubic Feet Contained Amount of Liquid Bisulfide
in the Tier. in Tier. Required.
2 1.74 One-third ounce.
3 2.61 One-half ounce.
4 3.48 Three-fourths ounce.
5 4.35 One ounce.
6 By 22) One and one-fourth ounces.
7 6.09 One and one-half ounces.
8 6.96 One and three-fourths ounces.
9 7.83 Two ounces.
10 8.70 Two and one-fourth ounces.
11 ) Y7/ Two and one-half ounces.
12 10.44 Two and three-fourths ounces.

Table 1V.—Amount of Carbon Bisulfide to Use in Fumigating Hive
Bodies for the Waa-Worm. ;

Hive Bodies (10-Frame), Depth 914 Inches.

Number of Bodies Cubic Feet Contained Amount of Liquid Bisulphide
in the Tier. in Tier. Required.
2 2.90 Two-thirds ounce.
S 4.35 One ounce.
4 5.80 One and one-third ounces.
5 7125 One and two-thirds ounces.
6 8.70 Two ounces.
7 10.15 Two and one-third ounces.
8 11.60 Two and two-thirds ounces.

For 8-frame supers and hive-bodies use 80 per cent as much bisulfide
as is given above for the corresponding number of supers or bodies.

Example: We will suppose that the beekeeper has six 10-frame shallow
extracting supers containing comhbs which he wishes to fumigate. All
are tiered up as previously directed and an empty super is placed on top.
This makes seven supers in all. Reference to the above table shows that
this tier of seven supers contains 6.09 cubic feet of space and that for
the destruction of all of the wax-worms in it, one and one-half ounces
of the liquid bisulfide are required.




A STATISTICAL STUDY OF TEXAS BEEKEEPING.
By Wrirnnian HARPER DEAN.

Recognizing the importance of the role played by beekeeping in the
development of Texas’ natural resources, and the growth of this industry
during recent years, the State Entomological Department has undertaken
to gather such statistics as would give a clear insight to the present status
of apiculture in the State.

In studying the figureg and summaries which follow on succeeding
pages, the reader should bear in mind the fact that while these figures
are authentic and accurate as far as they go, they do not represent the
etatus of the industry in its entirety.

They are incomplete. There is hardly a system of mail canvass for
statistics that is not faulty and that fails to get complete returns. The
personal equation is a factor to be reckoned with; there are many bhee-
keepers who do not consider their operations of sufficient scope to war-
rant their making out a reporf; many forget to send them; many are
lost in the mails.

However, the fact remains that with detailed reports from upwards of
3000 active beekeepers situated in every part of the State, figures are
sufficient for deducting some valuable conclusions and establishing im-
portant facts.

In the beginning. this department built up a list of 5788 presumably
active beekeepers. To each of these was sent a letter asking for a detailed
report of the status of his business for the year 1911. Report blanks and
return stamped envelopes were included with these requests for infor-
mation. In an effort to curtail the number of delinquent correspondents
in this canvass, follow-up letters were mailed to all those who had failed
to respond to the initial request for reports. These letters brought in
a great many reports. Finally post cards were mailed to all who still
had not responded, and after the returns from this final effort were all
in, the remaining names not heard from were eliminated from the “active
list.” The result, as stated above, was that the original 5788 names were
reduced to 2733, the figures from whose reports for the year 1911 con-
stitute the basis for this digest.

TABLE T.—NUMBER AND VALUE OF COLONIES REPORTED, BY COUNTIES.

