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SAP PUMP
SUCKER FOR
EFFORTLESS
GATHERING

Pump and
engine

50 ft. 1 inch Dia.
Rubber

Hose

$183.00

GALVANIZED
STORAGE TANKS

175 Gallon capacity $54.00
210 Gallon capacity $61.00
Linch outlet (extra) $ 3.00




THE GRIMM PROFITMAKERS!

Time saver and profit maker. Brings out
maple flavor in candy. Stainless steel

construction,
Complete machine $250.00
Extra pig $ 55.00

‘'OLD STYLE' OPAQUE PLASTIC JUGS

FDA approved. Lock screw cap. Decorated
Pints 100/ carton $35.00 Quarts 48/ carton $20.64

G.H.GRIMM co.

RUTLAND , VERMONT
ALL PRICES FOBRUTLAND ACB02 775-5411 773-9519
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See, Maple Research at The
University of Vermont article in
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Sditorial

Last February, [ wrote an editorial
asking for contributions. | thought, at the
time, | explained the financial situation
of the Digest clear enough for everyone
to realize just what shape we were in. Ap-
parently I failed, at least to some extent.

At first the returns came back in
bunches,but they soon dwindled down to
a trickle. During the summer and fall, we
averaged about one a day and for the past
month a few more than that. This in-
dicates that most of our readers are will-
ing to contribute, but it is an easy thing
to neglect to do.

When I totaled the results at the end
of our fiscal year (Sept. lst), | was very
disappointed. Our mailing list last year
averaged about 6700 in the states, plus
about 400 copies that are distributed in
Canada, and some extra copies that are
sent to extension foresters, Council del-
egates, ete. From this circulation we re-
ceived only 1228 contributions for a total
of $2850.50. While this is more than we
ever received in one year before, it lacked
over $400.00 of paying the bills. A little
simple arithmetic tells me that less than
18% of our readers responded to our plea
for help and a look at the financial report
tells me I must be out of my mind to try
to keep the Digest going.

At the annual meeting of the National
Maple Syrup Council last October, the de-
legates unanimously  agreed that the
Digest should be continued. They favored
voluntary contributions rather than paid
subscriptions, at least for another year.
They increased the dues of seven of the
larger syrup producing states to build up
a reserve to help the Digest if necessary.
It might interest you to know that for all
the nine years the Digest has been publish-

ed, it has been entirely on it’s own. It
hasn’t cost the National Council one cent!

Well, that’s the situation, folks. As of
this writing, I haven’t been able to pay
the printing bill for the last
(December). Counting this one, I'm three
issues behind on my renumeration for
publisher, business

issue

acting as editor,
manager, accountant, bill collector, news-
boy, etc. Since I can’t look anywhere else
for help, I guess it’s up to you folks to
bail me out.

A self addressed envelope that re-
quires no postage is included in the
center fold. Please use it to either send a
contribution or ask to have your name re-
moved from our mailing list if you no
longer want the Digest.

If this editorial sounds like a broken
record, I’'m sorry. I don't like to ask for
money any more than you do and would
be very happy if this was the last time.It’s
just something that has to be done. I want
to thank you in advance for your co-
operation and hope you all have that
bumper crop you've been looking for the
past five years.

On the lighter side, a very interesting
letter was received from Putnam W.
Robbins, retired professor of forestry at
Michigan State University,in regard to the
use of the pellet. With his permission, we
are printing his letter immediately follow-
ing this editorial. In a recent phone con-
versation, Put made the remark that he
would like to hear from anyone who has
proof that any maple trees were Killed
from use of the pellet. Also, has anyone
ever drilled ten tapholes in small trees?
What were the results?

This might lead to some interesting ar-
ticles for future publications. With your
help, and God willing, the Digest will be
continued and we’ll bring you the latest
in every phase of the maple industry. g



PELLETS — — — — Letter to the Editor

Putnam W. Robbins
Box 409, Star Rt. 2
Florence, Wis. 54121

Mr. Lloyd H. Sipple, Ed.
National Maple Syrup Digest
Bainbridge, N. Y. 13733

Dear Lloyd:

[ wanted to attend the Pennsylvania meeting of the National Maple Syrup Council,
but before we knew the Council meeting dates, had made promises to be elsewhere.
Please give me the low down on what took place at the Lukan’s Farm Resort during the
annual meeting.

Needless to say, I have not been where I could assemble good sound data for a re-
buttal on Shigo and Laing’s U.S.D.A. Forest Service Research Paper NE-161 of 1970
(condensed version published in December 1970 issue of Maple Syrup Digest).

