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Position of Tapping and Other Factors
Affecting The Flow of Maple Sap

Putnam William Kobbins

INTRODUCTIUN

Tapping the farm sugar btush was an important activity in
colonial days for little sucar, other than maple sugar, was avail=-
ebles Tappinz the sugar bush is still an important and facinating
sprinc activity on thoussnds of farms. All over the maple sugar
area of northern United States farmers who have not used their equip-
ment for a lons time, have put their maple sirup equipment in order
and produced sirup during the war years due to the very favorable
price of maple sirup and sugar. This increase in the activity of
maple sirup rroduction in Kichizan has resulted in many inquiries
concerning the most satisfactory method of tapping the suger tush.
This study has been en endeavor to solve some of the questions con-
fronting the producer regarding thLe vproper position on the tree to
tap and the flow tnat may te expected frcm individual tap holes.

The art of making maple sirup and sugar was first discovered
by the Indians of North America. Indian legénd rclates that a
squaw was boiling venison in a clay pot and necded more water to
keep the meat from burning. Instead of running to the nearest
stream she dipped what she thought was water irom a hsle in a large
maple tree where a limb hed recently been broken off; when her
brave returned and the meai was eaten it was found to te sweet and
very appetizing, sc was disccvered the fact that sap from the sugar
meple in the sprins is sweet and thet bolling yields sirup end sugare

Brown (1) states, "The making of sirup and sugar from the sap
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of the maple trees was discovered and developed in a crude way by
the Indians long before the first white settlers came to this
country. The earliest extant written r-cords seems to be in 1673."

The Indians tapped the ~avrle tree with sharp incisicns in
the bark with their tomohawks, and used a piece of bark for a spout
to carry the sap into tark containers.

The early settlers in the regions occupied by the majle tree
improved on the crude Indian methods of tapping and concentrating
the sap to sirup. Since Colonial days much attention has been
direoted toward impro-ing the boilirg proccss of concentrating
sap to sirup and the best silvicultural methods f:r handling the
farm woods operated as a sugar bushe

Although increasing interest has been given during recent
years in securing better production in the farm sugar tush, the
range of conditions under which sap flow records have been made are
so great that most results have only general application. It is
therefore necessary to determine the role cf importance cof ecach
factor for a given set of conditions for a locality or region in
which conditions are essentially unifcrme With such information
applicatle to Michigan, it should be possible to give reascnable
sound recommendations to guide the farmer in tapping his woodland
for maple sap productione.

The Sanford woodlard, owned and meanaged as a sucar bush by
the De.srtment of Forestry iiichican State College, provided an ex-
cellent oprortunity t: carry on studics which effect the flow of maple
sape The tract is typical of the farm woodlands in scuthern Xichiran
and results should be applicable to ninety rercent of the sap and

sirup production areas in the soutiern reninscla of the state.
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REVIEN F 1. E LITirATURE

The position of tapping maple trees for the procduction of
sap was recognized by the maple sirup producers from Indian and
Colonial times down to the pres:nt, tut few investizators have cone-
sidered this factor in their maple sirup research prcblems.

Chittenden (3) stated, "In tappin: the rreatest flow of sap
is obtained cn the side of the tree having the heaviest branches,
and on the side exposed to t he sun.® He did not recommend con-
centrating tap holes on the sunny or south side, but recoznized
this side as the best producer.

Gilson(6) in his experim:nts on the flow of sap per s=ason
and per tree and on maple sirup and sugar meking found that slizhtly
larger amounts of sap are obtained from trecs tapped on the east and
south sides, but that the amount gained was so small that tapping
on these sides of the tree are of little importance. He also stated
that it is best to tap on the side of the heaviest branches, and to
select»a spot on the trunk exposed to the sun, to increase the yield
of sap from a tree.

Dambach (L}) in his investi-ations on the productiveness of ad-
jacent grazed and ungrazed sugar maple woods, stated that trees in
the two woods studied were tavrped mainly on the south and west sides.

Dansereau (5) stated thet a parently it is the trecs notched or
tapped on the south side which give the best flow of sap, at least
in Quebec.

