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LIMITED WARRANTY

Meter is worranted free from defecis for one year fram dote of
purchase. During this periad the mefer may be returned 1o Luster Leaf
Products Inc., together with proof of purchase and $3.00 to cover
postage and handling, and i will ke repaired or replaced, During the
Initial 90 doys of this warranty. period the selling .dedler is alzo
authorized to reploce o defective meter.

This worranty does not cover abuse, os occidentol damage,
repair by onyone other than Luster Leaf Products Inc., ar cansequen-
tial loss or inconvenience resulting from use of the meter.

This warronly gives you cerfoin specific legal rights and you may
also have other rigﬁts WIZich vary from State to State.

SERVICE

If odjustment or repair becomes necessary after the warran
expires, refurn the meter to Luster Leaf Products Inc. together wit
$7.50 1o cover postage, handling and service. Service inc?udes labor
and ports as requirefJ except for rep|ucement of externc”y dumoged
or lost components,

For service, or information regarding other Luster Leaf products,
plecse address:

Luster Leof Products Ine.
2220 Techcourt
Woadstock IL 40098
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INTRODUCTION

The Light Intensity Meter is a pocketsizs, poriable, light-sensitive instru-
ment capable of rending illuminonce, luminance, reflecionce and transmittance
up to 10,000 fcolcandles [lumens per square fool).

The logarithmic response of the meter provides the opercicr with accurate
meler defleclions and easy rending at all light intensities.

The Universol Light Sensor Probe, specificolly designed to be maneuver.
able 1o ony lighting ongle er candition, can be exlanded o a distance of up o
2! feet, giving the operoter o much greoter degree of flexibility thon a self can-
igined instrument could do.

A clear epoxy dome is affixed over the pholo cell as o permanant pro-
leclive fecture fo assure moximum durcbility.

The "Table of Light Requirements” was compiled from maierials supplied
by the Dept. of Agriculture and ather outhorilative sources. We suggest you
coniact the USDA in your stole for recommended light inlensities of plants nat
listed here, or for additional spacific information on a pariicular plant.
LIGHT INTENSITY METER

Tha Light Entensity Meter is designed specifically for the meosurement
of radiont light energy that directly affects plant growth, developmant and seed
germination. -

The mefer is not color corrected. With this feature, we can assure moxi-
mum accurocy in meosuring the intensity of the light emiited from the sun and
can campare ihe light intensity of artificial light sourcas 1o the proper radiont
color of the sun because the sun is the standord light color that affords plants
maximum growlh and development.

The meler incorporalas a silicon phatovoliaic cell thot canverts radiant
light energy into electrical energy ollevioting the need for a bottery. The pho-
lovattaic cell exhibits o very fosl reoding and has a stable, lineer ond repro-
duceable output per light inlensity. The cell dispiays no fatigue ond hos unlim-
ited life expecioncy. It hos versatility and ossures freedom from personal oper-
alor error foctors.
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Although the results will depend upon the visuol ocuity of the operator, the
instrument is sensifive to fractions of a foolcandle provided the speciral content
af she ortificial light ond the siondard {sunlight; used in our calibration} are
identical.

The meler is copable of reading up 10 10,000 footcondies, can be used
to defermine brightness, reflecionce, transmiliance and the most importoni
meosurement, illuminonce.

LIGHT

Light as will be discussed ond measured by the Light Intensity Meter is the
radiant energy emitied by the sun, fluarescent and incendescent lamps.

The readings are made expressly for the purpase of properly growing plants
and seeds, and the “Table of Light Requirements” lisied in this book is based
upon this fact.

PHOTOSYNTHESIS AND THE LEAF

Photasynthesis is the manufacture of carbohydrates from carbeon diaxide
ond woter in the presence of chlorophyll (the green color]. Pheto-light and syn-
thesis-putling logether is apt. The basic formula is corbon dioxide + water +
radicnt energy yields carbohydrates + oxygen.