The following tabulation of hives and their value by counties is hased
upon actual reports received, the valuation of $5 apiece for colonies in
movable frame hives and $1 apiece for colonies in bhox hives, or “gums,”
being placed by this Department. Such valuations, especially in the
case of colonies in movable frame hives, are low—conservative, to say the
least, in view of the fact that in recent years full colonies in movable
frame hives have bhrought in Texas from $7.50 to even as high as $10
apiece.
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No. Box No. Frame Total Total
County. Hives. Value. Hives. Value. Hives. Value.
Anderson 483  48.00 61$ 305.00 109($ 353.00
Atascosa 76 76.00 3,430, 17,150.00 3,506| 17,226.
Austin 19 19.00 492 2,460.00 511 2,479.
Bandera 4 4.00 68 340 .00 72 344 .
Bastrop 73 73.00 190 950.00 263 1,023.
By O A i e M e 4 2OMO00)| e 0
Heglte 0. 125 125.00 4,962 24,810.00 5,087| 24,935
Bell. 117 117 .00 1,169 5,545 .00 1,268 5,662
Bexar 42 42.00 3,872| 19,360.00 3,914 19,402
Blanco 22 22.00 13 655.00 153 677
Bosque 94 94 .00 588 2,940 .00 682 3,034
Brewster 41 41.00 21 105.00 62 46
Bowie 3 00 54 273.00 57 276
Brazoria 26 26.00 1,300 6,500 .00 1,326 6,526
Brazos. . 39 39.00 729 3,645 .00 3,684
Brooks sl areiEh il su et i S e \ 308| . 1,540.00 308 1,540
Brown 12 12.00 260 1,300.00 272 15312,
Burleson 18 18.00 453 2,265.00 471 12830
Burnet <o oroiie g 125 125.00, 160 800 .00 285 925.
Caldwells. 20 il 110 110.00| 423 2R15H00 533 2 DR
Callahan. 0. sy 105 105.00| 205| - 1,025.00 310 1.135%
Cameron. .. Lo 9 9.00, 665 3,325.00 674 ,334
Eamp e D ith i S et S AS 285 1,425.00 285 1,425
CasREE Dt Cn b 23 23.00| 26 30.00 49
Cherokee a0 0 44 44.00 61 305 .00 105 349
OReIST et e 9 9 OO‘ 9 45 .00 18 54
Golemdn o =G 90 90.00| 23l 1,185.00 363 1975
Calliniew o i - 9 9.00| 141 705 .00 150 0
Golofadorl on o oeube ol 18 18.00 75 375.00 93 393
Comalzme. s snn i 53.00 646 3,230.00 699 3,283.
@omangche SRS SR EnawE 52 52.00| 148 740.00 300 792
Cloncho R Sk s Gl ot 51 51.00| 466 2,330.00 517 2,381
Coolke. it nrl fina 2 2.00| 118 590 00 120
Eoryellips s oy 86 86.00, 688 2,440.00 774 3,526
EroCKettrE s s 7 OOi 56 280.00 63
allaedetos ity b 38 38.00 376 1,880.00 414 1918
Y15 G e 13 13.00 379 1,895.00 392 1,908
Dentont o e e D S 22 110.00 22 110
PeWitto a6 1 1.00 42 210.00 43 211
Pinites Sinsdateaiie el i | 693  3,465.00 693 3,465
Eastland . o - 0 7 7.00 40 200 .00 47
Bdwards o SRl i e 151 755 .00 151 755
Billissent e ey alns 49 49.00 874 4,370.00 923 4,419
BlERagoifs =i Lo 5 00 880 4,400.00 885 4,405
Hrath (ot s = 70 70.00 42 210.00 112 280
Rallgs e b, Sanalon 26 26.00 533 2,665.00 559 2,691
Kannint ot v e 2 2.00 330 1,650.00 332 15,652
Eavette it iy 84 84.00 405 2,025.00 489 2,109
EishenSital oo el 5 00 13 65.00 18 70
ForfiRend o/ Oy oAl st e b e el 52 260 .00 52 260
Franklin. . . 3.00 39 195.00 42 8
Freestone 93 93.00 346 1,730.00 439 1823
Frio. .., 67 67.00 2,947 14,735.00 3,014 14,802
Galvestony et aa sl et il g 1 80.00 16
Gillespie. 12 120 29 145.00 41 174
Goliad. . 92 2,050 9,882
472 ,088
139 695
19 1
. 2255 656 2,460.
Guadaluper it ety 69 69.00 330 1,650.00 399 HS7198
Hamiltonso. . losho 31 31.00 163 810.00 194 841.
Harnsierepe sl i 2 2.00 15 75.00 7 77 .00
dHarrison . <o o et ot e el B 60 300 .00 60 300.
T2 h e S SRS SR 47 47 .00 406 2,030.00 453 2,077
Henderson.... . 0. 0 72 72.00 430.00 158 502
Hidalgo oo it v i 1.00 2,769| 13,845.00 2,770/ 713,846
HT1ERERT VAL S 0 KAy o 120 120.00 4,200.00 3
Elguston i Fod Sabd i 122 122.00 36 180.00 187 302
URE Ll et 4.00 510 2,550.00 514 2,554
Hutehinao e o iriin s e, il e s il 5.00
Johnsonisa s i e R | s 3 15.00 3 15
JASDErE s e R CL R 5 (00| et i EfBs e f5)
Jefterbon, \o il 1 1.00 53 159 .00 54 160
JimEWellsfere i batae v i s e i o 353 1,765.00 353 1,765
Kathedics s i 16 16.00 932 4,660.00 948 4,676
Kouffan o oont o 47 47.00 278 1,390.0 325 1,437
enaalls [ On e 70 70.00 113 565.00 183 635
Repplope b ool De ity 54 54.00 44 220.00 98 274
Iamble L n e e 43 43.00 269 1,345 00‘ 312 1,388
inneyi o it 3 3.00 897 4,485 .00! 900 4,487
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No. Box No. Frame Total Total
County. Hives. Value. Hives. Value. Hives. Value.
IZamar o S 10$ 10.00($ 683l$ 3,415.00($ 693|$
Lampasas 20 20.00 623 3,115.00 643
La Salle. il 1.00 79 395.00 80
Lavaca 34.00 244 1,220.00 278
Lee.. 22 22.00 95 475.00 107
Liberty . . o e S e e L B, 895 4,475.00 895
Limestone. ........ 07| B0 78500/ 299 1,495.00 396
Ihivel@akrat st anis. e 57 57.00 1,842 9,210.00 1,899
TElan o sRvNirgRl Funieiert o 59, 55.00 1,629 8,145.00 1,684
TEubboclaiinnas MM e g Sl Toin R 12 00 12
IViadiSontratma i 24 24 .00 7 35.00 £l
I ETET0) 1y PR e 67 67 .00 141 705 .00 208
Viatagonaast aeisiedomn dr | SR dore ik e o 2 10.00 D
McOhillochip e failhopn il s iy SRt ity 186 930.00 186
IVIcIEenantes e 50 50.00 742 3,710.00 792
McMullenis gt o o 17 17.00 373 1,865.00 390
WMedimasan i et s i 1 61 61.00 2863413517000 2,695
Ve narditsavesEr bt e 9.00 967 4,835.00 6
IVITlamyes iyl isieiee . 66 66.00 634 3,170.00 700
VIS i i, e 10 10.00 146 730.00 156
Mitchellseasstaoarbr il il et ol e il e & 3 53 265 .00 53
IVIoT{Zo T ey R IR 25 25.00 7 35.00 32
IVIOTTISH T el et 1 1.00 25 125.00 26
Nacogdoches.......... 12 12.00 1 5.00 13
QVATEO AR i i 62 62.00 759 3,795.00 821
INOlanE: ooyt a5 12 12.00 153 765 .00 165
INUecesitis s aris s, 11 11.00 552 2,760 .00 563
Orange sy el 9 9.00 46 230.00 5D
Palo Pmto ............ 6 6.00 83 415.00 89
Panolateitenaintnton s 16 16.00 69 345.00 85
Patker: S ite eave Selie g 19 19.00 113 565.00 132
R eCOSIr gt S U 5 2 20 ()| R0 Al e e 2
Bollohnd e S o i 105 105.00 399 1,995.00 504
Rain st v u o 3 3.00 33 165.00 36
RedfRiver s st i iivn s 1 1.00 187 935 .00 188
IReevestssticimlalu s el S AL Ei R 32 160 .00 32
Refugia ner v Seo 5 6 6.00 59 295 .00 65
Robertsonts s iy 42 42 .00 444 2,220.00 486
Rockwalldimiag, s 12 12.00 116 580.00 128
Runne] SHEe e s i 11 11.00 62 310.00 73
RSk cot Aok 16 16.00 122 610.00 138
Sabine Sz ek s o 26 26.00 159 795 .00 185
Santiacinto s 25 25.00 677 3,385.00 702
SanyAnZUSTIN et s sl s i 6 36.00 6
SANNE AT CIoRIE R S 2 2.00 251251E81056251200 2127,
SaniSabar i eatan ket 28 28.00 345 1,725.00 '373
Schleicher imaiiite 13 13.00 82 410.00 95
Shackelford: s it 13 13.00 43 215.00 56
el byt e e S 12 12.00 7 35.00 19
STTER sl il i 36 36.00 59 295.00 95
Stephense L uer e o 32 32.00 117 585 .00 149
AR pran e R R et 5. 5.00 ) 395.00 84
TRay]Orthe S e S 2 48 48.00 363 1,815.C0 411
Throckmorton B Mooy s (X S B et 76 380.00 76
0 B L S e el PN B e 4 20.00
ilomu¥Greens o B SE 9 9.00 89 445 .00 98
Al g | R A Ve 24 24.00 585 2,925.00 609
A i e SRR R 8 8.00 85 425 .00 93
SByler sk SR o 40 40.00 46, 230.00 86
UpShupMeR e R aesas e 4 (0]0) I S E b e e £
Uivalderissicissiie v o 5 5.00 10,160/ 50,800.00{ 10,165
VallVerde: s im0 18 18.00 379 1,895.00 397
Van Zandt. . 4 80 SOR00 SR A 8 e 80
VACEOTI ani e G PRIERE s | M AR TR [ 187 935.00 187
Walker 19 19.00 69 345.00 88
Waller 2 2.00 45 225.00 47
Ward 10 10.00 247 1,235.00 257
Washingto 57 57.00 123 615.00 180
W hanton s 9 9.00 312 1,560.00 321
\WalliaTSonfRtssR s 118 118.00 1,762 8,810.00 1,880 ;
WilSonFeest e e iinis 40 40.00 4,306| 21,530.00 4,346| 21,570.00
AA KA SRR 15 15.00 15 75.00 30 90.00
W00t e B £yl 2 12.00 89 445 .00 101 457 .00
fY 0 alcumHar e L e e S e ST 2 10.00 2 10.00
YIOUNGEE S RE SN EN 5 5.00 4 20 .00 Y 25 .0V
Zavalag s So S i L e e et SR g 3,750| 18,750.00 3,750| 18,750.00
ilotalsiiiliomismne - 5,275($5,275 .00, 85,495/$428, 849 .OOi 90,770({$434,124 .00
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TABLE II-—HONEY PRODUCTION BY COUNTIES, SEASON OF 1911.