In their experiments on the flow of maple sap, Jones, Edscn arnd
Morse (7) found that maple sap flow is erratic and govcrned by a
multitude of conditionse They found considerable difficulty in

determining the relationship of various factors affecting sap flow.
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They cuncluded that location of the tav hole in relation to sap flow
did effect the yleld. Their work was based on very small samples.
Tap hules four feet high rroduced more sap than exposed tapped roots
or tap holes fourteen feet above the ground. ~Roots vroduced 7,335
grams, four foot high tap holes 11,405 =rans and tap hcles fourteen
feet off the ground 5,295 croms. They also stated, "It is quite
generally held that southern or eastern exposures for tap holes are
more favorable to a larrer sugar yield than those on north or west
sides."

Jones, et all, tapped six trecs on the north and south sides
in 1899, four on the north and south sides in 1900 and four on the
ncrth, scuth, east and west sides in 190l In these compass positions
of tavping the ncrth had a gain over the south of 5.15 percent in
1€99. In 1900 the south zained 6.28 percent over the north side.
From the results of their additional experiments in 1901 their con-
clusions were that the variation in the amount of sugar obtained from
different sides of the trecs is rct constant in any nne direction.

The outcome of several trials in which trees were tapved on
differ=nt sides of tre tree is slihtly in favor of the south ex-
posure.

In 190); Jones, Edscn and Korse (8) stated, "On typical sap days
a tap hole on the south side of a tree yielded the most sugar, but on
8loudy days when all sides of tine tree warmed more equally, the sap
flow was more uniform on all sides of the trec."

Ercwn (1) susgested thet tapping should te done in the thrifty
part of the avle tree where the tark lo:cks best to avoid old tap scarse.
"Tapping is commonly d-ne on the soutnern side of the trees because

thet side warms up the earliest in tne seascn and the first sap flow
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is cunsidered best, tut experiments show that under average weather
cenditions, the flow of sap is equal on all sides.™

Vaillancourt (11) in his experiments carried on over a period
of four years found an average production of 2.4 pounds of sugar for
trees tapped on the north, L.l pounds ~n the south, 2.2 pounds on
the west and 2.6 pounds on the east.

In his bulletin on production of maple sirup and sugar Bryan (2)
recommends in general, that the south side of a tree is test ior
early runs of sap, with the east side noxt best.

McIntyre (9) in his extensive experiments on sap flow did not
consider the position of ta;pinz as such, but states it is common
practice in Fennsylvania to tap on the scuth side of the tree first,
movingz to the north side as the seas:n progresses. At the beginning
of the secason the sap flow is more prcnounced ont he south or sunny
side of the tree. T.e season can be prolonged a few days by putting
a new tap on the north side of the tree, but this does not pay wuen
the increased injury to the tree in considered. McIntyre noted the
problem of striking good sap wood when the tapping was ¢ ncentrated
on the south side of the tree.

Tressler, and Zimmermsn (1C) while operating an cxperimental sugar
bush for three years, 1939, 1940 and 1941, studied among other iactors
the relation between volume of sap, influence of tree size, and dir-
ection of tapping on sap flow. They kept complete records of each tap
hole not cnly in regard to the compass direction of the hole tut also
as to the numt.r of holes per tree and Volume of sap produced. Jlhey
found a correlation tetween the volume of sap and weight of sugar pro-
duced. When the volure is larze, the sugar content was hich; and this

correlation held thrcughout tre scas.n with monor differences. The
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most notatle of these was the fact that in the totals the north side
buckets are the lowest volume producers, but that the sap from the
north side of the tree evidently contained a slizhtly higher pere
centage of sugar so that there was more wei:ht of sugar ;roduced by

these north buckets than by the west buckets.
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DESCRILTION oF Tok S GAr B Sii STUDIED

The Sanford Woodlot, formerly known as the Kiver Woodlot was
acquired when Michigan State College was a younz institution. The
Wcodlot has been under management for the production of wood and
other prcducts for the past sixty years, and has served as a labcra-
tory area for the students majoring in forestry since the inception
of the Forestry Department in 1902+ The #ocodland has beén under
the management for the production of maple syrup since 1913 and
maple syrup has been produced each year since that date with the
exception of the years 1925 to 1928 inclusive and the year 1936,

Forest products have been cut from the area im small amounts
annually with extensive operations being c~nducted periodically
which produced saw logs from the main protions of the tree and wood
from the tops of branchese.

The area has been used intensively as a field laboratory for the
study of forest mensuration, silviculture and utilization and for
specimem collection and observation by the students in Botany and
Zoology.

