Computer Use in Nursery Management.

Jerry Grebasch?

Nursery Managenent is a blend of art and science. The
science aspects give us information that is measurabl e and
recordable. This is the area in which the conputer offers
its value. Nursery Managers need not be conputer
programmers, but need to be able to interact with programers
The lowa State Forest Nursery uses six basic prograns that
store and retrieve infornation on seed |ots, seedbed inventory

soil status, tree ordering
anal ysi s.

For the past 21 years | have managed the
State Forest Nursery for the Iowa Conservation
Commi ssion. Currently, production is 6
mllion seedlings. This is divided between
coni fers, hardwoods, and shrub materi al
Aver age order size is slightly over 1,200
seedl ings, with between 4,500 to 5,000 orders
bei ng processed annually.

We grow trees so that we can nmeet refor-
estation needs. In many states, this can
vary from large block plantings to states
where plantings are relatively small and
al ways m xed with an eye to wildlife habitat. In
all cases, the seedlings nmust grow. There are
some nurserymen who feel that their job ends
when the seedlings go out the front gate. But
many of
us understand that we nmust follow these seedlings
into the field and insure that the plantings
are successful. We deal with a great number of
variables to achieve that goal. The success of
the nursery operation depends on the fact that
the plants must survive and grow in the field.

| believe that nursery managenment is both an
art and a science. In many instances, both
areas affect our management procedures. As an
art, we |look through nursery beds, touch
seedlings, pull seedlings up to |look at the
roots, feel the soil with our hands to check
the moisture content, look with our eyes in
terms of the quality and overall condition, and
sometimes work fromthe heart on how we fee
our stock is doing. As a science, nursery
managenment requires keeping records and trying to
duplicate results over successive periods of
time. It's this aspect of the nursery that I'd
like to address myself today, the science of
record keeping and the use of conputers for this
monument al task.
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cultural practices and cost

The variation of years of experience anong
this group points to the need for records
Those who have been managing for a |ong period of
time have gained a wealth of know edge but it
is essential that this know edge be passed on to
our successors, so that they too can continue to
produce high quality stock. Records and notes
can be passed on. | remenmber when | first started
in this business, my teacher and | would go into
the field. Various characteristics were brought
to my attention for example, picking up a handfu
of soil to feel the npbisture content. At the tine, it
was difficult for me to sense. Only time and
experience hel ped. We'd go into the cold storage
facility, and 1'd be asked to feel the condition
of the roots. Quite frankly, it was again most
difficult for me to experience the sanme feelings
that ny teacher experienced. However, when we were

able to get into the office and | could | ook at
the records, | could see what the watering
schedul e was and then go back to the field to | ook
at the condition of the stock. | was better able to
begi n understandi ng nursery

nanagenent .

Tom Landi s has asked nme to address the ques-
tion of when to buy a conmputer? My answer to that

is as soon as you possibly can. | know that some
are further ahead in programs for record keeping
but it's none too soon for all to start
recording information. | haven't found a better

met hod of record keeping than the conputer. Before
the computer, many times | found nmyself
sacrificing the information just because it

woul d take too long to wite it down. | remenber
wal king into a nursery office and having the
manager show me on the wall, a board which

di splayed all the cultural practices that were
performed on the various nursery beds. \What was

shown was the desired rate of fertilization and
other cultural practices. When | asked what was
actually applied, there was no answer. In keeping

records the desired as well as the actual
results need to be recorded. The conmputer all ows
greater flexibility in which to achieve those
results. Then when playing Sherlock Hol mes, we can
refer back to what was actually applied and



begin to anal yze the reasons for the possible success
or failure of that crop. A quick survey suggests that
many have witten or are in the process of witing
their own software programs. The major concern that |
have for this entire conputer proliferation is that
we are repeating what others have done in the past. |
think that it is essential that we stop re-inventing
the wheel .