In the following tabulation of the production of section, extracted and
“chunk” (bulk comb) honey, it must still be borne in mind that these
figures represent only such productions as were reported to this Depart-
ment. They do not represent the total amounts of honeys actually har-

vested in the counties listed.

Pounds Pounds Pounds
County. Section | Extracted |Bulk Comb Total

Honey. Honey. Honey. Production.
W R
AT d erso i ShEg el e b S R 475 100 1,070 1,645
IARTRR A et - S R S L TS 225 24,167 535 24,927
AT aSCOS A T umitr o o T i e BT 400 22,620 127,340 150,360
SY N1 (oL o T i s AR SR A A e B e L e IR L L foet R T il 600 600
3 (e o St SR SRR BT AN r e T SR 96 34,998 93,666 128,760
1 (L A e B IR el e e e i R 406 24,574 28,221 53,201
TS Y5 Y e Aty Gt i R BTNl 3 LA R o A 1,695 54,357 92,568 148,620

B AT O R e e D A S e 25 1,200 520 ,43
TE ORRIEn 56 66 00 66 60080065660 6860066 0508004 258 7,923 4,643 12,824
BoWwie i mages Jus . iR ey S 6 30 620 656
BrazOT1aN v . e e il e R S G e 14,650 680 15,330
BT AZ08 s o, s S g S 80 14,445 17,055 31,580
Brewsten i st aid el s eiBen S e e e S N g S PGt ,000 ,000
EED R, e R P e e ST 144 908 877 1,929
L) s e e v R e R T et | RS B R 3,890 500 4,390
BUTIESON: & = et M e e e el e 1,000 30,040 31,040
B LTI Cr TS AT Ly o s Cympl SR SRR 215 50 1,950 ,84 ,840
Galdwellse: o feaitro vl de 2 T nd Rl S L] 410 9,475 11,408 21,293
Gallahanrs i v e st iR g e 525 1,998 1,200 23
CATNETON: i M sz sk R LRy i B 140 1,390 23,320 3,351 28,061
Cassiakir. S oo et e L e e e o | B T S 22 22
Eherokeels wir i Gt e IS i an ol 400 775 770 1,945
Raker s, Wi U e e s et IR o e e G S S s R 250 250
COlEM AN ke ratr ot b it Sr S i 60 1,897 2,940 4,897
TEC T e R T S IR e e (I R, 315 690 1,537 2,542
(G0 (01200 DY ARET Lo s R I e i Dt it Sl e e S 0 o 18525 280 1,805
ol s it ot g i Sl S T 24 8,577 19,840 28,441
Comanche s s Dl e s o e s s 180 240 ,974 2,394
G ONCROLT: Sepom s eI e 5 el D 155335 785 2,585 4,705
o) D R s e R A IR ol o P i o 720 720
Eonvellbiv i Sl aplnen s el n s Rl T e i 685 4,100 4,785
Erocketter el it e fo i e el 500 R Es e 100 600
D allashes. st plpe el o S 772 100 260 119,
DY eltar T i sade i i 245 17,116 1,520 18,881
Denton. . .. o 57,6 |tk e 576
DeWitt. . 1,088 182 1,270
Dimmit. . 1,700 7,975 9,675
Eastland. 150 150 300
B dwardf.a 5 B o s R e S e 3,710 920 4,630
Ellis. 4,376 20,828 25,935
El Pas 5,822 10,995 70,040 86,857

Erath SO hp o 470 52
RallsERE 1. Sinkee o e i r R e 3,060 5,930 7,520 16,510
FEATTINY = e SR TN e e 2 e i e e 1,761 1,464 2,279 ,504
ayvette st i b visi sy s (s L s 510 5,366 1,690 7,566
S eI ey S s e tarbie s e e A 10 R e e D o g T 200 200
BOntIBeNd A st ol B e N ph 60 500 300 860
R Ean Lk v o e s D R e 300 310 610
EEEESTONe v Sait e S0 bacdt e S it R e S 4,450 2,280 6,730
T ORI S te  ent e  S IS 500 20,870 62,434 83,804
GAlVeston - aeis ot ol dule f B i el S e n e R 200 20 220
(Gillespies:. AR DRSNS e e et QI 500 230 730
Cralradil o> EaButet Wi = el Vb i et et 500 4,860 74,702 80,062
GONZales kY PR S S R L ety iy SR e 372 3,410 8,396 12,178
N e i £ I B e e B R 00 i i LR Do A b s b B L 0 SIS 1l
O T 1 i pe i 5 A PR ey i Ty S Pl i o S (i P o R S e g e 250 250
Gymes v CRR L S Cn e it s S T 350 4,960 3,702 9,012
Guadalupe s e i Er ST v o A N Al e B S 500 255308 25,803
15 Eri1 s 000 bpetioh o TRl S el SRR e T 463 1,360 550 5373
GV T B e B Ot T 6 G I P A 0 b B S s 375 [P R 25 00
o T L0y Yy R R R s s B AR B e e o I P e 1 260 260
E Ay SRR s s oy G R P s T e 40 7,325 8,880 16,245

