
markUPC symbols if they wish to do businesswith large retailers and
massmarketerslike K-Mart. These largeretailers arepressuringthe
floriculture andnursery industries to bringplantproducts in linewith
otherconsumercommoditiescurrentlysoldunder theUPC system.

Inaddition tomeeting market demand, all areas of horticulture can
usetheUPC systemfor inventory control, plant identification, pricing,
shipping and as a form of feedback from retailers togrowers relative to
future production. Byusing UPC, growers helpretailers sell products
andretailers helpgrowers plan production to meetconsumer demand.
Inaddition, the horticulture industry hasa number of sales problems
unique tothe industry which a successful UPC system could solve. For
example, horticultural plants donothave standard, commonly identifi
ablenames. The names which areused areoften not readily recognized
by clerks andconsumers. UPC could bringauniversal nomenclature as
well as a standarization measure for grading horticultural crops. It
should be noted that the American Association of Nurserymen has pub
lished and made available to nursery growers identificationnumbers
and standard productdescription. To theauthor'sknowledgeno such
listingis available forthe floriculture industry.
- Before any of this canhappen,growersand retailers need to agree

on the best possible location of the UPCon plant labels and that the
standardsused to assignUPCwill be useableby retailers. The need for
unique andspecial quality control processes toensure readability of
UPC is also critical to implementation. Growersand retailers should
worktogether sotheUPC willbeuseable in its location andreadable at
retail.

How to get started? As agrower, the first step is to contact the
Universal Code Council to obtain a growers code. Their address is:
Uniform Code Council, Inc., 8163Old Yankee Road, Suite J,Dayton,
OH,45458. Each businessis required to haveits own code. After
growers receive theirfivedigitcodenumber,they willneedto assign a
five digitproduct identification code toeach product. Thisdone, UPC
codes canbe applied to products.

SinceUPC is somethingthat willbe industrywide beforelong,
growers, wholesalers and retailers shouldbe lookinginto gearing up
for useage. For those interested in obtaining knowledge about UPC
issuesand the horticulture industry, the authorrecommendsreading
the Plantscan Task Force report The Plantscan Task Force is an ad hoc
committeeof the Planting Council. Thereportcoversa numberof
issuesgrowers, suppliers, wholesalers andretailers areconcerned
about. This report makes a series of recommendations with common
understandings. The reportcanbe obtainedby writingThe Planting

It may be necessaryto space plants furtherapartto enablebetter
insecticidecoverageon the lower leaf surfaces. Thafs where the white-
flys are!
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Groundwater Pollution and the Greenhouse

Richard J. McAvcy
Extension specialist-Greenhouse crops.

Greenhouse businesses routinely handle a number of potential pol
lutants. Growers can reduce the potential forgroundwater pollu

tion by understanding which compounds cancause contamination and
how contamination occurs.

Most growers areawareof the potentialhazard associated with pes
ticides in the environment Plant growth regulators, fertilizers, surfac
tants,dyes and biological agentscanalsocontaminate water supplies.
All of these compounds areroutinely used in greenhouse crop produc
tion.

Other chemicals, such as fuels (gasand oil), cleansersand flushes
(such as those used to clean boilers or equipment) and road salts,are
used in the operation and maintenance of the greenhouse facility.
These agents must also be regarded as potential groundwater con
taminants.

This article will focus on the chemicals used in the greenhouse for
crop production.
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Fourkey elements directly influence the potential for groundwater
contamination. These include the physicaland chemical propertiesof
(1) the chemical agent,(2) the soil,(3) physical,geological and climatic
properties of the site and (4)the management practicesemployed by the
grower.

Pesticides (andothercrop productionchemicals)differ in solu
bility, absorptionby soil particlesand persistencein the environment.
Factors which favoreventual groundwater contamination include high
solubility, low absorptionby soil particlesand long-term persistence.

Soil texture, organic matter content and structure all influence
chemical movement to groundwater. Sands and gravels allow water to
percolate through the soilquicker than do siltsand clays,increasingthe
potential forcontamination. High organicmatter will tend to absorb or
bind chemicals and will also support more biological activity than
coarse,sandy soils,decreasing the risk of contamination. Soil structures
containing lots of macropores, which are direct channels to ground
water, are high risks for contamination.

Directly under the greenhouse the soil may be compact, lacking
cracksand worm tunnels (macropores). However, the areaadjacent to
the greenhouse may differ considerably. Growers should consider this
factor especially if waste water is channeled out of the house and onto
the adjacent land.

Greenhouses located over shallow water tables have a high poten
tial risk of contamination. Geological features such as fractures in
bedrockoverlying an aquiferalsoincrease the risk factor. High average
yearlyrainfalls increase the percolation through the soiland the poten
tialto carrysolublepollutantsto groundwater.

While the grower cannotchange many of these factors, he/she can
adopt management practices to minimize the potentialimpact The key
to groundwater pollution is prevention. Once contamination occurs,
the remedies are expensive and difficult to achieve.

Growers must consider the potential risk factors involved when
cropmanagement decisionsaremade. The following list of suggestions
canbe used to make the correctmanagement decision.

Site selection:

a) Evaluate and select low-risk sites for new greenhouse construction.
(Contact the SCSofficerin your county forhelp.)

b) If a low risk building site is not available growers should consider
installinga recirculating fertilizer/irrigation system, or a floor
drainage system and catchment ponds to capture greenhouse waste
water.
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mation, improves checkout productivity, reduces pricemarking and
price tampering, andincreases efficiency of warehousing, receiving and
shipping.

