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Abstract. This paper highlights the various projects
in the Nursery and Reforestation Programat the M ssoul a

Technol ogy and Devel opnent Center.
The Root Pruner, Machine Vision,

Proj ects di scussed are:
the Tree Seedling Counter,

the Progeny Seeder, and Portable Field Storage. O her
projects, including the Pollen Collector and the Bracke

Scarifier Seeder wll

ment efforts, field tests,

descri bed.

be discussed in |less detail. Devel op-
and docunentation will be

| NTRCDUCTI ON

The M ssoul a Technol ogy and Devel opnent
Center (MIDC) has provided i nproved equi prent
and techniques to Forest Service nurseries for
nore than 20 years. The goal is to continue to
contribute to the efficiency, safety, and pro-
duction of the Forest Service Nursery Program

Ben Lownan nanages the Center’s Nursery
Program If you have questions or need inforna-
tion, contact himat: USDA Forest Service

M ssoul a Technol ogy &
Devel opnent Center
Bldg. 1 Fort Mssoula
M ssoul a, Mr 59801
Phone (406) 329-3958

PRQJIECT STATUS REPORTS

Nursery Techni cal Services-- TEQ2E12

MIDC s Nursery Technical Service project
al |l ows Center personnel to attend neetings and
provi de technical advise on request. The pro-
ject allows us to provide technical services to
Forest Service nurseries and respond to requests
fromState and Private personnel. Current work
underway in this project includes a major update
of the “Nursery Equi prent Catal og,” originally
published in 1975. Wrk on this update is 70
percent conplete and publication is planned for
Decenber of 1990. In addition, MIDC has draw ngs

of various nursery equi pnent avail abl e on request.

Addi tional drawings will be added as resources
beconme available. Alist of drawi ngs and pub-
lications will be distributed i n Decenber, and
the list is also periodically published in Tree
Planters’ Notes. Exanples of projects that are
responses to requests fromthe field include:

IPaper presented at the Conbined Meeting of the
Western Forest Nursery Council and Internountain
Forest Nursery Association, Roseburg, CR Aug. 1990.

2Ben Lowman is Pr ogram Manager, Mssoul a
Equi pnent Devel opment Center, M ssoula, M.

MIDC nodi fied and built small root growth chanbers
for Forest Service Research |aboratories. These
are now bei ng used by nurseries. MIDC desi gned
and built electrical surge protection for 43
Forest Service weather stations used in the
Ref orestati on | nprovenent Program MIDC nade
drawi ngs of the gravity table nodification de-
signed and built at the California D vision of
Forestry, L.A Moran Regeneration Center in
Davi s. New applicabl e technology is continually
noni tored under this project.

| sozone Labor at ory--0E02E33

A National Forest Cenetics El ectrophoresis
Laboratory (NFGEL) was founded by the Forest
Service in 1988 for starch gel testing of forest
plant material. Since existing equi pmrent was not
desi gned for use on a production basis, problens
with efficiency and accuracy were inmediately
evident. MIDC was asked to identify tie problens
and design an efficient systemof equipnent geared
toward a production rather than a research envi-
ronnent .

MIDC engi neers and NFGEL genetists nmet in
Novenber of 1989 and identified the problens and
expl ored possi bl e solutions. MIDC agreed to de-
sign and build buffer trays and gel nolds, a gel
slicer, and a grinding block, wck conbs, and jig.
Each pi ece of equi prent would be part of an in-
tegrated systemthat woul d elimnate nuch of the
hand work and provi de consi stent operating con-
ditions.

Prot ot ypes of the equi pnment were designed
and built by MIDC. The prototypes were then sent
for testing. Al equipnent provided good results,
and it was agreed that the equi pment offered a
nore efficient testing procedure.

MIDC is currently searching for a plastics
manufacturer to build the equipnent required to
fully equip NFGEL. Drawings are avail abl e upon
request .



Field Storage Refrigeration Unit

Field Storage--6E62E11

A portabl e pi ck97up sized refrigeration unit
was devel oped under contract by Pol ar Products of
Torrence, California. The 12-volt system operates
fromthe 1297volt vehicle electrical system a
photo-voltaic array with a backup battery or 110-
VAC through a battery charger.