ETCNAETSONY; /7 rereniu doh vt Bur gtk e S M iR e S SO S Rt SN 150 1,475 ,62
FHARIE0 3 e e o i s e 180 17,200 45,050 62,430
IS e s P f i o e T e o 3,572 19,470 ,090 30,132
EIGOT S H o SN B TS o e i Tel e e o 250 [ttt 580 830
S N DA e B D ey Oy I A B ARG 1 B G0 HD0 | e 2,000 2,550
01; LR D R A SR s S R e S 809 6,400 6,431 13,641
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Pounds Pounds Pounds
County. Section | Extracted Bulk Comb Total

Honey. Honey. Honey. Production.
Jackson 30 30
Jasper. . . 60 60
Jefferson. 248 200 705 18253
Jim Wells 24 9,386 4,560 13,970
Johnson. . ) G 010N e o p 680 153770
Karnes. : 43 9,585 11,351 20,979
Kaufma B o i 1,576 210 55099 6,885
e d ] e e T 20 943 1,710 25673
g Y G L o B e s o e e e i e s o 150
LEETHY S B i o b e o e S e 5 5 5 10 S s 50 310 1,600 1,960
Kbl ersilis bl e Syl e b i e e 355 2,400 4,450 ,205
I ey e o g e 7,740 4,200 11,940
Il ares s e Bl R oIS i 3,260 14,494 2,475 20,229
IEampasasE ot il Sl e L D) 28| 3,000 2,495 DEATD,
L R o L e e & o b oy ] M A e s 908 180 1,088
Eavacala s e O e AT e L 175 4,712 19195 6,002
e e o e L e 160 2,616 396 35172
TEETaT0 8 0 5 7 i N My o i e I S 3,694 1,500 6,680 11,874
ILASEET ) 6 60 o g 6000 6000 008 66008 100 5950 0.5 Ao 3,376 1,200 2,644 7,230
Tiimedtionel s NNl v e e 280 6,295 3,361 9,936
ILE (R e e e e e e o e s P s 14,620 43,015 57,635
0 e e R Rl 4 1,424 9,250 ,58 15,259
B hock b i ke R A e 1,600 00 e , 300
VT d1SE N A Sl R R e S O S R S e 250 575 825
Do e il Sf il o e 300 2,200 2,500
W iU 0057 B o 16 ir G bR et 5 A 5 e | i i i o] et o £ Ty 2,622 2,622
Melentian 0 sy il g et e Ly 413 155057 11,090 26,560
IV T L T e N N e oo e 1,692 ,630 ,322
NMedinartio G Nandis L nn s e 989 22,705 56,495 80,189
IV (ETEIR Ly 1 it o 5 6 ol i D s D B o R e o o 500 3,550 15,475 19,525
VI e e S e P R e s e o e ST 11,675 7,374 19,049
VLTS ool s Seea e e 400 950 1,665 ,015
IVIHEC el e N S e s Wit i b S 600 700 1,300
Mon t2om eny e ri e CIE O OR I x 85 225 310
IVIOTTISTR TS, frviol el R T il R e i G610 e ] P i 50
NACOZA0CHEs AN R vt Fe W B P i el Tl s ol ey 60 60
INAVATLOR RS R e R e P e e e 1L 70) 12,290 15,600

INolan’ P i st S S S e 455 ,94
INTECesiTniai n il E i ta b T i 00 e e 18,422 25,832
Oranges i WaliE e st il S el 318 828
Palo Pinto 375 425
Panolat ¥ ehsuiial St sr o DiTaNS Clty 385 600
Barker e aeuT IR s LR e S S 615 1,315
B ECOSE A i B e e S 115 115
BRolkAt i e S S r meiet e et S8 D SR AL 25272 6,659
Rainsgiedtais b il 375 575
Red River. . 25155 2,355
Reeves. .. 120 120
Refugio. . 600 960
Robertson 1,765 2,565
Rockwall 274 986
Runnels 570 650
Rusk 960 3,111
Sabine 580 580
San Augustine 300 338
San Jacinto.. . . 81,1155 35595
S ETPEATIICI0 M 4 GrE e an i e S R e i 61,127 70,676
SATISAD AUt Sh e s S SE SIS AL SR i ,810 5,595
SChicicheraMiiEmeatt et (it S 1,860 3,360
SHaCKeElfoTarA i SRt il A SR el s s 190 90
SHellitiii aeiatc o net@ L L e, 150 150
STheiome deftd ol e L U e 1,015 1,125
StephenstrriSia s e, Ca s e e 685 763
LA TT AT R s s s SR 0 e A 1,425 1,425
fRaylomaiinae i e S e R e 1,309 8,294
Throckmorton 900 900
FROMUGT N npee: it bt S Al S i R 1,025 1,645
D RIS oo o GO o S S ot i P o 497 22,751
YT T8 s s e e L L s e S 255 125
1 D S e st o e o S TR S SOy 710 1,070
D STy el i e S ) b 2 20 20
UNalde Vs At v o e e e s A sl ) 153,007 218,745
VialkVierde s te i i am o B L el S e 980 7,655
NANZand be tnen SR S R R e 500 1,500
NVICLOT arin AN 50 e e S L R el S 900 1,710
Walker Vesibae Ll D T e St s e 150! 200
EWValler by s oiites (o PRSI TRt s 220 2,220
Warde S Sl et e s 1,300 4,530
IWiashingLonielt e et L B S R s e e 59 1.625 4,335

WA on s R e S e 265 450 4,425 5,14
Willismzon.oioa. kI raiia iy s, 781 72,194 29,570 102,545
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Pounds, Pounds, Pounds,
County. Section | Extracted (Bulk Comb Total
Honey. Honey. Honey. Production.
IWAISon s et e e e AR sk A 100 21,709 92,248 114,057
D111V 2 Rt SR D SRS B e ] R R R A b i 80 U
Zavalaiyss it Sbl s bl S s RO 24 28,395 88,310 116,705
073 10 DR SR B IR0 AR A T8 e 75,790 823,311| 1,510,244 2,399,345

TABLE III.—AVERAGE PRICE RECEIVED FOR SECTION, EXTRACTED AND
BULK COMB HONEY, SEASON OF 1911.

