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The Leader Check Valve Adapter (CVA)
and Leader Clear Check Valve Spour (CV5)
arc designed to reduce the amount of sap
backflow (sap movement back rowards the
taphole during pump shutdown, leaks, or
releaser dumps).

Such backflow cvents in tubing systems
not using CVA/CVS can move microbial
contaminants in the tubing system back
into the taphole, inducing the natural “wall-
ing off” wound responsc in trees, commeonly
known as “raphole drying.” The result is
reduced sap Hows in the sccond half of the
sap flow scason, and lower sap yiclds.

In addition to using CVA or CVS, the use
of new (scasonal) spouts annuaﬂy, p:riDdic
replacement of droplines, and (perhaps)
tubing and spout cleaning can also reducc
the ncgative impacts of sap backflow. The
ctfects of all of thesc practices on sap yicld
and net profits varies as a function of the
gain in sap yicld and the cost of implement-
ing these strategies.

Although  replacement  of droplines
(including spouts) will almost always result
in the highest sap production, frequent
dropline replacement is fairly costly, thus nct

pmﬁts can be lower than other appmach:s‘
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News from the University of Vermont Proctor Maple Research Center

Should droplines be
replaced when using check
valve adapters or spouts?

or cven be negative (a net loss) depending
upon the circumstances. A prime example
of this occurred in the 2012 scason, when
record high temperatures rendered most
sanitation stratcgics considerably less cffec-
tive.

A derailed analysis of timing of dropline
replacement when using standard (non-
Check Valve) spouts was presented in an
carlier article (Perkins 2014, “How often
should you replace droplines?”, The Maple
News, February 2014).

In general, a replacement interval of three
3 ycars pmduccd gond results, :lthough
the frequency of replacement can be short-
ened or lengthened depending upon sap
yicld, sap value, and drop cost.

Continued on NEXT PAGE »

1 (right). Cumulative sap
yield by dropline age for systems in
2011 (top) using the Leader Check
Valve Adapter (CV) and regular spouts
(S) on various ages of droplines and
2013 (bottom) using the Leader Clear
Check Valve Spout (CV) with various
ages of dioplines. The age of the
dropling is indicated by the number. 0
= new diopline, 2= two seasons use,
ele.
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¥ Continued from PREVIOUS PAGE
Since CVA and CVS can largely reduce or

climinate sap backflow and the associated
problem of taphole drying, the question of
whether, or how often to replace droplines
when using this technology is frequendy
asked.

We have conducted a number of studics
at the University of Vermont Proctor Maple
Rescarch Center over the past scveral years
that speak to this question, burt studies con-
ducted during the sugaring scasons of 2011
and 2013 address this issuc most dircctly.

The “Main Bush” of UVM PMRC is
divided into four different sections serviced
by their own tubing system. Each system is
a dual-conductor system. All systems aper-
ate off the same Busch 1142, 5 HP, 3-phase
vacuum pump operated by a variable fre-
quency drive sct at 26" Hg.

The pump is continuously operated for
the entire scason. All mainlines terminate
in Bernard single or double-vertical relcas-
crs cquipped with a wircless clectronic
counter system.

The sap volume per releaser dump is
determined via annual calibration with
water and a flowmeter with the system
under vacuum. The number of counter
dumps for cach system is recorded once
or twice cach day that the sap runs, and is
multiplicd by the appropriate relcaser cali-
bration to determine daily sap flow.

All the mainline systems arc tapped cach
scason within a two-three day period in
mid-February prior to the beginning of
sap flow. Taphales were drilled 1.5" decp
{2011) or 2" deep (2013) with a Lapicrre
5/16" bit. The cxperiment was aimed at
cxamining the cffect of dropline age on
sap yicld when CV adapters or spouts were
wsed. In 2011, three of the systems had
new Leader Check Valve Adapters installed.

Drap]incs were cither new (CVO0), in

their second season of use (CV2), or in

their cighth scason of use (CV8). The
fourth system had a standard 5/16” spout
that had been in usc for three scasons on a
droplinc that was also in the third scason of
use (S3). In 2013, the Leader Clear Check
Valve Spout was used in all four systems
on droplincs that were cither new (CV0),
in the second season of use (CV2), in the
fourth season of use (CV4), or in the tenth
season of use (CV10).

Systems that had been previously used
were cleaned after the first fow scasons with
air watcr, or were cleancd only by having
sap sucked out by lcaving the pump on
when the spouts were puﬂ:d (dry-cl:aning)
in the latter few years of operation.

The results for the four dropline treat-
ments in the two scasons are shown in
Figure 1.

For the 2011 scason, sap collection began
in carly-March and continucd until April
13th. Sap yiclds for all three systems using
CVA (av:rag: of 29.4 galftapj were signiﬁ-
cantly higher than for the system using the
standard spout (20.6 gal/tap). Of the sys-
tems on new CVA, the sap yield for the sys-
tem with new drops was marginally higher,
with an average of 3.6 gal/tap morc than
the systems with droplines that were cither
2 or 8 yrs old.

Thus at sap values in the range of $0.30-
0.50, the usc of a new drop would result in
a gross profic of $1.08-1.80/ap. However,
after factoring in the cost of the mareri-
als and labor for construction and instal-
lation of the drops, the net profit of using
new drops ranges from negative $0.47 (a
nct loss) to positive $0.33/tap (a nct gain).
Clearly the cxpense of installing a new
dropline when using new CVA docs not
result in a clear advantage.

In 2013, sap flow started on February
26th and continued intermittently until
April 22nd.
significant difference due to dropline age,
ranging from 30.0-31.5 gal/tap when CV5S

Total sap yicld showed no

were used. Given the fact that the system
with new droplines did not outperform the
systems with older droplines when using
CVS, the usc of a new dropline resulted
in a net loss of approximatcly $1.40/tap.
Typically we would expect that sap yicld an
used droplines would be considerably lower
if non-CVS were employed.

In a nearby study, we found that used
and uncleaned droplines with used spouts
produced nearly 30% less than droplines
Uscd
droplines with new, non-CVS spouts pro-
duced 13.5% less sap than the droplines
with CV5 under the same circumstances.

For this study, if CVS were not used, we
would expect that the 2 yr-old droplines
would have produced around 26 gal sap/
tap if new, non-CVS were used, while the
10-yr old droplines would have produced
about 20 gal sap/tap on ncw standard

with CVS on the samc pump.

spouts.

As a result, we can conclude that chang-
ing droplincs when using CVS does not
improve sap yicld, at lcast out to the maxi-
mum droplinc age tested (10 yrs), but do
posc a significant advantage over cither
uscd spouts or new spouts when employed
on used droplines,

Therefore, the timing of dropline replace-
ment when CV adapters or spouts are used
depends more upon how well the tubing
and fittings (other than spouts) arc holding
up than on the desirc to increase sap yicld.

If tubing is starting to break down, or
tubing is pul]ing off ﬁrtings (due to p|astic
fatiguc), then droplines should be replaced.
The timing of this will vary considerably
depending upon the quality of the dropline
material, thus maple producers are advised
to keep a close cye on any failures that hap-
pen in older 5/16” tubing system, particu-
larly if they scem to be concentrated on a
single causc.
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