The unit was field tested in Region 6 during
spring planting. Reviews were mixed. Illinois
Val l ey Ranger District, on the Siskiyou National
Forest, reported in97bag tenperatures were held
below 35 F during a 6 to 10 hour day. Valla
Wal la Ranger District found the cooling capacity
of the reefer to be adequate. The tree hauling
capacity was insufficient since this Dstrict has
fairly large planting sites. Suggested inprove-
ments were an easier nethod of inclining the PV
array, sinplifying the AC (battery charger)
hookup, and reducing the overall weight.

A random survey of the field conducted by
Dick Mller, WD Tinber staff, suggested the
dermand for this unit varies. Regions 5 and 8 were
the nost enthusiastic. Many respondents were
reluctant to use anything nore mechanical than
an insul ated box and ice.

In FY91, MIDC i s considering devel oping a
110-VAC storage unit. This unit would have a
nmore sinple electrical systemand would require
| ess mai nt enance.

Seedl i ng Count er - - 5E52E28

To neet the demand for seedlings for national
reforestation efforts, Forest Service nursery
nmanager s nust have accurate cultural and inventory
data. Much of this information is obtained by
seedl i ng counts. Such counts are |abor-ntensive
and expensi ve.

Aut omat ed Tree Seedling Counter

An autonated tree seedl i ng counter was
devel oped by MIDC with the aid of two contracts
to Dr. @enn Kranzler of Cklahoma State university.

The counter consists of light enmitter and
receiver circuitry housed in seal ed al um num
encl osures and nounted on a skid. There is a
magnetic pick up for determning distance travel ed
and to provide a reference for nmeasuring stem
diameter. A conputer allows data storage and
retrieval and interfaces with a personal com
puter. Along with a battery, all these conpo-
nents are nmounted on a cart that attaches to a
tractor with a three-point hitch. The heart of
the machine is its unique opto-electronics that
permt accurate seedling counts. A count is
made each time a seedling interrupts the invisible
l'ight beam between the emtter and the receiver.
Once a run is conpleted, the on-board conputer
can provide a dianeter range of seedlings in the
bed and distance traveled. It also produces a
profile of seedling stemdiameter versus quantity,
fromone-eighth millimeter to 30 mllimeters in
one-eighth millimeter increments. This data gives
nursery managers an indication of how many seed-
lings wont neet their grading criteria.

A video, “The Seedling Counter” is avail able
on request from MIDC.

Progeny Test--7E72E27

A seeder for exact placenment of tree seeds
for progeny testing has been devel oped. Two units
were built and delivered to Bend Pine Nursery in
Oregon and Wnd R ver Nursery in Washington.

Seeds are individually placed into a “shutter
Box” apparatus in the seed | aboratory using “air”
tweezers. Each shutter box contai ner holds 96
seeds. The shutter boxes are then taken to the
field and sown with the seeder.



Two units were built and field tested. A
publication and drawings will be prepared in
FY 1991 and may be request ed.

Pol | en Col | ect or -- 8ES2E18

The Pollen Coll ection and D spenser Project
actual ly consists of two efforts, one to devel op
equi pment to collect pollen for subsequent mass
pol lination uses and the other to devel op equi p-
ment to apply pollen in controlled pollination
wor k. The pollen collection equi prent work is
bei ng done with Don Copes of the Pacific North-
west Forestry Sciences Laboratory in Corvallis,

O egon, on West Coast Douglas-fir. The pollen
appl i cati on equi pment work is being done with

Fl oyd Bridwater of the Southern Forestry Sciences
Laboratory at Raleigh, North Carolina, on Loblolly
Pi ne.

Several devices were evaluated for collecting
pol Il en including: enclosing the | ower two-thirds
of the tree with canvas and shaking the tree;
bl owi ng through the tree and collecting on the
opposi te side; and vacuum ng the tree and col -
lecting electrostatically or with a cyclone
separator. Al of these methods work to sone
degree, but all have drawbacks. The cycl one
separator was sel ected as the nost pronising and
its devel opnment is continuing.

For application of pollen several air in-
jector devices were evaluated for netering pollen
into the airstreamand several emtters for di-
recting the pollen onto the individual cones were
al so eval uated. The equi pnent devel oped is |ight
wei ght for application froman aerial bucket. W
are in the process of nmeking draw ngs of the
appl i cator and | ooki ng at equi pnent for controlled
pol | en application.

Bracke Scarifier--9E92E18

The Sem nol e Ranger District on the Ccal a
Nati onal Forest asked MIDC to inprove the Bracke
seeder/scarifier machine to obtain better stock-
ing for direct seeding of sand pine.