In the mean time, I shall endeavor to get copies of the cross-sections of tapholes
which I had photographed before I retired from Michigan State University. These cross
sections were from trees which had received the pills, and they were good sized trees,
tapped in the normal manner, not ten holes per tree on ten inch trees. [ can then pre-

In my talk to the Ontario Maple Syrup Producers Association last fall, I included a
few pages on the report of Shigo and Laing, and I quote, “Last year at the annual meet-
ing of the National Maple Syrup Council, we heard a report on the effects of paraform-
aldehyde pellets on the wood surrounding the tapholes, by A. L. Shigo and F. M. Laing.
Their research paper NE-161 in 1970 also reports their work.”

They tapped five trees on the Vermont Proctor Farm and five on the Mitchell Farm
near Jericho, Vt. Each tree received ten tapholes making a total of 100 tapholes on ten
trees, all in a diameter range of 10 to 18 inches! Did you ever know a producer who
put 100 holes in only ten trees? I certainly would have saved a lot of work if I had used
only 10 trees instead of 119. Shigo and Laing give no record of maple sap yields from
the trees they tapped, nor any record of the bacteria, mold or yeast found in the sap
which flowed from the trees tapped.

The trees they tapped ranged in diameter from 25 to 45 centimeters. This is approx-
imately 10 to 18 inches in our language. The photographes in the paper NE-161 are all
of small trees showing the damaged and undamaged wood. You producers seldom con-
centrate on such small trees and when you do, you place only one or two tapholes in
them. At Michigan State University, back in 1936-1940, long before we had even
developed the tap hole pellets, we killed ten inch sugar maple trees by drilling four tap-

6 holes per tree each season for four years! In this study of pellet damage, Shigo and



Laing put ten holes in each tree. They give no record of maple sap yields from the trees
tapped, nor any reference as to the amount of the paraformaldehyde pellet remaining
in the tapholes after sap flow had stopped.

All photographes in the paper show tapholes sloping toward the center of the tree
rather than sloping toward the outside to facilitate drainage.

In my studies at Michigan State University, we used 119 trees from 1953 to 1955
and added 50 more in 1956. At the end of the treatment with paraformaldehyde pel-
lets, six of the large trees were felled and cross sections were made at the tapholes and
in two inch intervals above the below the holes. No greater discoloration above or be-
low the holes was noted between the treated and the non-treated holes. | am sorry I do
not have the photographs here to show you these sections, but will try to obtain them
for the next issue.

Drs. Rudolph and Nyland, in 1969, studied the effects of paraformaldehyde pellets
on taphole healing and concluded “the pellets do not have harmful effects on taphole
healing.”

My best wishes to you for a good maple sap season in 1971.

Sincerely

Putnam W. Robbins

ATTENTION — — All young Vermont maple producers!
Announcing — —————— YOUTH MAPLE AWARDS

The Vermont Maple Sugarmakers Assoc. is sponsoring the
YOUTH MAPLE AWARD to encourage the participation of young
folks, both fellows and gals, in the production, processing and
marketing of maple products.

Five cash prizes totaling $150.00 to be given out at the 1972
Vermont Farm Show. Should be excellent opportunity for folks in
4H, FFA, and FHA.

HURRY! Get signed up before March 1st. For entry blanks
and contest rules contact: Mrs. Carolyn Perley, R. D. No. 1,
Richford, Vt. 05476 or Bill S. Clark, Wells, Vt. 05774

NOTE — VMSMA expects to have plastic syrup jugs available
soon with Association Lithograph. Price expected to be com-
parable to tin cans.

* Need epoxy lined 30 gal. syrup drums? Let us know at once.
We have some in stock - can get more.

*Bulk commercial syrup prices are UP this year so make more
syrup.

* Join your state and local maple association - it pays.
*Support the Maple Syrup Digest if you want it to keep
coming!!

VERMONT MAPLE SUGAR MAKERS ASSOCIATION, INC.




LAMB stanos ForR PROGRESS

TUBING Lamb Naturalflow Tubing was the first and most versatile
complete tubing system to be accepted by the maple in-
dustry. We want to improve it more, and to do this we are

1 still offering the modernization program last advertised in

the October, 1969, Digest.

If you write to me, send me samples of your old clear
tubing and obsolete fittings that you want to modernize, |
will send you directions how to ship, prepaid, and will re-
place tham with the latest materials for %2 price.What it will
cost you is half the price of new materials plus freight both
ways. PLEASE NOTE: Offer not available thru dealers;
only direct with us at Liverpool, N. Y.

PELLETS  The same high quality Flomor tap hole pellets that
were first on the market - - at the same price.