The Sanford Woodland is located in the southeast corner of
section 18, of town four north, range one east, Ingham county, Mich-
izan. The area is bounded on the north by the Red Cedar River and on
the east by a township road. A truck trail traverscs the woodland
on the north following the general winding of the river. The second
trick trail crosses the area from the northwest to the southeast and
the area is divided by additional sap trails and one bridal path.

The area is predominately occupied by a beech-sugar maple forest
with varijations in size from pole wood size to mature timber. Elack

ash, American elm, and red maple comprize the second major timber type
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found on the area. The tirber type areas and their boundaries are
illustrated in Plate 1.

Soil types on the woodlot area are Carlisle Muck, Hillsdale Sandy
Loam, Berrian Sandy Loam, Macomb Loam, Granby Sand, Genessee Fine Sandy
Loam, Griffin and Washtenaw Loam. The s0il map, Plate 2, Illustrates
the s0il types and their boundaries.

The topograpny of the area is gently rollins with a constant and
increasing degree of slope from the south boundary to the river on the
north boundary. The highest elevation is twenty feet above the river
levels The area is drained in the wust protion by an intermittent
creek flowing from the south boundary to the Red Cedar River amd by
an intermittent creek on the east portion frum the south boundary to

the river.
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EXPLRIMLNTAL PRUCEDUKRE

The Sanford Woodlot, being an aatively operated sugar bush pro-
ducing maple sirup annually, a'forded an ideal opportunity for the
study of maple sap flow in relation to the position of tapping and
other factors affecting the flow of maple sap. The tract is typical
of much of the farm woodland areas found in the central part of Mich-
izan and similar to many of the woodlands operated for the production
of ma:;le sirup and sugar in this portion of Michizan. Therefore, the
results should be generally applicable to this region and to the entire
state and to other maple sirup and sugar producing areas.

This study of the flow of sap according to the compass position
of tapping, was started in the ecarly winter of 1934+ Trees of tapable
size scattered throughout the regular sugar bush were numbered with
metal tazs and classified according to their diameter, breast high,
percent of normal crown area and to crown class. The total number
tagzed for the study included 173 trees ranging in diameter from 10.7
to 33.1 inches, breast high, and also a sample acre containing L2
treés rarging from 9.9 to 25.9 inches in diameter. The trees on the
sample acre were numbered and classified in a similar manner to the
larger number of trecs scattered throughout the woods. Prior to the
tapping season the numbered trees received additional numbers to
designate the south, west, north or east tap holes. Trees 10 to 16
inches received one tap hole, trees 16 to 2L, inches received two tap
holes and trees above 2l inches three tap holes. The tapping aimed
to place an even number of buckets on the south, west, north and east
sides of each diameter class to be tapped.

fhen the sugar bush was tapped early in February 1534 the 173

numbered trecs in the general sugar bush area had a tap hcle made at
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each of the 3L, spile or bucket numberse In like manner the sample
acre was tapped at each number location for a spile.

The picture (Plate 3) of two large maples in the Sanford Wood-
lot illustrates positions of buckets. The tree on the left has been
tapped tohole one bucket on the south, one on the west and one on the
east side. The tree on the right holds two buckets on the south, one
on the west, and one .n the east. It was oiserved that when tap holes
have been concentrated on the south and west sides of the tree year
after year as was done for the 20 years previous to this study, it is
difficult to find a good scarfree tepable spot for a new tap hole. A
tap hole made throuzh new cambium into dead tissue resulting from
previous tap holes, produces little or no sape.

The holes were bored with a regular three-eights inch tapping
bit and spiles and buckets of the tyre used throughout the sugar Bush
were standard equipment. All buckets were covered. The sap was
rathered durinc the regular collection for all 780 buckets hung, and
all sap from the sample acre was weizhed with a standard dairy spring
scales and recofded to the nearest one-fourth pound. All sap was
poured from the buckets into a standard gatherin: pail to which the
scale was strapped, weizhed and recordeds The sap was then emptied
into a second gzathering pail or directly int: the eled gathering tank.
The first year, 193l, collections were made on February 1L, 16, 20,
21, 30 and 31. These were days of good sap runs when the buckets con-
tained sufficient sap from a normal operation standpoint, to make it
practical to collect. 4ll sap collected was added to the sap in the
general storage tank and evaporated to maple sirup. The sample acre
was handled in the same manner as the other experimental trees scatter=-

ed over the entire sugar bush.
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The operations in 1935, 1937 and 1938 were conducted in the
same manner as in 1934. <The sugzar bush was not tapped in 1936 due to
1&%3 cf rersonnel.