MIDC added an air planter to the unit as
wel | as a Dickey John planter nonitor. Drag
chains were added to both units to cover seeds
pl aced in the scarified spots. The seed drop
| ocation on the old planter unit was nodified to
improve its performance with an optional plate
to restore it to the original configuration.

The Bracke drive chain boxes were repaired,
cl eaned, and re-| ubed.

The new air planter unit distributed the
seeds out |onger along the patch and delivered
25 seeds per patch. The Seminole Ranger District
used the nachine for 300 to 400 acres and had no
problems with the nachine. On inspecting the
fields planted, the seeds were adequately covered,
but the ground was still |oose and had not packed
around the seed. It appears that a packing
mechani smwoul d provi de a nore optinmum seed bed.

MIDC consi dered a BC drag chain scarifier
as an alternative to the Bracke Seeder Scarifier.
The scarifier was assenbled with the drawbar
pul ling three doubl e-chain assenblies equally
spaced. The scarifier was pulled with a D4
craw er tractor. One test plot was broadcast
seeded and then chain scarified and a second
plot was first scarified and then broadcast
seeded. Seedling germination will be nonitored
on these plots.

Al though the three doubl e-chai n configu-
rati on was adequate, the doubl e-chain caused
nore soil disturbance or ridging than desired,
so the scarifier was re-configured with five
singl e chain assenblies. About 400 acres were
seeded with the BC drag chain scarifier in the
five single chain configuration. A cyclone
broadcast seeder was nmounted to the front of a
skidder that pulled the scarifier. The seed is
pl aced over the ground by the seeder and then
covered by the drag chain scarifier. Qher
seeders may be used in this systemto better
control the quantity and placenent of the seed
bef ore covering. Further nodifications will be
tested in FY 91.

Machi ne Vi si on-- 9E92E19

Tree seedlings are grown in Forest Service
bare-root nurseries based on specifications
tailored to specific Forest and D strict needs.
After lifting, seedlings are delivered to pack-
ing sheds for grading and packi ng. Each For est
Servi ce nursery has developed its own quality
control standards for the seedlings they deliver
to field units for outplanting.

The current quality control and grading
process is unacceptably |abor-intensive and
expensi ve. The graders cull seedlings that do
not neet field specifications, count seedlings
that do neet specifications, and place themon a
packing belt for final processing and packagi ng.
The grader sorts the seedlings by stemdianeter,
top length, root area and overall quality.
Quality control is nuintained by checkers who
sanpl e graded seedlings and nonitor grader’s
per f or mance.

MIDC was asked to determine the feasibility
of automating the quality control and grading
process in an effort to reduce costs.

Wrk was done on contract to Cklahoma State
University by Dr. denn Kranzler and M ke R ghy.
They investigated using nachine vision to perform
the grading or quality control measurements needed
in seedling grading operations. Machi ne vision
and i mage processing were used to nmeasure various
nor phol ogi cal properties of seedlings. A grading
schene was integrated into the software to accept
or cull each seedling, depending on norphol ogical
characteristics.

OSU s study proves that machi ne vision can
neasur e nor phol ogi cal features nore consistently



than current nethods. OSU has denonstrated the
feasibility of using machine vision to neasure,
record, and grade individual seedlings. As a
result, MIDC recommends that technol ogy to auto-
matic quality control in the grading process
shoul d be pursued. Wen automated quality control
has been established, autonating nmachi ne gradi ng
shoul d be expl ored.

Packi ng Shed Root Pruner--9E92E20

Tree seedlings are pruned in the nursery
packi ng shed to provide tree planters seedlings
with a uniformroot length. This process,
currently done with a hand-operated paper cutter,
requi res additional personnel, is unsafe, and is
often a bottl eneck in the packing shed operation.
MIDC is currently devel oping a root pruner proto-
type that will automate this process to increase
packi ng shed efficiency. Safety will be inproved.

MIDC first devel oped several prelimnary
concepts of root pruners. Conceptual draw ngs
were revi ewed by Forest Service Nursery nanagers
and a prototype was devel oped. This design, a
conveyor systemw th wire baskets that close
around seedling roots and present themto the
cutter, provided a safe and efficient method of
root pruning. The prototype was equi pped with
three cutter heads for testing three types of
cutters: (1) a high-speed circular saw, (2) re-
ciprocating blades, and (3) a trigger air shear.

The prototype was tested by four Forest
Service nurseries in the Northwest for comments
and review. All nurseries were pleased with the
concept and would like to see devel oprment con-
tinue. Modifications will be nade and production
testing should begin this wnter.