ELECTRIC TAPPER  The only really new power tapper since power
tappers were invented. Safe, reliable and  eco-
nomical to operate.

AND NOW

Something so new we haven’t even named it yet -
An ELECTRIC WARNING DEVISE to tell you
when an evaporator pan is running low!

No floats or mechanical parts to fail.

Can be placed anywhere in the sugarhouse.

Buzzer sounds and pilot light indicates which pan is low.

Will function on a change of only 1/8 inch in sap level.

Easily installed and economical.

Operates on 115 volts A. C.

Fully tested under actual operating conditions.

Please write for more information and price. Only a very
limited number will be produced this year.

R. M. LAMB Box 278 Liverpool, N.Y. 13088

Phone 315-457-1410

PETER STRANSKY, Box 1, Collingwood, Ontario, Canada
Lamb Tubing & Supplies - Lightning Evaporators

WILLIAM NICHOLSON, St. Emile de Montcalm, Quebec, Canada

Lamb Tubing & Supplies - Dealer in Bulk Syrup




Field Tests of the Reverse Osmosis
Unit for Concentrating Maple Sap

J. C. Underwood, J. C. Kissinger, and R. A, Bell
Eastern Utilization Research and Development Division

Agricultural Research Service

United States Department of Agriculture

Laboratory scale studies in 1966-67
(1) showed that the reverse osmosis (RO)
process could be used to concentrate
maple sap. These experiments demon-
started that (a) maple flavor precursors
do not pass through the membrane, (b)
up to 75% of the sap water can be effi-
ciently removed at an estimated energy
cost of about 1/20 of that for thermal
distillation, and (c) the removal of the re-
mainder of the water can be done by the
conventional heat process to produce typ-
ical maple flavor and color.

Based upon these observations and
data, a semi-plant size reverse osmosis
concentrator (EUROC, Fig. 1) was con-
structed for field tests (2). The main ob-
jectives of the field tests were to (a) de-
termine the effect of the reverse osmosis
on quality of sirup, (b) observe the per-
formance of the EUROC for long peri-
ods of continuous operation with maple
sap, and (c) determine the cleaning proce-
dures needed to maintain the membranes
in efficient operating condition for pro-
longed use.

In 1968 the first field tests were con-
ducted at the central plant of Lloyd
Sipple at Bainbridge, New York (3). Two
studies were run. The most important
fact to be determined was whether RO-
concentrated sap would yield a sirup with

600 East Mermaid Lane

Philadelphia, Pennsylvania 19118

full-bodied flavor and no off-flavors when
concentrated to standard density sirup by
conventional open pan evaporators. This
was done by running 500 gallons from a
uniformly mixed 4000 gallons of maple
sap through the EUROC at 600 psig at a
feed rate of 5 gal/min. The treated sap
was then boiled to sirup density in the
plant’s evaporator pans. This sirup had a
full-bodied flavor and could not be differ-
entiated from the sirup made from the re-
mainder of the 4000 gallons by the
plant’s conventional procedure. Then the
RO unit was operated for the rest of the
abnormally short season as part of the
plant’s processing procedure. Ten thou-
sand gallons of sap were treated by
EUROC at 5 gal./min. and 600 psig, re-
moving 50% of the water from the feed.
At no time was there evidence in the fin-
ished sirup of any deleterious effect due
to the reverse osmosis treatment. One of
the important factors that will determine
the economic feasibility of reverse osmo-

1

r LAMB TUBING SUPPLIES
Electric Tappers
Flomore Pellets

GORDON H. GOWEN

Tamarack Farm

L Alstead, N. H. 03602 835-6531 J
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Think of Cook’s
for all your
Maple Syrup

Supplies

OUR STOCKS ARE NOW
COMPLETE - ORDER EARLY!

WE STOCK

Leader-King Evaporators (wood
or oil fired)

Sap Buckets, Covers, SAP-SAKS

Red “Golden Maple' Syrup Cans
(4-sizes)

(Our stock on CANS is complete
all year.)

Tappers, Bits, Spouts, Filters

Rubber Candy Molds (asst. pat-
terns)

Storage and gathering tanks
Maple Cream Tubs - Syrup Bottles
Pellets, Tubing, etc.

COME TO COOK'S FOR ALL
SYRUP SUPPLIES

Write for Free '70 Catalog

H.W. Cook
Farm Service, Inc.