The following figures are averages taken from all reported sales of
honey in the various counties of the State during the season of 1911.
It is a noteworthy fact that these figures vary greatly. Of course the
sale of a car of extracted or bulk comb honey, for instance, would furnish
figures lower than those from the sale of a few pounds of either honey.
Yet, when in one case we find that the average price received for bulk
comb honey in Bexar county was 94 cents, and this figure obtained from
averaging sales of small lots as well as large lots, then, on the other hand,
we find that the average price received for the same class of honey in
Taylor county, for example, was 141 cents, the matter is entitled to
consideration. This same variation occurs in the reported sales of wax,
which is generally conceded a standard commodity and its price little
affected by local conditions.

Average Price of. | Average Price of | Average Price of
Section Honey Extracted Honey (Bulk Comb Honey
County. By Sales. By Sales. By Sales
(Cents per 1b.) (Cents per 1b.) (Cents per 1b.)
7 ¥
A A ErSONY. | IRk MIERTF SR 2t syt 13 10 12
EAtASCOS Ak L R e s ol E B 0 SN s 12 8 1-5 103
ATIS NN A (R 143 71-5 8%
Banderal: - cratiepuiiy AR e o A 11%
IBASTIOD ik v e s oRR A RS 9 8 10 1-5
LR AL B R 10 8% 103
BEllEr e o Ll s el 14 10 2-5 10 7-10
B EX QT e oy, - T eI o 123 8% 103
BIaNCO RS SR e LR L S 10 94
B OSque s = Ay e e 14 9 1-10 121
BEazor1aly - oireastlis s Sadngiaos o hda ke, . 715 14
IBLAZOS 7 e It e e o e o S0 e 8% 10 1-7
Brewster: 1 e tuani et i e e e 13
BTO0KSE o r ried R o e R L Cia 8% 8%
Brown S dtseaie, P siw T SiC - i 104 10 1-5
Burleson . 8 102
Buniie AN 4 13 9 10 5-7
Caldwell 103 8% 8 6-7
Callahan 15 10 12 1-5
(Cram eron okt ol S eibehi: Fopes AH 14 10% 113
@henokee! il Wit a it it 11653 114 10
(@olemani EEmaiEatdles e le gt 10 12 13 1-5
@ollan M R BERA SO s e 18 11% 143
@oloradois HiEE s EE R () 93
Gommaler A e R L 83 10 5-7
Gomanche & EiNETeh IS IR 15 13 13%
ONCROM S S SN R PR e AR 14 1-5 10 121
Glookesri e e R o Stk 13
(EonyellIe o seN R R s o 121 9% 103
@rockettisa i sl e R 20 A S
Dall 14} 123 16
15 11 13 2-7
e 12 N
e 7% 11
B 83 113
e vl 15
o 8% 10
203 12 ¢ 13
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Average Price of | Average Price of | Average Price of
Section Honey Extracted Honey |Bulk Cumb Honey
County. By Sales. By Sales. By Sales.
(Cents per 1b.) (Cents per 1b.) (Cents per 1b.)

EIIP asome e i citieds iuil 103 73 11
Erathid saampies sl i bedein i - 15 i 13
RIS e e 121 93 11
Fanmisel e TG g 16 3-5 o. 12 143
Haye tte nlsssiicr st aIEs L o 11 8 9
FortiBendr b0 n e SR 5 10 10
Branhling sl S o Sl Sk, 10 14
IEreeStonen i i Ml it A sEle e ek 92 10§
1D D e e e B 9 10%
Gillespier e il Feiidigv e ol SRt 10
Groliadisausin it o o bl s 13 8 5-6 10 8-11
Gofizales s S U g aU eV 123 8 4-7 9 1-5
(Gray 30N e Tl S s de A L 13
(GreggiRirpmtl nit i o ity oo 113
Groimyenis it & hep il e o 13 91 8%
Guadalupentine s o e e o i 12 81 9 3-5
1L it sl SRR i e 15 13 13
15 WA o1 St e R A R e 15 o o
IFIarEisoniEsENst CIaty L et Ao i st 19 e s
|5 NSRRI, o S (e 10 9 3-5
Henderson. . ... 11 1-5
Hidalgo. . MR 81 103
156, 2T 153 102 12 3-5
Houston igs 13 11
Hunt. ] A 15 10 143
T asSDerFRNIESIEIR (it s s g 13
Jefferson. g AR A R ek 25 18 20
JATRRVWE ISR SRt e P 9 10%
JohnNSONEEABS Sein e S pie L f 141 e 14
TS ke S AR e A 81 10%
AN an s = Bh S i Bl SO o 1232 10 123
e ndallottolss b e i 8 9 3-5 9 5-7
RIS LT 3 M R sl A o e D 8 102 11 1-5
BGBIE s e e B 9 9 1-10 94
FEINn ey ioe A il sl s e W2l e 8% 92
TFATH Ay s LR S P 15% 121 133
Bampasas; i s 15 8 10 6-7
TEagS alleadisniirle ao sl i bia e el Lt 10 13
Bavacaling e R i e 113 9 %
| Borost s sl S S S iR EE 13 82 93
[Eeons s haitb i At 8 S el - S 11 7% 10 8-9
Jmiberty o Sl be e B 143 23 133
Eimestone SN NaE s S R Lt 1Y s 102 e
Thve @al i Shn. o0 St 8 10 1-7
TELan ofs RS e D S M R P NS 10 8 9%
TEnbhockaes - Bl e Cafi e ot Tt SRS 13 10 s
MadiSonkys - i S ot e siet e 10 10
IVIaSoniE e et Bt e e s 10 9 10
IMc@Eullocht s easiintenis i iuGauin. /i s 113
IVicEennan s sie et s sav il 113 11 2-9 12 1-9
McMullenitaer st e Loy W 8 10
Med inai ok L e aiiod R iiie B esingg 81 8% 103
Menand b e G ais e 12 10 4-5 103
NIl aehet it el i BUEe A ol ol ol o it 103
NSRS s et e e 122 10 11 1-5
Mitchellyi i s o id B by s 10 14
Montgomery. . ... ... S LTS Fha 03 93
IMOTTIS I R o g S i 13 Eeh i
INolanBd e h R d T hn T i L 10 6-7 12 4-5
INIEcesErAT Sl it Nl f aln 11 10 1-5 11 2-9
Orangelilive b mkili e i 20 Sa i
RaloSBint o - armlihaas i (el 700 13 T s 15
Panol atis Rt i Al e oy 13 10 12
Rarker: ek tenli sy b gl 2 15 5 143
(Peco sy b nls sty JiR RV S0 s 5
12y e e A PRI 133 101 10 5-6
RN St s et S i A Dol L 1
RediRiverai itiialinioa i oabns s 10 12
R oDbertsontsced it S b et e el 5 104
B ociewalllietar s sl St g e, 15 13 15
IRUNTClSEreNEaE S Gt ool e 13 13 12
TR O S ol e B R 13% 10 i
Sabiness: S rdo el R % ) A 10
San Augustine. 3 . S 10 10
San Jacinto. . . e 91
San Patricio. 91-9 10 3-5
San Saba. .. 7% 9%
Schleicher. . 8 10
Shackelford o i A 13
Shelbyis For miala M (i oy it e 10
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Average Price of | Average Price of | Average Price of
Section Honey Extracted Honey |Bulk Comb Honey
County. By Sales. By Sales. By Sales.
ents per lb. ents per lb. ents per lb.
(Cent: 1b.) (Cent: 1b.) (Cent 1b.)