In 1937 the metal identification tags were replaced by stenciling
the‘tree number ahd spile number on each tree. This met%od of
;;rking became necessary because a few metal tays disappeared each
y:zare.

In the graphs illustrating the flow of sap by position of the tap
holes, the bars are in groups of four. The first black bar represents
the flow of sap from the south side of the tree, the next bar repre-

sents the flow from the west, the next black bar the flow from the

north and the last white bar the flow from the east side of the tree.
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DATA ALD DISCUSSICN
Regular Sugar Bush

The average daily flow of sap for 1934 from the so th, wast,
north and east tap holes is presented in Table 1 and Fig. 1. The
first run occurred on larch 1l with the heaviest flow of the entire
scason. The breaks in the graph between March 16 and 20 and between
March 21 and 30 were periods of small flow and it was more practical
to allow the sap to accumulate for collection on the dates shown.
The south side lead, or nearly equalled the maximum runs for all dayse
The trend in sap flow for the wcst side was similar to that of the
east side. The north side was consistently the lowest producers

The season ended with two days of low sap flow. The weather
turned warm on March 31 and continued warm for eight days, with no
freezing night temperatures, and with four days of raine. Continued
warm weather during the day and night, especially when accompanied
by rain, stops the flow of sap. Warm days without freeéing temperatures
at night increase the activity of bacteria in sap and results in sap
which is unfit for high quality sirup production. It has been the
policy at this sugar bush to stop sap collections when the sap be-
comes milky in color, a characteristic of sap containing a high
bacteria count.

The average daily sap flows for 1935 from the four positions
are presented in Table 2 and Fige 2. The first run occurred on March 2
and produced the lightest flow of sap of the eight runs that season.
The sap runs were fairly continuous with the exception of two periods
between March 5 and 11 andll ard 15. The average flow from south tap
holes was less than the west and east sides and was not eonsistently

greater than the flow from the north side; in fact, the north position
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Table l. Average daily and seasonal flow of sap in pounds,
number of tap holes and number of weighings of sap for the south,
west, north and east sides of maple trees for the regular sugar

bush during Karch 193L.

Date Position of tap hole
South West North Bast Daily
March lbs. lbs. lbs. 1bse. average
U 10.0 9.1 77 8.9 8.9
16 546 3.3 2.1 3.6 3.8
20 6.0 6.1 L.3 6.8 58
2l 75 545 L.0 6.3 58
20 L.l 2.7 2.0 246 2.8
21 2.8 340 2.6 340 2.8
Seasonal
daily
average 6.0 L9 3.8 5e2 540
Maximum
minimum
difference 7.2 6.4 5e7 6e3
Number
tep holes 72 68 63 80
Number

weighings 432 Los 378 Lso
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equalled or exceeded the so.th flow in three runs. The west =2nd east
positions showed little variaticn between each other except on March 18
when the east flow was unexplainably low. The east, west, and south
were similar in sap production, with less than a pound difference be=-
tween their averages. The production frcm the north was low=ste The
s-ason ended with heavy flows fr-m all positions. OUn inspection of
Fige 2, it would appear that the sap flow should have cuntirued for
additional runs and tapered off from the hich flow of March 19. The
abrupt cessation of flow can bts attributed to the lack of freezing
temperatures at night, be-inning March 19 and c.ntinuing for five
nichts, with rain during four of the dayse.

The everage daily flow of sap for 1937 from the four positions
is presented in Table 3 and Fig. 3. 1Tne first run occurred on iarch 5
and was almost identical to the la:t run in average flow, it was
neither the heaviest nor the lizhtest run. It exceeded five of the
ten runs and was surpassed by four. The runs were broken between
March 7 and 20 and between March 23 and 29. The season was thus
broken into three distinct periods. The first started on March §
and continued for three days with a drop in average daily produc-
tion from the first to the third day. The second period started
with the largest flow of the season and continued for two days with
reduced flow. The last period started on March 29 with next to the
smnallest flow of tne season, increased for two days eand ended with a
flow larger than the terminal flows of each of the two earlier periods.