Serving the Maple Industry for
50 years.
Phone: 315-852-6161
DeRuyter, N.Y. 13052

sis for maple sap concentration is life of
the membranes, To protect the membran-
es in EUROC from deterioration by mi-
croorganisms normally present in the raw
sap, the feed line is equipped with in-line
ultraviolet water sterilizing units. This
treatment of the feed minimized the
build-up of bacteria, yeasts, or molds in
the various lines and pressure vessels of
the unit during extended use. Also, when
EUROC was shut down more than 24
hours, it was found necessary to drain the
sap from the unit, sanitize it with a hypo-
chlorite solution acidified to pH 4.5 with
acetic acid, and flush out the excess chlo-
rine with water sterilized by passing it
through the ultraviolet feed line purifier
(4). Otherwise, an excessive bacterial
build-up occurred in the pressure tubes
during shut-down.
Second Season, 1969

For the 1969 season, the EUROC was
taken to Mountain Meadow Farm, Schells-
burg, Pennsylvania to the central plant of
B. F. Walters. One change was made in
the unit for this, the second year of field
tests. Late in 1968 a new membrane
module became available. This module is
three feet long compared to the one foot
length of the older ones. The new type,
also, was improved in construction to give
increased flux and longer life. For the
1969 tests two of the eight pressure tubes
of EUROC were filled with the 3-foot
modules. The unit was again test run by
EURDD personnel and then operated by
plant personnel for the season with week-
ly check visits. The unit was operated at a
speed rate of 6 gal/min. at 550 pounds ap-
plied pressure. With the new modules
these conditions removed 50% of the
water from the feed. During a 4-week pe-
riod over 50,000 gallons of sap passed
through the unit. The first two weeks of
the active season the unit worked well.



Then the amount of water being removed
began to decrease (flux dropped). The fall
in flux continued until only 33% of the
feed water was being removed. The selec-
tivity of the membranes remained un-
changed as indicated by conductivity and
sugar values of the permeate. A pressure
tube was opened and the cause of the
flux decline was very evident. Slime was
depositing on and in the modules. Clean-
ing by flushing with water and enzymic
detergents produced only a temporary
small improvement.

The unit was brought to the labora-
tory at the end of the season and studies
made to find a method of preventing
and/or removing the slime buildup.

It was observed that the new 3-foot
modules were much freer of slime than
the old 1-foot ones. As the flux of the 3-
foot modules had been determined to be
50% greater than the shorter ones, the
flow rate of the feed through the pressure
tubes with the longer module had to be
greater than with the shorter modules.
Increased flow rate might eliminate slime
deposition.

The slime seemed to come from the
sap; it was not being produced in the pres-
sure tubes, The bacteria counts of the
concentrate discharge did not indicate
high microorganism activity around the
membranes. Trouble did begin when the
sap temperature would rise due to warm
weather. This indicated a possible in-
crease in polysaccharide production by
adventitious microorganisms contaminat-
ing the sap. The flux of the modules re-
turned to normal after several periods of
inactivity and water flushing of the unit.
Various enzymatic treatments did little
good.

Work for the 1970 season indicated
by these findings was to study the effect
of increased feed flow rate on the slime

FOR THE
DIGEST

deposition and find the source of the
slime.

Third Season, 1970

The EUROC was operated again dur-
ing the 1970 maple season at B. F.
Walters’ Mountain Meadow Farm, Schells-
burg, Pennsylvania. The unit was run at
this plant for a second consecutive year
because Mr. Walters, being very much in-
terested in the reverse osmosis process,
generously furnished a number of the
new 3-foot membrane modules for the
unit. With the 3-foot modules it was pos-
sible to arrange the pressure tubes in a
group of four parallel two-tube units con-

12 oz. 8 ox. 3 ozx.
SHOW OFF YOUR FANCY
SYRUP IN
JUGS BOTTLES JARS

MAPLE PRODUCTS SELL
BEST IN GLASS

. Send for complete list.

M.R. CARY CORPORATION

219 Washington Square
Syracuse, N.Y. 13201

1



nected in series. This gave a balanced,
faster flow than the original 8 tubes con-
nected in parallel. For the 1970 season,
one thousand square feet of membrane
were used. Four hundred square feet were
in the form of one-foot modules in the
third season of use. The remaining 600
square feet were as 3-foot modules, half
new and half in their second season.

The EUROC was installed in the
Walters’ plant and test-run by EURDD
personnel. Then the unit was used by the
Walters” plant personnel for the 1970
maple season, a period of six weeks from
March 1 to April 11. Temperature, Brix
and rate of sap feed, concentrate and per-
meate were recorded. The unit was run at
450 pounds module pressure at a feed
rate of 6 gal/min.