For those areas where prograns haven't been

witten, 1'd like to discuss some of the possible
problens. This cones nainly fromthe heart, along with
much experience. | think the first thing you nust do

is analyze the person who will be doing the
progranming. |If that person is well grounded in
forestry and nursery nmanagenent you are ahead of the
gane. If not, as was ny experience, you are going to
spend al ot of time and energy explaining to them what
the nursery process is and getting themto understand
your needs. One technique | have found quite
effective is to literally draw a picture of the end
result. Renenber, the prograns and software are not
going to neke decisions for you but rather aid you in
maki ng decisions; therefore, the data that you are

| ooking at nmust be in usable form It nust flow and
work well w th your operations. Secondly, comunica-
tions is a very inportant aspect of software de-

vel opment. | spent the first six nmonths working with
the programrer just to develop the terminology. One of
the greatest frustrations this programer had were the
exceptions that | was willing to tolerate. The human
mnd is able to assimlate and put into a meani ngful
form diverse data on which to base decisions. To the
contrary, the conmputer has to deal with each bit of
information so that if you're going to have
exceptions, they have to be worked into the

programmi ng. O course, exceptions then make the
programm ng job much nore difficult.

| believe you nust have an understanding of
accounting. There's nothing worse than presenting
information to the conptroller and not using basic
accounting principles. They wll dismss your
informati on so that your work and good intentions go
down the drain.

One of the nore inportant aspects of providing
information is to present it in logical form It is
inportant to think through the steps frominputting
the data to the final report. These |ogical steps
are necessary in the programm ng and will prevent
headaches in the future. As we were devel opi ng one of
our prograns, things were going very well until |
asked if a particular bit of information could be
added. The expression on the progranmer's face said
just the opposite as he said "Yes, certainly we can do
just about anything, but we're going to have to go back
to square one, because there is not space left in that
field to record the data." Forethought in determning
your goals will prevent or at |east reduce sone of the
probl ens.

It is inportant to have a good working rela-
tionship with the people witing the program Be
sure to ask for the cost estimte of the program

in general, and specifically for any changes you
request. At one point, | requested that $50 of wages
be transferred to another area. It was sonetime
later | learned that the charge for that correction
was $300: Since then, | always ask about the
difficulty of the correction and the estinated cost.

There are several things that | would do dif-
ferently. The first itemwould be to becone nore
know edgeabl e about conputers and understand the
limtations. | do not want to becone a conputer
programrer, but | do want to know what the computer
is capable of and then be able to use that information
to nmake managenent decisions. | certainly feel that
we need to devel op educational prograns that would
enabl e nmanagers to understand the conputer. Many
times, in semnars or short courses, we are told how
to wite prograns. | don't think that's necessarily
what we need. As
I mentioned earlier, think out the problem Don't rush
into having sonething designed without thinking it
through very carefully, no matter who is doing the
witing. A brief description or flow chart will aid
you in the whole process of program devel opnent.

There's an area that |'mstill very interested in,
but because of finances, have been unable to nove into
it thus far. The nursery is accunul ating a great deal
of data on growi ng stock, but there is one nore step
that needs to be inplenented, the use of bar coding.
Bar codi ng our seedling bags would allow us to trace
nursery cultural practices back to the individual
order. Then we woul d be able to devel op a data base
that would allow us to investigate our nursery product
after it has left the nursery.

At the present time, the State Forest Nursery has
si x basic conputer programs. First, is our seed |ot
information. Second, is the nursery bed inventory.
Third, nursery soil data. Fourth, tree order system
Fifth, cultural practices records, and sixth, a cost
anal ysis system

I"d like to first address nyself to the seed | ot
information. This is a small program but very
important in two respects. First, to have at your
fingertips the seed lot infornation that you feel
important; and secondly, to have a value of your seed
inventory. | was interested in sonme basic
information: the species nane, seed |ot code,
nmoi sture content, germnation percent, purity percent,
seeds per pound, date that it was tested, who tested
it, the source purchased from the seed origin, crop
year, elevation, cost per pound, the beginning weight,
current weight, and the dollar value of the seed. This

programwas one | had witten nyself. | used Datastar
as the input format so it provides me with a fill-in-
the-bl anks screen. Qutput is generated through
Reportstar. | use this primarily for seeding

information in order to know what seed we have

avail able, the quantity, germi nation percent, seeds
per pound, location collected, and so forth so that |
can then determ ne which seed lot to use for our cur-
rent seeding. The next report is used for our



cost accounting people to show current seed on hand
and the val ue of that seed.