The south side produced the greatest flow for any one day, con-
sistently produced a greater flow of sap than the north side, except
the last day and in seasonal average was between the west and east

sectors. The west and east tap holes were in the same relative
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Table 2. Average dally and seasonal flow of sap in pounds,
nunber of tap holes and number of weizhings of sap for the south,
west, north and east sides of maple trees for the regular sugar

tush during March 1935.

Date Position of tap hole
South West North East Paily
March lbs. lbs. lbs. lbs. averagze
2 2.9 L.3 1.7 3.6 3.0
L], 503 Lj.os 208 ’402 ,403
5 8¢5 8.2 8.6 8.8 845
11 15.7 14.5 13.0 13.3 14.1
15 1.1 11.9 9.0 12.8 11.9
16 10.6 4.5 13.6 15.5 13.5
18 11.0 11.0 10.8 662 9e¢7
19 13,5 16.2 L.l 16.3 15.0
Seasonal
daily
average 10.3 10.7 9.2 10.9 10.1
Maximum
minimum
difference 11.8 11.9 12.4 12.7
Number
tap holes 76 69 82 66
Number

weizhings L68 552 656 528
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Table 3. Average-daily and seasonal flow of sap in pounds,
number of tap holes and number of weighings of sap for the south,
west, north and east sides of maple trees for the rezular sugar

bush during kKarch and April 1937.

Late Position of tap hole
South West North Last Daily
Karch lbs. lbs. lbs. lbs. average
5 8.5 9.7 7.5 849 8.
6 T8 10.2 T4 Te5 862
7 649 7.1 6.0 5.8 6.4
20 .l 11.6 9.8 13.3 12.5
22 7.8 9.0 5.6 TeT Te5
23 94 9.1 5.7 8e7 82
29 Te6 T2 3.3 8.0 6e7
21 10.0 1262 L.5 11.0 9.
April
1 12.6 10.7 97 12.1 11.3
3 7.7 9.1 8.8 8l 8.5
Seasonal
daily
average 903 907 608 901 8.7
Meximum
minimum
difference 7.5 Sel 645 7.l
Numter
tap holes 78 69 78 67
Number

weighings 780 690 780 670
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position to each other for seven of the ten runs, with the west
producing more sap than the east. The north side produced the
smallest flow during any one day and the lowest averagze flow for
the season.

The seascn ended sharply on April 3, due to the lack of freez-
ing temperatures for three nights and rain or traces of rain for
eight consecutive days, with a heavy rain of 0.83 inches on April 5.

The average daily flow of sap for 1938 is presented in Table L
and Fige. 4. The season started with good runs on the wust and east
sides but below the seasonal averaze runs on the south and north
sides. Tne sap flow for this season was continuous from March 11
through the 17 with goods runs every day except March 1. There
were three breaks in the sap flow of four days or mure, one near the
beginning and two near the end of the season.

The north side produced the greatest flow of any one run, with
the w:=st next highest. The season average production was greatest
for the w.st, with the east, south and north following in the order
nemed. No position consistently produced lowest flows. The north
produced the smallest flow during the first seven runs, but sur-
passed the south on three runs.

The season ended withthe heaviest flow of sap for all eleven
runs. One would expect from the reading of Fig. L, that the flow
would taper off gradually before stopping on March 28, the day of
the largest flow. Sugar bush operations were terminated on March 28
due to the arrival of three days with rain, and day temperatures
aporoaching the seventles and nizht temperatures well above freeszing.

The average daily sap flow for the four years studied is pre=-

sonted in Tables 1 to L and in Fig. 5. Tne latest starting date for
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Table L. Average daily and seasonal flow of sap in pounds,
number of tap holes and number of weighings of sap for the south,
west, north, and east sides of maple trees for the regular sugar

bush during March 1G38.