More than 10,000 gallons of maple
sap were processed by EUROC during this
season. The concentrate was discharged
directly into an open pan evaporator for
finishing to sirup. The sugar content of
the feed averaged 2.1 and ranged from
1.7 to 2.4 Brix. Temperature of the feed
was 42 to 52 F. The water removed from
the feed averaged 49% and ranged from a
high of 67% to a low of 33%. This aver-
age degree of removal constituted an ef-
ficient operation at the 450 pounds ap-
plied pressure used. As the season pro-
gressed the cleaning procedure used be-
came less and less effective, and the unit
was removing much less than 40% of the
feed (a low of 33%) when its operation
was stopped. This drop in permeability
affected only the rate of water loss. The
selectivity regarding sugar rejection re-
mained satisfactory.

The water permeability drop by the
membrane again was due primarily to
slime deposited on it; and again, this
seemed to be a component of the sap and

12 not built up on the membranes by micro-

THE REVERSE OSMOSIS CON

bial activity in the pressure tubes. If a
way of preventing (cleaning is difficult)
this slime deposition is not found, the
rolled-module configuration of reverse
osmosis membrane may not be the best
one for the concentration of maple sap.
Some of the tube-type units should be
tested with sap on a plant size scale. Lab-
oratory studies with one tube-type ap-
paratus have shown that this membrane
operates satisfactorily as to flux and
selectivity,

The EUROC was brought to the lab-
oratory at the close of the 1970 maple
season, serviced, and tests run on the
unit. The membranes in the various
modules, (one and three foot) after stand-
ing idle and receiving several intermittent
flushings with water, improved in flux.
However, several of the pressure tubes
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containing the older, one-foot modules
produced permeate with abnormally high
conductivity and sugar values. These
were opened and the modules in them
tested individually with tap water at 400
psig. A good module will produce per-
meate from lab tap water (370 micro-
micromhos conductivity) with a conduc-
tivity below 50 micromhos. The tubes
containing three-foot modules produced
water with C =25 to 35 micromhos.
Many of the one-foot modules gave water
above 150 micromhos. These were re-
placed with modules testing below 70
micromhos.

The reassembled unit was then oper-
ated with tap water. When the pressure in
the module tubes was raised to 500 and
then 600 psi, the conductivity of the
permeate from the one-foot modules be-

gan to increase again, finally surpassing
150. The increase was found not due to
faulty connections. Therefore, it was con-
cluded that the modules must be failing.
It could not be determined if the mem-
brane itself had failed or whether the
module had broken down, but it can be
stated that these three-year old modules
are no longer usable,

Tests have shown that when the con-
ductivity of the permeate from lab water
reached 75 micromhos too much sugar
also passed the membrane from the nor-
2-4% sugan maple sap. Thus the life of
these particular modules has been three
maple seasons, plus the relatively small
number of hours of use for laboratory
studies (a total of 1475 hours machine
running time). However, we cannot say

that the life of a new module is three13
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FILTER BAG LINER

SAVES TIME
INCREASES LIFE OF BAGS

No need to remove filter bag from
syrup filtering tank. Just remove liner
from bag, rinse out solids in hot or
cold water and replace. Liner has long
life with careful use.

KOPEL FILTER PAPER COMPANY
2538 S. Damen Avenue, Chicago, lll. 60608

Serving the Maple Syrup Industry
more than 25 years

seasons because the three-foot module
that has replaced the one-foot type was
improved in construction specifically for
longer life. Field testing of these must
continue if their life is to be determined.

1.

bt

b

References
Willits, C. O., Underwood, J. C. and

Merten, U. Concentration by reverse
osmosis of maple sap. Food Technol.

21, 24-26 (1967).

. Moore, W. H., Jr. and Willits, C. 0. A

reverse osmosis plant for maple sap
concentration. U. S. Agr. Research
Service, ARS 73-66, 13pp. (1970).
Underwood, J. C. and Willits, C. O.
Operation of a reverse osmosis plant
for the partial concentration of maple
sap. Food Technol. 23, 787-790
(1969).

Kissinger, J. C. and Willits, C. O.
Preservation of reverse osmosis mem-
branes from microbial attack. Food

Technol. 23, 481-484 (1969).

EVAPORATOR GAS BURNERS

Natural or LP Gas
Engineered for the job
Cleanest Fuel

Instant Control

Elmer Winter
11171 Sission Highway
North Collins, New York 14111

IF YOU ARE SUFFERING FROM GOUT, I CAN'T HELP YOU.
If your problem is lapor costs, dirty floor, fly ash in the air, an up-
and-down boil in wood firing, write to Les Jones for a FREE brochure.
Oil firing is CLEAN, it is ECONOMICAL, it gives a CONSTANT,
STEADY boil at ALL times. (A cheap installation can be expensive).
“DO IT YOURSELF KITS" are available by a pioneer in evaporator oil

firing since 1950.
Important: Order early to avoid

disappointment in bumer delivery.