Retailershave found they can identify product shrink item by item,
allocate shelf spacebased upon product movement and provide a
measure of advertising effectiveness in the movement of specific items.
Inventory managementand control functions canbe improved and
made more cost effective.

The UPC symbol is merely a seriesof light and dark bars and
spacesrepresentingdifferent numbers which are printedbelow the

bars and spaces.
upc stanoaro code - consumer items The basfc UPC

system is called
Version A. It

consists of a 12-
digit number
starting with a
zero (0) at the
extreme left for
general mer
chandise. The

next five num

bers are a

Universal Code Council assigned number designating a specific
manufacturer or grower. The second set of five numbers is the product
identification number.

To many people, the bars and spaces look the same. They do mean
different things. At the retail level, automated checkout stands "read"
the symbol when it passesover an optical scanner.The UPCsymbol is
then decoded and transmitted to a computer which stores supplier,
price,inventory and other information.The computer sends back the
item's priceand descriptionwhich is printed on the consumer's receipt
tape. At the same time the computer captures and stores product move
ment information forlater reports.

At the manufacturinglevel,more and more productsarebeing
UPC source marked at the time of manufacture. It is more efficient to
source mark at this time. It is alsoless prone to errors.At all levels the
UPC system becomes a common identification system that canbe used
on purchase orders, invoices, bills of lading and shipping containers.

Where is the horticulture industry relative to UPC?There is no
doubt in the author's mind that UPCwill become more widely seen in
the future. The bottom line is that growers arebeing required to source

Number
System

Characters \

12345

Mlg.
10. #

678901

Product
I.D. #

/Encoded In
Check Digit
" ncoded i:

Symbol



Thielaviopsis basicola has similar foliar symptoms as root rot,but this
disease progresses moreslowly.The leaves roll inwardbeforeyellow
inganddropping off. Infected stemsmay redden andbecome swollen.
Black resting spores canbe seenin cracks in the basal portion of the
stem.

The rootsareusually white at the tip and upon enteringthe stem.
The area between the tip and the stem will be brown streaked.

All three rootdiseasescanbe controlledby applying fungicides
during the growing season.

Avoid root problemson poinsettiaby followingsanitationprac
tices, proper planting procedures, preventative fungicide treatments
and propercultural practices and procedures.

The UPC Bar Code

EdwinD. Carpenter
Extension Specialist-OrnamentalHorticulture/Merchandising
There is no doubt that everyone is aware of the various sized bars

found somewhere on many consumer product packages. As con
sumers we may have becomemore awareof them as grocerystoresand
departmentstoreshave shiftedalmostexclusivelyto theiruse. As busi
nessowners or managers, the UniversalProductCode has created
some anxiety and perhaps some fear.

What is the UPC? Basically the UPCis a system to identify every
item soldby a retailer. However,we shouldlook at it asa system that
standardizes and streamlines productmovement frommanufacturer/
grower to consumer. Since(UPC) is a numbering system to identify
eachkind of product, the barsbecome the machine-readable code that
facilitates partialautomation of the retailcheckout process. Two other
codes are also involved: the industrial code (OQ) and the shipping con
tainer code (SKU).

The UPCsystem was created in 1973 by the groceryand food dis
tribution industries to simplify and more accurately identify products
as the goods moved from manufacturer to wholesaler to retailer.
Included was the expressed desire for fasterand more accurate retail
checkout operations. At the same time, there was a need for product
transaction, inventory and profitability analysis.Thus, the benefits
include accurate information on what sold, when it sold and where it
sold. Such immediate information can, and does, improve management
merchandising decisions. UPCalso reduces the cost of gathering infor-

Pesticides:

a) Follow label recommendations forall pesticides (including her
bicides). Use only as intended!

b) Use insect and disease resistant plant cultivars when possible.
1 c) Limitcontamination from pesticides by usinglow-risk chemicals

when possible.
^ d) Only mixtheamount of pesticide needed.

e) Save rinse water to formulate future spray applicationsor immedi
ately spray rinse water over cropped area.

f) Apply chemicals directlyto the target area and minimize drift or
accidental contamination of nontarget areas. Do not irrigatecrops
immediately following a spray applicationas soluble chemicals
will leach into the environment.

g) Use IPM (integrated pestmanagement) practices and biological con
trol when available.

h) Rinse empty containersand dispose of properly.

Plant growth regulators:
a) Use cultivars which do not require PGR to attain the desired growth

form.

b) Use cultural control-i.e. water, fertilizer, temperature, to control
plant height and form.

Nutrients:

a) Limit leachate from potting medium to 10% or less.
b) Use drip irrigation,water trays or recirculating systems when

economically feasible.
c) Use slow-release formulations when possible,alone or with a liquid

feed.

d) Feedadequate amounts of nitrogen (not luxury amounts).
e) Incorporate 10%mineral soil to limit leaching of nutrients.

Staging and storage:
a) Store chemicals in a safe location and out of the weather.
b) Mix and rinse chemicals away from environmentally sensitive loca-

* tions, i.e. the wellhead or aquifer draw-down area.
c) Use containment in mixing and storage areas-a cement apron or a

liner to contain spills, also keep absorbant material on hand in case
* of spills (See CES bulletin SEG-93, Pesticide Storage).

Others:

a) Restrict use of dyes and surfactants when possible.
b) Use back flow preventers (i.e. anti-siphon devices) on all water lines

used for mixing or delivering potential contaminants.
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