SITEREREE R v By 0 P eer e 123 93
Stephens 15 141-5 141
Tarrant e i 13
Ravlor.cai 15 14 1-5 141
Throckmorton i s 123
Tom Green. . s 10 Ly
Travis. . . . . 164 10% 114
Trinity. . 145 10 13%
Tyler.... 13 13 113
lvaldeniepsrssas v 3 10 1-5
NaliVierde r i, = 5 s sl v & bt 11% 8% 10 2-5
VansZand b ReiEn i St o 13 e 10
IVIICOTIAN el R0 JEE S i e i et 19 12

alker et e R P 12 Vs 12
WValleriss 2 i v s S e e o 8 9

ardie e ndmar L S e 13 10 10%
S inetonteNeeSEEOS GRS S 143 10§ 10
fWharton utsse s i eteiee 15 9 12
WATIEENO D 5006 60 0000 0608 56560 10 4-7 8% 103
MWHISON SUEkT - i s S 8% 10 1-7 10 1-5
e din Bk ks 13 5 10
Y OUNE o At o o LSl e 20
Zaval @t i S S e 8% 10%

TABLE IV.—PRODUCTION OF WAX BY COUNTIES, AVERAGE SELLING PRICE
PER POUND AND TOTAL VALUE, BY SALES REPORTED, OF WAX
OUTPUT FOR SEASON OF 1911.

In discussing some of the points brought out by the data contained in
Table ITI, attention was called to the fact that there appeared a great
variation in the prices per pound received by beekeepers for their various
grades of honey. Even a casual examination of the data in the following
table will reveal the same variations for wax, and, as in the case of sales
of honey, seem to warrant an inquiry into the causes making such wide
differences possible with so staple a product as wax.

Pounds of Wax | Average Sellin, Total Value
County. Produced. Price per Pound. | By Sales.
(Cents.)

Anderson. i 831%‘) %g;‘; $ 3(1)% 5233
! e
207 221 46 54
28129 233 74 .52
650 ) 149 .50
1,583 7/ 427 .41
18 233 42 .30
2 5 2%
290 20% 59 .45
383 27% 105.33
77 38% %g gg

63 1 :
280 19% 53590
13 {Trine DR o Lol 2 Anm e e N B B 63 1/ 10.71
Caldwellbhi o il v et et e LIty 269 22 59.18
Callahan®: Mot eeRindi omariaia il i =i 5 S e
(G AT ELO T v g e Sru e e s el L 591 291 173 .36
WEherokeek s s it ey s e T AT BEEAR e R, 4 Gl DA bR 0
COTEIMATI &L S sl 5 i e R S BR 73 243 19.09
QIR S0l Ao il e T LA 53 25 13.25
Eomalfpaser. =it L ENas LN oy S 8 s Arilee 306 25% 78.03
Gomanche ! &3 aT QRS L as e SRl S ey 24 24% 5.88
OVl U AR M v e e 553 21 116.13
Iy allaBEvses:for & X o o R o S e N S 201 30 60.30
EDETEOTIR S 55 S Ar Rl R M e e 18 28 5.04
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Pounds of Wax

Average Sellin

d.