Les Jones - Heating
Holcombe, Wisconsin 54745




2= IF YOU MAKE MAPLE SYRUP

"NE YU NEED OUR CATALOG

HERE ARE JUST A FEW OF THE ITEMS AVAILABLE

Steam Hoods
Evaporators o Tanks
Bottling Machines

Chain Saw Tappers

Refract-
ometers
Hydrometers
v Hydrotherms
Thermo-
meters
Gl
Pitchers Also Grading
Tap Hole Sap Saks & Many Styles Sets, Pressure
Pellets Lamb Tubing Available Filters, Papers
=y
=—uff Several
Tins, Bottien Ete. | O'dStyle | PumpsOf | JECT
¥ : ' Jugs All Kinds P

SEND FOR A Nz REYN OLDS

FREE COPY TP~
OF OUR CATALOG s SUGAR BUSH INC.

ANIWA, WIS. 54408  AC 715 449-2680 ¢




ONE QUART MAPLE SYRUP JUG

THE FIRST OF FIVE SIZES OF OUR ALL NEW
LINE OF HIGH QUALITY CONTAINERS
DEVELOPED EXCLUSIVELY FOR MAPLE SYRUP

RRRRRRRRRRRRRRRRRRRRRRRRRRNR

* UNBREAKABLE POLYETHYLENE"
* F.D. A. APPROVED

* HOT FILL TO 200 F.

* ODORLESS — TASTELESS

* PROTECTIVE INNERSEAL

* SHIPPING CARTONS AVAILABLE
* % GAL. & PINT READY IN MARCH
* RETAIL PRICE $30.00 PER 100

* 1/10 THE WEIGHT OF GLASS

* SAFE — SHATTERPROOF

* % THE WEIGHT OF TIN

* NO RUST — NO FOREIGN MATTER
* STOCK OR CUSTOM DESIGN

* HOT PACK SIZE (59.25 CU. IN.)

* 1% INCH CAP FOR EASY FILLING

* Jugs Unconditionally Guaranteed

L Celanese® Fortiﬂex® high density polyethylene

WOULD A “NO LABOR' SAP COLLECTING SYSTEM help your sugaring operation?
See the December issue of the DIGEST for details

=« BACON'S SUGAR HOUGE

JAFFREY CENTER, NEW HAMPSHIRE 03454
(603) 532-8836
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Maple Research at

The University of Vermont

The Proctor Maple Research Farm is a
facility of the Vermont Agricultural Ex-
periment Station of the College of Agri-
culture of the University of Vermont, Es-
tablished in 1948 as a field laboratory, it
is devoted exclusively to the study of the
biology of the sugar maple tree and to the
development of new techniques for maple
sap and syrup production. The laboratory
is also used as a classroom to teach tree
physiology to biology and forestry stu-
dents and new research findings to maple
specialists and maple producers.

The 200-acre farm in  Underhill,
Vermont, has a mature sugar bush sup-
porting about 1,400 taps and many acres
of young trees. There is a sugarhouse, a
classroom and laboratory building, as well
as other structures for storage and instru-
ments. The laboratory building is named
for C.H. Jones whose pioneering studies,
including the useful Rule of 86, at the
University of Vermont 70 years ago are
the basis of modern maple research.
Offices for the staff, another laboratory,
and a maple tissue culture bank are locat-
ed in the University of Vermont campus
in Burlington.

Some of the previously published re-
search includes results of a continuing
study to understand the sap flow mechan-
ism and its dependence on temperature
changes. Identification of high-yielding
trees has been a major project since 1944,
F. H. Taylor“o), after thousands of in-
dividual measurements, reported in 1956
that, compared with others in its popula-
tion, “a sweet tree is always a sweet tree.”
This has been amply substantiated since
(3,6). More recently we found that high-
sugar content is correlated with large sap

yield(3). For 18 years an intensive study
of sugar content and volume yields from
each of 29 trees showed that the highest
sugar content in the sap and the greatest
volume yield of sap always occurred in
the same trees. A high-sugar-content tree
for 18 years averaged 1.0 gallon of syrup
per tap compared with 0.3 gallon per
year from a low-sugar-content, low-
volume tree.