The second conputer programis our nursery bed
inventory. This was a programori gi nally devel oped by
Dr. Ware at lowa State University, andthen nodified by
Dan Garst to be used onthe IBM PC | do not intend to go
into detail onthe statistical analysis of this
programbut rather address howthe data is entered i nto
the conputer. I f any of you are interested in a copy
of the thesis, please contact ne. As the sanple plots
are taken, data is collected on sheets right in
the field. These sheets are then brought into the
office and using a line editor simlar to MS DOS
Edlin, entered into the conputer. The first program
is for checking errors. As an exanple, if you are using
total nunber of seedlings in a plot as well as sal eable
nunber of seedlings, had those nunbers been accidentally
transposed, the informati on woul d be flagged and you
woul d be able to go back and correct the data. Qher
i tens being checked are consistency of data and the
reasonabl eness of the nunbers. If the data stands up,
it is then run through the second program | should have
stated earlier that our initial sanmple is 20 plots
per species and age class. The programis run on the
basic 20 plots to deternine if an additional nunber of
sanples is necessary to achieve the desired degree of
accuracy. This programw ||l indicate the additional
nunber of plots necessary and the spacing interval.
Wth the additional plots taken and the data recorded,
we then are able to run our final report to yield the
nunber of plant-able seedlings and the standard error.
This is then ,the basis for our nursery sales.

The third conputer programis soil analysis data.
V¢ have purchased a Hach Soil Testing Syst em which wor ks
very effectively for us. Data is obtained annually on
the three major nutrients and seven mcro-nutrients,
fromsanples of all sections of the nursery. Of
course, if there are any signs of problens, we wll
take soil sanples immediately. The data is then
recorded on paper so that it can be entered into the
conputer. Current data is nmerged wth previous
information to provide an historical basis in
chronol ogical order. If there is a need, we can
provide a printout for the entire nursery or for a
particular location in the nursery.

Fourth is the tree order systemthat currently
handl es between 4,500 and 5,000 orders, with an
undefined capacity. The begi nning docunent is the
application that the | andowner subnits. The data is
entered into our conputer using a fill-in-the-
bl anks syst emwhi ch makes data entry easy for the
operator. ltenms that are recorded include: |andowner
and address, shipping address if it's different
fromthe | andowner's location, county where the trees
are to be planted, whether it is to be shipped or
pi cked up, and whether sales tax is to be paid. Each
speci es that the |l andowner is ordering is recorded by
code. Also displayed on the screen is current
inventory for that species which is then reduced by
the amount of that order. On the right hand of the
screen, the current bill

ing cost of trees and tax is applicable is shown.
A maj or decision that we nade in establishing this
programwas to all ow changes to the order until just
prior to shipping. | knowthat many will di sagree, but
we felt in order to better serve the public, we
wanted to be sensitive to their needs. If a change
is to be made, a correction sheet to the order is
conpleted and the infornation is entered into the
conputer. The systemis interactive so we are able to
go into the data base and change whatever the | andowner
wi shes. An invoice can be generated at any tine after
the order is entered. The invoice includes order nunber,
speci es requested and avail able, cost, and due date.
The invoice is generated with a due date so that paynent
not received in tine will cancel the order and return
the stock to our sales inventory.

A cumul ative, al phabetized listing of cus-
toners is generated to enabl e quick cross referencing
of the tree order nunber when a custoner calls.

Once the invoice has been mailed and paynent
received, a credit change program is used to
record order nunber, date of paynent, and the anmount paid.
At the end of each entry session, a printout is
generated to indicate the financial transactions
of that session. Because of the last ninute change
capability, a second or third invoice can be is-
sued if necessary. Any over paynent reflects the need
for a refund.

As shipping tinme approaches, a bagging list is
prepared. The bagging |ist can be conposed of all orders
to be shipped, a group of orders to be shipped, a group
of orders to be picked up, or a conbination of orders.
The bagging list is used internally in our
shi pping office as a neans of checking the day's
work and identifying the species conposition of each
order.