Total Value

County Produced. Price per Poun By Sales.
(Cents.)
AD WAL A A AR e G SA s (R 43 20 $ 8.60
1B e e S s R e Lt 192 27% 52.80
Bdwardssas i i st G D 225 25 56 .25
Elligai e e SR 749 28 209.72
BrathBSauice s e sl il s s 10 18 1.80
hallsERe et o ol e 230 25! 57 .50
Banniniaeds £ et bbmiive giinnl il e e 25 e AL
Hayettermlnnalics il vt b g en e fa b inie 203 24% 49.75
ForthBendr ilic ot cs Wl 50 25 12.50
Rreestone e v in S Ria B G s 261 223 58.74
EIT OV e e e e T N e et 1,276 25% 335.38
Gillespictes e Bu S bt S e 8 21 1.68.
Goliadaiereaian Sl ebt i s e e 815 26 213 .90
GonzalesE it iiaiees it e bl e e 174 244% 41.76-
(GLAYSON': et et m e e e 15 28 4.20
(Grimes i s 146 29% 43 .07
Guadalupe. 236 Fe e R e (e
Hamilton 50 243 12.25
Harrison. 10 SRR W uRE b
186 26% 49 .58
65 214 13.09
520 28 145 .60
241 241 14.09
56 264 14 .94
] ; s 114 30 34 .20
Jeffersonsiminie o oitae e iiia i s e 10 i e e | S
JImEWellsapssmit e e s e 2113 24 il 1)
JohnsomeRSt irwdaian Lope b ol i hons Fn 10 iy e Y [ SR N
FEann esi e aln s eans Bl L U e 523 273% 143 .83
Eanfnianteeis Uil ie i s et 73 24 17552
Rren'd al IReslisaliiivites: Sns sl b ek e 96 20 19.20
1S E Vit B e e a s o A s e G 58 19 11.02
Kamblepispn st megaiis o S el iyt S i e 89 o A R
TEamapitr e e o e e 698 213 151.83
IEampasas. shis - s st e S 137 25 34 .25
PaEsSaller sy s St -t S gt 21 28 5.88
Eayettestammtiriie ot St i s 129 25 34 .25
ILEE e R T S S e 66 22% 14 .85
Beonipadi i LSRNl gt oo o e 1 411 24 98 .64
TEibentye Py tnane sl ST Sl St it 195 253 49.73
IEimestonel it S Clilty s ni it e 207 255 52 .44
Bive Qakivdl i iens i ol le i e 689 25 173 .26
o) e S < B s B D e et i 290 243 715055
TEubbocles ettt R e 12 SRl e e e T
INIAdiSonts: s et ea bt e R L e 50 22 11.00»
0 T e e L 166 213 20 .75
McEullochy - Eretatieale ln gl g i 32 20 6.40>
MeEennanis: il il s s S e 332 26 86 .32
IVIcNInllentebasar i iaie G s i 125 293 36..67
Medinamss s BhE il deiE il e 15161 26 291 .86:
Menardiiigea it Saion ol Sl R R 850 27% 235.18.
IMalamnfss: s sl tio e i e 285 24 68.40"
VTS et Saam- i e s S 61 22 13 .42
Mitehell s bl B et et b & s e IS e 20 35 7.00
NMontgomenyr s Bdt S bn: S mia fan bt 18 243 4 .41
INacogdoches ittt i nr s i & ol AR e
INaVartort @ ceali il B e e S B 225 243 55 .50V
30 22 6.60:
544 22! 119.68:
20 30 6.00"
29 93 6.67"
20 28 5.60:
52 147 8.84.
50 GBI E G
42 25 10 .50+
40 28 11020
141 213 30.32
20 26 5.20
40 20 8.00
71 20 14 .20
56 19 10.64
141 25 35.25.
919 263 242 .02:
160 24 38.40
10 25 2 .50-
22 22% 4.95.
10 23 2.30:
: 10 28 2 .80~
Maylops s i art it T anl i i Sl 262 223 59.40/
oY (Green TEREEES R B e e R e 7 e R el
A i S A S R s R e e 258 25% 65.19
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Pounds of Wax | Average Selling Total Value
County. Produced. Price per Pound. By Sales.
(Cents.)
61 28 17.09
40 19 7.60
5,1%273 27% 1,410.20
30 20 6.00
30 30 9.00
18 18 224
32 25 8.00
; 320 27% 87 .47
Wiashingtonki aarm s iel- eyt i el Supit v 110 23% 25 .67
Wiarton ki el na il datl i 116 263 30.74
Williamsonh ¥ osi s ieai g s o S 1,051 22 231 .22
IWiTRo I o iRt St g I Sy 974 24% 238 .63
Wioad i L B b B e 40 20 8.00
Ziav gl el ra e e e L e 1,630 29 492 .70
TFotala st b e 36,105 $8,449 .62

TABLE V.—OPINIONS OF BEEKEEPERS AS TO THE MOST PROFITABLE SCALE
ON WHICH APICULTURE MAY BE PURSUED.

The following votes by beekeepers were cast in answer to two questions
in the report blanks sent out by this department:

“Is beekeeping in your section of the State profitable (a) as a side-
line; (b) as a profession, to the exclusion of other occupations?”

(a) As a Sideline. (b) As a Profession.
County Voting Voting Voting Voting
Yes. No. Yes. No.
7 2, 1l 5
58 3 40 10
14 7 4 4
3 e e 1
14 2 4 9
2 W 5 2
45 1 37 4
36 4 12 19
64 7 37 18
10 rd 3 6
43 5 12 19
3 1 1 2
£) A 3 4
BLaZOSKe e s e e i o R i e 20 1 4 9
IBrewster i i Tin o Rl i e R iist gy 2 e b 2
IBroolcsit i r et A e 7 2 4 5
Brownteedic s SRS U ek i seNeal an) s 12 1 1 10
Butleson S he it G O R R 6 1 3 3
VU DO Er s S R e R 11 2 4 6
Ealdwelly: e st seni Sl st 24 1 8 8
G allahant Ve o el S e e aiio i o it g e 15 2 5 13
LT o) e o e e e s e 15 2 i 13
(EASSIE e A e S e L el 4 1 Fo 3
Gherokee s i Alnirdispatian  Cimr GG e 3 2 il 7
\C18) [ e e M A R IR M P Ve 1 KA 1 4
@oleman v skl e i hier ot e e 20 3 3 16
(O 1i 20 Xt ghet At Ik AR e S e T © 14 1 3 9
Eolorad o s R b U R R 6 1 s 4
Eomn Al v SR S B s e R W 20 2 6 7
Gomanch ettt Deti it by e Eren el e iy 9 4 Hiis 10
SO O A R iR R e s 12 3 4 8
(CToe) N e i Ll Nt s A e ST 4 2 1 3
COLY el ot R R e e SRR e 19 4 7 14
Erocke iy ul i vr i My R ot Rl LT 2 He it 2
1D B a i W et o R e e 12 2 3 13
By elfal e ol R g e e e e B 20 it 6 11
D entont: el e ie ity o L Lot P e G 2 il e 3
B e Wittt et Ve sl sneliog o 4 3 kg 2
DTt je L bt da i R o ensry 5 o 3 3
Eastiand; sl aib e nin s b AR G 4 1 o (5)
Eidwardsy:ssi i it e e p e e S g 1 2 2 b
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(a) As a Sideline.

(b) As a Profession.

WIS o6 555
Mitchell
Montgomery .

N

SR

o - -

i

Voting Voting Voting Voting

Yes: No. Yes. No.