In cooperation with Nelson Griggs(2)
of the Vermont Bureau of Industrial Re-
search, we began our first research with
plastic tubing in 1954; we have exper-
imented with plastic tubing each year
since. From the beginning we knew that
any back pressure on the taphole reduced

Agway designs

& installs oil-fired
evaporator systems...
even supplies the fuel.

Considering a change-over
to an oil-fired maple syrup
evaporator system?Consider
Agway! One place where you
can get everything you need.
Agway men are trained to

design and install the exact
kind of oil-fired system that
fits your operation. Then
Agway's fast, dependable
delivery system will keep
you supplied with fuel.

Call your nearest Agway
Petroleum Service today.
In the Yellow Pages, under
Oils, Fuel.

Agway Petroleum Service
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the flow and also that tapholes reabsorb-
ed sap after a flow. The 18-inch drop on a
closed and carefully graded system was
our solution: it gave a 55 percent increase
over buckets. Vacuum pumps were first
used in 1961 with somewhat ambiguous
results. A test on 30 taps gave greatly in-
creased yields; but on the whole bush,
1,100 taps, no increase was found over
gravity lines with the 18-inch drop. We
now know that gravity system installed
on a slope (without vents) itself produces
a vacuum due to the weight of sap, and
hence gave as good yields as with a low
pump  (less
mercury). Recently we found that high

vacuum than  15-inch
vacuum (more than 15-inch mercury)
greatly increased yields over gravity (two
to four times as much). This research was
confirmed by the U. S. Forest Service(9).
An important question is whether these
high  vacuums are  extracting larger
amounts of normal sap components or
new substances which could affect the
tree and syrup quality.

In 1970 the bush was divided into
four quarters, two on gravity with 18-inch
drops and two on high vacuum. Sap
samples were collected during each run
and analyzed for eight minerals, sucrose,
invert sugars, amino acids, and phenol-

containing substances. Other samples were

evaporated to standard syrup under lab-

oratoryr conditions. Comparison of the

data from 22 runs showed no effect of
high-vacuum pumping on the analysis of
the sap or the quality of the syrup.

LAMB TUBING SYSTEM
Free Survey and Estimate
Electric Tappers
Tap-Hole Pellets
King & Leader Equipment

K.O. PROCTOR - CASTLETON, VT
Phone: 468-5562 05735

The sugar content and growth rates of
pole-sized maple trees vary widely. An im-
portant problem has been to determine
how to identify potentially superior trees
at this stage of growth. Having studied

such a stand of young trees for six years,
we are reasonably certain that superior
trees can be identified with confidence,
and that rapid growth can be induced by
proper management.

The sugar content of maple sap when
measured periodically, as it comes from a
tree, is constantly changing around an
average figure for that tree; these changes
are probably related to temperature. In
a project sponsored by the Northeastern
Forest Experiment Station, USDA, we
studied these changes and found that
while it was difficult to relate tempera-
ture and sugar and starch content in
nature, maple tissue cultures in the lab-
oratory lost 40 percent of their starch in
48 hours when they were cooled from
80° F. to 4° F., thus demonstrating a
temperature-sensitive mechanism convert-
ing starch to sugar.

Edson(1) in 1910 recognized that the
problem of tapholes drying up about 6
weeks after tapping resulted from the
growth of microorganisms on the cut sur-
faces in the taphole. This growth plugs
the sap-flow vessels. To control these mi-
croorganisms, several disinfectants, includ-
ing Clorox and alcohol, were used in
1956 and 1958. They prolonged the sea-
son and therefore increased yields. After
1962,
Sheneman(7) et al., paraformaldehyde

as a result of the work of

pellets became available and were widely
accepted because of their case of handling
and effectiveness.

Recently Shigo et al(8), in the U.Ss.
Forest Service, reported that paraformal-
dehyde pellets have a serious side effect
on the natural disease resistance mechan-
ism in the tree. The tissues in the tree, in



the region of the taphole, lose their natu-
ral capacity to resist infection, and wood-
decaying fungi invade and cause soft rot.
We microscopically examined 25 trees; all
show PFA-induced changes in the disease-
control mechanism in the cells.

The Maple Research staff, in addition
to its year-round maple research program,
conducts educational meetings for for-
esters, college students, and maple pro-
ducers at the Proctor Maple Research
Farm, and takes part in the annual county
meetings of the Vermont Maple Producers
Association.
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NEWPORT, VERMONT
05855

Has provided producers with a market for their bulk maple syrup
for more than 30 years. If you are interested in selling your bulk
maple syrup or in acting as a buying agent, please write, or
telephone collect, 802-334-6516.