Pate Position of tap hole
South West North East Daily
March lbs. lbs. lbs. 1bse average
2 6e7 1042 3. 843 Tel
5 2.7 3.0 1.0 1.8 2.1
11 8e2 3l 246 6l 5el
12 902 8.9 ,4. : 801 706
13 8.0 Te7 Tolt 82 Te7
1 5 3 2 5 A
15 845 13.0 8.2 11.2 1042
16 845 560 53 8e3 648
17 6.8 7.6 T.1 Te2 T2
22 8.l 11.L 11.1 10.8 10.L
28 7.1 11.8 U3 10.% 11,0
Seasonal
daily
average Tt 8e2 645 841 75
Xaximum
minimum
difference* 6e5 10.0 1343 9y

* Data for March 1l omitted from these averagese

Number
tap holes 87 69 93 yn
Number

weighings 957 759 1023 81,



2.

a first sap run was March 14 in 1934, this was 12 days later than the
first run in 1935 and 19%8 and 9 days later than in 1937. Weather
conditions determine when the first sap run will occur, so consequ-
ently there is variation between the first zood sap day from year

to year.

The 193L seas~-n produced 6 sar flows which is the smallest number
for the four years studied. Eizht runs occurred in 1439, tem in 1937
and ten good and one very small run in 1938. The average number of
runs per year for the four year period was 8.7.

Tne south position produced tne heaviest sap flow four times in
1934, four in 1935, three in 1937, and three in 1938, or 14 times out
of a possible 34, omitting the very small run on ¥arch 14, 1938. The
west position was next with a total of 13 high runs out of a possible
34e The east tap holes were third witn six top runs, and the nortn
last with one top run. Thus the south nad 41 percent, the wsst 38
percent, the east 18 and the north 3 percent of the high runs for the
four years.

The trend of the Ilow was from hizgh to low in 1934, but just the
reverse in 1935, The first three runs and the fourth through tne
seventnh run of 1937 followed the general trend, from high to low
production such a8 occurred in tne 1534 seas.une

Tnere was no general trend in 1538. The west and east positions
gave less variation between one another, day to day and seasor to
season, than any other pair of positions.

In 1925, larger daily flows were produced by the south, west and
east positions than during any of the other three years. The highest
flow for the north side was in 19Y48. &Although tne 1Y2YH season hed

three days of greater than averaze production, considering all four
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FIGURE 5 - SEASONAL FLOW gY POSITION
OF TAP HOLE

1934 1935 1937 1938
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positions, than any of the years studied, it did not produce the
largest volume of total sap. The ten runs of 1937 produced the
largest volume of sap per tap hole per season.

The prefered tap hole positions over the four years es shown
by Fig. 5, were the east with an average of 8.5 pounds, the west,
_with an average of 8.l pounds and the south with an average of 8.3
pounds. The north position of tap holes gave the lowest average
production, 6.6 pounds for the entire four year period.

The data only partially confirm the generally held idea that
the tap holes on the south side will out flow those on the other
sectors of the tree at the beginning of the season, while those on
the north side will be the higher producers toward the later part of
the season. The sums of the average daily flcws for the first three
runs were obtained for each season for each tap position, Table La.
In three years the south position produced the largest average daily
flow. In the other year,1937, the west position had the lead. Con-
sidering the four-year averages the south position was the highest
producer the early part of the season with the west, east and north
following in productivity in that order. In each year the north
sector gave the lowest average daily flow for the first three runs.
The sums of the average daily flows for the last three runs were like-
wise obtained for each season for each tap position, Teble La. In 1935
and 1937, the west sector produced the largest flows. In 1538 the
north position gave the largest flow. Considering the four-year aver-
eges the west produced the best, late in the season, with the east,
north and south positions following in that ordere The south and

north positions were lowest two years.
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Table La. Sums of the daily average flows of sap for the first

three runs and the last three runs of each season.

First three runs

Season South iest North East
1bs. 1lbs. 1bs. lbs.

1934 21.6 18.5 1.1 1943
1935 17.7 17.3 13,1 1646
1937 2342 27.0 20,9 2262
1638 17.6 16.6 70 1642
80.1 9.4 551 The3

Last three runs

1934 17.L 11.2 8.6 1149
1935 351 L1.7 3845 3840
1937 3043 32,0 2340 3165
1938 22.3 3048 3245 2849

1021 1157 10246 11043
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Table 5 Aversge daily and seasonal flow of sap in pounds,
number of tap holes and number of weighings of sap for the south,

west, north and east sides of maple trees for the sample aere

e -

during March 193L.