The second itemgenerated is a bag label. This is a
gunmed | abel that is applied to our shipping bag. It
carries the order nunber, the nane and address, and the
nunber of seedlings in each bag. This aids the people who
are preparing the orders. The conbi nations and maxi num
anount that can fit into a bag change as vari ations
occur in the stock. Corrections can easily be nmade to
the programthat generates the |abels.

Another itemis a report sent to the
district forester indicating the |landowner, county
to be planted, and the nake up of the order. This report
can be issued throughout the season to informdistrict
foresters of orders received and processed by the
nursery. This is helpful in inproving communications
bet ween the nursery and the field.

The end of the season sal es report shows anount of
stock sold, amunt shipped, and anount picked up. There
is a variety of other information all pertaining to
the orders.

The fifth and sixth computer programs are a



onmbi nation of cultural practices and cost analysis. They
re grouped together because as data is collected on the
ultural practices, you can very easily assign the costs
o those activities. W have a labor tine

lassification systemthat is broken down into four

reas. The 100 series are miscellaneous activities

uch as miscel |l aneous weedi ng, spraying, and

ertilizing. The 200 series are labor that is directly
pplicable to a species and age class. The 300 series
epresents what we call cooperation with others in the
onservation Comm ssion, lowa State University, and the
.. S. Forest Service. The 400 series is the seed

ol lection program W are able to indicate the nunber of
ours spent collecting specific species of seed.

A general classification neets the necessity of
dentifying and coding a wide variety of supplies and
qui pment on the nursery. The first part is a code
lassification for all seeds, fertilizers, shipping bags,
tc. Each piece of equipnent valued in excess of $2,000
as a series of code nunbers assigned to record |abor,
uel, mleage, oil, depreciation, parts, and service.

Lastly, there is a series of niscellaneous codes for
ork that is done in the nursery: garbage collection,
atural gas bills, and so forth. Al of these costs
re coded when being entered.

The nursery has three sources of input data. The
inme report, titled Weekly Activity Report, is conpleted
y each enpl oyee based on hal f-hour increments. Second
nput source is the clainms for purchases by the
ursery. The claimis coded indicating the piece of
qui pnent or general category that it should be charged
0. Third input data is materials and anmount used,
esired rate, and |ocation of area where applied, which
re all recorded on paper by the enpl oyee doing the
ork and then entered into the conputer once a week.
‘here is a checking programthat data can be run
gainst to detect obvious errors. Once all the

data is recorded and run through the checking program
streamfiles are permanently updated. The following is a
sanpl e of the wide variety of reports which can be
derived fromthis data base. The bed assignnment report
contains |ocation, age class, species, bedding area,

bed and path area, and seed | ot code. This report can
al so be rearranged by species. These reports are
very ef fective for identifying useable beds for fall
seedi ng. The next report is a current inventory of
supplies on hand, including the quantity on hand, the
date | ast purchased, quantity |last purchased, and
the unit price. The equi pnent report indicates the
fuel cost per hour, gallons per hour, |abor and
depreciation as well as the total operating costs.
These reports are invaluabl e when considering

repl acenents.

There is a report on each enpl oyee which gives a
break down of hours and dollars spent in each time
classification. Thus, one can easily see where
enpl oyees are being utilized.

The report summarizing the cost of grow ng
seedl i ngs shows both the direct and indirect costs.
These reports can be conbined to give costs of
produci ng individual species or groups such as
coni fers, hardwoods, or shrubs, or total figures for the
entire nursery.

Cul tural practices report shows in chrono-
I ogical order all of the cultural practices such as
the time of fertilization, tinme and anount of
spraying, as well as the desired and actual rates of
application. This then is an inmportant tool for
devel oping a conpl ete program for growi ng nursery
st ock.

There is no doubt that a conputer can be a very
val uabl e tool for nursery nanagers. Wth careful
pl anning and attention to detail, records can be
devel oped to insure repeated production of high quality
st ock.