OLD COLONY Brand Maple Sugar and Maple Syrup in bulk and
consumer packs is distributed both nationally and internation-
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Proven Plastic Containers for Pure Maple Syrup

TOUGH,
HOT FILLABLE JUGS
of XT® POLYMER
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These impact resistant, non-rusting containers are made from the only
known plastic with sufficient gas barrier properties and grease resistance
to insure the stability of flavor and color of Pure Maple Syrup. FDA-
approved for foods, this polymer out-performs glass, tin and poly-
ethylene.

The new lightweight jugs with the handsome appearance of pottery can
be hot filled to 1809F and won‘t deform when the syrup cools. A
pilfer proof closure, which needs no secondary glue sealing procedure,
is also featured. A choice of standard or custom decoration is available.

For further information contact your jobber, distributor or Kress
Creations, 1 DeForest Street, Bldg. 18, Seymour, Connecticut 06483.



WE CAN HELP YOU
MAKE MORE MONEY

IN THE MAPLE BUSINESS
WITH OUR

1. LARGEST INVENTORY OF
ANY DEALER.

2. 50 YEARS EXPERIENCE IN
MAPLE.

3. CENTRAL LOCATION.

4. WE COVER ALL PHASES OF
MAPLE BUSINESS.

GRIMM
LIGHTNING

LAMB

WE BUY AND SELL ALL

GRADES OF SYRUP,

rSmada Farms

Route 41 — North

GREENE, N.Y. 13778
PHONE: 607-656-4058 OR 8112

Classified

Special Prices on our Proven Cream and
Sugar Machines still in effect. Free Cream
and Sugar containers with machine pur-
chase. Write for catalog and descriptive
folder. Sugar Bush Supplies Company,
Box No., 1107, Lansing, Michigan, 48904

Buy a share of stock in the Maple
Syrup Industry — a contribution to:
The National Maple Syrup Digest
Bainbridge, N. Y. 13733
Use enclosed, self addressed envelope
in this issue. $2.00 a year, 5 years for
$5.00 or whatever you think it’s worth.

LAMB TUBING — Electric Tappers
Orlon Filters & Liners
Get our price on all sugaring equipment
H.W. & A. M. LEACH
Waterville, Vt. 05492
Tel. 644-2488

New York Producers

The New York State Maple Producers
Assoc. has compiled and printed a bulletin
containing all the information necessary
for grading syrup under the New York
State Grading law. It also contains infor-
mation on packaging and the correct label-
ing of all maple products.

A copy of this bulletin was mailed to
every maple producer in New York State
along with a membership card.The Associ-
ation directors hope all maple producers
will use the card to support the organiza-
tion that has spent a considerable amount
to provide them with this information.

Out of state producers who are inter-
ested may obtain a copy by sending their
request, along with a large size (No. 9 or
10) stamped, self addressed envelope, to
Fred E. Winch, Jr., Fernow Hall, Cornell
University, Ithaca, N. Y. 14850. 21



PLE PRODUCERS

During the past few years the

demand for Maple Syrup has
reduced the surplus.

NOW

is the time to produce
MAPLE SUGAR and SYRUP
for the greatest return.

TTENTION

Quality and Service since 1888

225 Stowell Street
St. Albans, Vermont,

VAPORATOR CO. INC. 802-524-4966

i

® MAPLEFLO PIPELINE SYSTEMS oV ER
@ OIL FIRED EVAPORATORS a1
@ GAS FIRED EVAPORATORS ARS
@ GAS & ELECTRIC TREE TAPPERS YE



% MONITOR TANKS
W WARNER SPOUTS

.....

KING

EVAPORATOR
M KING TANKS

A SOULE SPOUTS

OWNED AND OPERATED BY PEOPLE INTERESTED IN MAPLE, TO BETTER
SERVE THE MAPLE PRODUCER. CONTACT US FOR ALL YOUR MAPLE NEEDS.

LEADER EVAPORATOR CO. INC.

25 STOWELL STREET ST. ALBANS, VERMONT 05478 802-524-49€6
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POSSIBLE ?
PRACTICAL ?
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If it is, then R. M. Lamb has been - P
working on it! Our goal has been to ] \
his he latest s ST N
ring you the latest in progressive
sugaring products. We introduced ¢

tubing when everyone said there was

no way to improve gathering. We plan

to keep on researching ways to make

the maple business easier and more profitable for you.

LOOK TO LAMB FOR LEADERSHIP
FOR ALL THE R. M. LAMB

PROFITABLE, PROGRESSIVE P.0. Box 278 Vine St. Rd.

DETAILS LIVERPOOL,N.Y. 13088
CALL OR WRITE Phone 315-457-1410
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