B N ey 32 o 12 10
EIRRasonAs St on Beah i o e R e 2 1 1 1
ST T e e ey L A S T e Gy 3 2, 2 2
L o B A S PR P e s C RV L 28 2 10 17
Ean DNt it e e 18 3 3 16
Raye i e N e S S e e T 17 6 2 17,
RIShe LAt R A ot e ey g o o L e e B 0 1 A5 ik 2
LNaye e | BV by b S B e e R B e O 3 e ; 1
Brankilin e s oo e o o R R A 4 1 il 4
Ereeston ey A e i ntos R vrity S i 20 - 3 13
T O vy e b e S e e P s 32 6 30 6
(alyeston iy e e Usre R son it 1 1 A A
Gillespier i B Bl i 3 < i 1
Goliadi sy 5 ; 14 3 10 )
Gonzales. 30 2 8 18
20 1 £ 1

4 8 1 11

2) s % 2

9 2 4 {5

.......... 1153 3 10 5

Hamilton. .. BB E Y DG BB T A A A 9 28 b5 7
LR BV e SR R R B A R0 R B 1 1 e 2
AT LIS On R e R L 2 1 &k 3
AYSELTE Pl O T B S S el B e 12 S 4 7
IETen d erSontr Ut e e b e S G Sl T 12 1 2 9
ET1d 2l gofset et dios b g i T e 8 ! 7 3
I s S P e S S A 31 5 8 22
Houston Rras te i ae hs st s i e o 7 % 3 4
15 DE TN Pt e R St A S R U S B R 19 ik 3 14
Hutchinson 1 e 2 5
J S DL R e e ¢ 1 %S 55 1
R T O 0L e i ek P 1 o s e e e P o 3 2 1 3
Jim Wells 9 1 5 2
J O N S OIS g e A e A T e 5 ohs 8.3 4
NS 3 B S o b na g o Db B Do B o B EROn e 1 S oo 4
Katnesins iy Srr LS s e B S D AR 117/ iy 12 2
A T T A e e A e 18 4 3 16
Kiendal s s T g R S SR 14 s 2 1l
I o B O B D A SR R I S A S SR 1 e e 1
T T S Gy B 0 A R A S e P e 4 1 S 3
T ) R R e S T Rl e 7 2 3 6
G0 1T s sraatons R e AT GRS O i sy 11 1 2 7
I EEV 110 DA b e A e S S S Y 21 2 4 13
M pasasteste s leoineily Sl st SR R S 12 1 53 7
THavS alle it e e N 4 & 53 1
B AV ACAN. e o b e N e el e SR R 18 1 3 11
Tee el ey el e e s e sl R 6 1 4 2
Joeon et sy e PR 18 A 7 8
T eEE ek e e S R T e 6 1 3 3
Eimeston ersees SRl s ior o S N e 18 4 4 11
Eavel@aky s e ey e B S e 18 2 12 1
1513 1103 et T S S G M L e T BB 37 ) 8 31
TEubbocki i itEao st i i e o g i 1 58 A 1
VI AISONEr s St e T A e e S e 2 o 1 il
IMIaSQRIF SR e e R R B 7/ L 4 3
NGO A s P S 3 1 b g
Ve @lloch e o o et s e D) ot 1 1
MeclLennan 1 2 8 9
MecMullen 1 4 1
Y X ) s e e B 3 53 22 15
Menard 1 8 5
1 8 8

i 1 5

1 3

3

1

2

1

3

Orange e e e s

Rain A sime it sl ib i S et ik |
R edbRiver i ik DR STy bl I S |
eeves iR B e e bl R |
Refugio R s s S e e s L s !

—

._.
IO Cos s

It DD
QO O LN OTO = QO NI IND NI Q0 = SO DN ST Q0 2O = s i

5 b
OO N

o)

; (L :
. ONO: CUA-
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(a) As a Sideline. (b) As a profession.

County. Voting ‘ Voting Voting Voting
Niess No. Yies: No.

RO T eSO e e s R
Roclcwall s sesiie s

—
—
M

—
[

N RNRNRON:

SantacintorEl s R e
San Patricio

5 5 —
c Ol =NNWNWWN N W

DD
INWWO ORI~ W W

SChIcIcher i e Sl ke S R S
Shackelford

Lt W

FlavioT e eeen s ol g e s e S R

—

L R -
—

A o 3
SV C S St

e %) 5

ST e S R T
VA L O A S A e

oor
O G i L 00 - S TR NI O N

7
o
00 1= = T NI

WVardi e A e S L s e e e
‘Washington
IWharton et Busie euehsl o By e e e
Williamson

—

o

Young
Zavala

N

T CHI O] CHIV O CIRY SN

=
o

10 o

NN N =N - -

b

Totals
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(S
(=}

225

B

~1
(=)
(318
©
e
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QUEEN BREEDING IN TEXAS,

This Department has secured a list of upwards of fifty active queen
breeders in the State whose output of queens for the season of 1911 was
approximately 9000. A nomanal value placed on these at $7000 is nomi-
nal in the strictest sense of the word. For, in cases when no value was
reported to us by the breeder, we have placed this at 75 cents apiece.
To any beekeeper, such a valuation immediately suggests the common
run of queens; such a figure would nof justly represent the value of
queens of the higher grades.

Tt appears that the rank and file of Texas queen breeders produce the
Ttalian. Yet there are breeders of the Carniolan, Banat and Cyprian.
The three-banded Ttalian seems to have the preference, then the Golden.

GENERAL SUMMARY.

From our reports, as well as from actual observations in the field, we
know that the past three or four years in Texas have heen unfavorable
to highly successful honey production in a number of localities.

The proportion of hox hives, or “gums,” to movable frame hives in
Texas is gratifyingly small.

The average production of honey, all grades, per colony in Texas for
the season 1911 as secured from. reports of 2733 beekeepers was 26
pounds, Were the productions from hox hives eliminated from this
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estimate, the average would be much higher, in spite of adverse seasonal
influences.

Bulk comb honey (“chunk honey™) is the chief production of the Texas
apiary. Follows extracted honey and sections, the latter form being com-
paratively scarce.
~ In the data expressing the views of Texas heekeepers as to whether
apiculture is profitable as a side line rather than as a profession, it is
interesting to note that the most extensive heekeepers maintain that the
industry is unprofitable unless conducted on a large scale, and that those
who claim the industry is profitable only as a side line are almost invari-
ably beekeepers who follow the calling on the corresponding scale.

In nearly every case it appears that the small beekeeper finds a good
market locally for his honey. The large beekeeper does not and is forced
to ship. Of course, such conditions are directly governed by the law of
supply and demand, the small town near a small apiary or apiaries con-
suming their output, while an excessive honey crop would find no
market there. Those who ship their honey find Fort Worth, Dallas,
Floresville and San Antorio to be excellent Texas markets, and it appears
that most of the shipments within the State reach these. Those shiphing
out of the State find a good and ready market in Oklahoma. But it is
again worth stopping to note that the greater bulk of Texas honeys never
get out of the State. Unquestionably Texas could consume yet a larger
quantity than is annually produced by her own apiaries.
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