Position of tap hole

Date South West North bast Daily
March lbs. lbs. lbs. 1bs. average
1 15.5 1042 93 9e2 11.0
16 5y L.9 L6 3.7 L.
20 5.0 3. 5.0 3.8 L.3
21 5.8 L.7 2.8 L.8 L.8
30 L.1 2.0 2.8 2.6 3.1
3] 2.7 2.y 2.5 2.3 2.5
Seasonal
daily
average 6.1 L.7 L.6 L.y 5.0
laximum |
minimum
difference 12.8 8.2 6.8 6.9
Number
tap holes 20 17 6 2L
Number

weighings 120 102 36 L,
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Sample Acre

The average daily flow of sap for the sample acre for 1934 is
presented in lable 5 and fige. 6. The first run occurred on ¥arch 1l
and was the heaviest flow of the swasin. There was little variation
between the different positions tapped except on the first day, when
the south side produced 5.3 pounds more than t he positions with the
next largest flow.

The records of deily flow of sap for tie sample acre during the
1945 season are presented in Table 6 and trige 7. The first run on

March 2 and the second run on March l} were the two smallecst flows of

the season. There were tnree periods when the sap flow started low -
and ended highy MNarch 2 to 5, March 15 to 16, and ¥arch 18 to 19.
The season ended sharply on March 19, due to warm weather and rain.

The trend of the 1934 sap flow was from a hizh flow in the early
part of the season to a low flow at the end of the season, while in
1925 the flow was just reversed.

The comparison of the 1934 and 1935 seasonal flow by position of
tap hole for the one acre plot is given in Fig. 8. The west, north
and east positions produced approximately equal sap flows during 1934
and the south, west and east positions near equal average daily flows
for 1935. The east was the low producer in 1934 and the north position
of tap holes the low producer in 19%5.

A comparison of the seasonal flows from the sample acre with the
seasonal flows from the general sugar bush trees shows that the two
arcas tended to react the same to weather c ‘nditions and to give
similar relative flows Of sap for the four positions. In 193, the
sample acre averages for the south and east were very similar to the

averages for the larger number of sma;les from the general sugar bush.
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Table 6. Average daily and seasonal flow of sap in pounds,
number of tap holes and number of weighings of sap for the south,
west, north and east sides of maple trees for the sample acre during

March 19325,

Date Position of tap hole
South Nest North East Daily
March lbs. lbs. lbs. lbs. average
2 3.8 3.1 3.6 3.4 345
L 2.2 3.8 2.8 2.6 2.1
5 7.5 Tel 6.6 T.2 7.1
11 el 1.2 13.5 .6 .1
15 9.7 8.1 7.8 9.8 8.8
16 14.0 15.0 12.7 .4 14.0
18 8. 8.7 7.1 93 8.4
19 W 4.1 13,3 4.1 13,9
Seasonal
daily
average 9.4 9.5 8.2 9.8 9.2
Maximum
minimum
difference 11.2 11.2 10.7 12.0
Number
tap holes 31 20 8 26
Number

weighings 248 160 6Ly 208
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FIGURE 8- SEASONAL FLOW BY POSITION
OF TAP HOLE FOR ONE ACRE

1934 1938
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The variation in the flow for the north position is attributed to the
small number of samples of sap from the north positions on the sample
acre.

The 1735 sample acre seasonal averaze daily flow of sap in pounds
follows very closely the results of the flow for the four tapped posi-

tions on the larger area.

-
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SUMMARY
. The purpose of tnis study, which analysed the flow of sap from
215 trees and over LOO tap holes each y ar for four years, in a sugar
bush representative of the sugar maple woods of Michigan, were to
show the relation of maple sap flow to the sompass position at which
a tree is tapped, and to make recommendations tc producers of maple

sirup and sugar as to the best tapping positionse.

L™ MUY SR L i S

1. The positions customarily tapped by sugar bush operators

(south and wast) are not the only high production areas.

2. The variations of the averaze daily san flow between the
south, west and east are not great enough to warrent concentrating
tap holes on any one of tne three positions.

3. The east side is as large a producer as the south. The
east produced an averaze dsily flow for all four years of 8.5 pounds
and the south 8.3 pounds of sar.

L. The east tap holes zave the greatest averaze number of
pounds of sap for the fo.r-year period.

5¢ The flow of sa. from the north side of a maple tree is
sufficient, in comparison to the productior from the other compass
directi-ns, to warrent recommending tapping the north side of maple
trees in the sugar bushe.

6+ The four-year daily averages were east 8.5 pounds, west 8.4

and south 8.3 pounds per tap hole. The north produced 6.6 poundse.
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