Since the leaf is the primary ploce of the photosynthetic process ond
chlorophyll is the energy obsorber, it is fundamenicl 1o understond the leof.
LEAF COMPOSITION

Epidermis: The "skin” covering the complete leof. it is covered by a cuti-
cle, which is @ wexy laysr that refards the movement of woler info ond out of
the feaf. The epidermis is perfornted by numerous openings called slomates.

Mesophyll: The layar in which photasynthesis is localized. It comprises oll
the cells insida the epidermis. All mesophyll cells contain chlorephyll.

Vascular Bundle: Strands of fissua that function as support and canduciors
for the leaf.

Chloraphyll: Consists of two pigments; blue-green and yellow-green.

A percentage of the light that skrikes a ieaf is obsorbed, a percenloge is
fransmitted through the leof, ond ¢ percentage is reflecied. The quantity
absorbad by the pigments depends upon structure and moy be as high as $0%
of the spectrum.
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COLOR SPECTRUM

Tha Color-Spactrum is that portion of radiont light energy wilhin the visible
ronge thalt consists of the following colors: Violet, Blue, Green, Yellow,
Oranga, and Rad.

Naturd! Light: The radiant light from the sun consists of a smoll perceniage
of ultraviolet, obout half in the visible range ond the baiance in infrared,

Green leaves absorb litle or none of the uliraviolet ond infrored® and these
wavelengths ore of liille impariance in photosynthesis.

The visible spectrum can be separated by a speciroscope inlo these calors:
Vialet, Blue, Green, Yellow, Crange and Red.

*Infrored under Light ond Plant Growih

Artificial Light: Fluorescent lubes emit the visible spectrum and uliraviclet but
no infrared.

Incondescent lamps emit the full color specirum (visible] and infrared bul ne
ultraviolet.

Therefare, they must be used in combination or lamps must be chasen that
emit both visible and infrared. Cool white and warm white tubes in combina-
tion provide this spacirum with litila heat effect.

LIGHT INTENSITY

Of all the limiting foctors in photasynthesis, light intensity is the most impor-
tant. Tha light intensity of o full sun on o cleor day is bpproximalely 10,000
footcondles. (A foofcandly is ihe emeunt of light cast by one condle ot o distonce of one foot).
PHOTOPERIODISM

s the length of time o plont is expased 1o light. Plonts of our lemperate zane
con be colegarized into shori-doy, neutrol and long-day plants. The dividing
line between day lengths favorable to vegeiative growth ond those tending to
couse seed ond flower formatian is colled the Critical Light Peried. For most
species the critical light period is between 14 and 16 hours.



COMPETITION

As long as planis live os individuols, growth is only influenced by climate
ond soit, But when plants live in groups, they compete with one another af all
siages of growth fram seedling to maturity.

The competition is primorily for woter, nutrienis ond light. When plonis
grow tagether, the foliage of one plant tends to shade another. As a resull,
some graw larger than athars and the more vigorous ond belier adapted plants
become dominant.

Other less vigarous plants become suppressed or eliminated.

It is therefore beneficial Jo eliminoie weeds as competitors because most
cultivaied planis cannot compete. Under culiivafion, proper spacing of seeds
and seedlings are under man’s control.

When repatting or positioning a plent, light intensities must be abserved
to properly afford each individual its optimum light requirements.

Meosurements with your Light Intensity Meter should be taken at all
lncations and ofter positioning a plant fram all sides. Since piants will band
towards the sun, they must be rotoled on some regular schedule.
GROWING PLANTS IN DIM LIGHT

If house plants have the proper amount af water and heat for gaod
growth but do not have enough light, they tend to grow leng ond spindling.
Often, plonters are used as decorafing occessories in locations that are not
lighted well enough for goed grawith of plonts. However, foliage plants can be
acclimated fo low light intensilies.

Ta grow house plants successfully where they get little or no daylight:
= Water the plants only often enough to prevent wilting.*

© Reduce the amount of fertilizer that you apply to the plants.

s Keep the air temperature as cool as you can falerate.

¢ Provide supplementary lighting with fluorescent fubes.

*Do not let plant wilt at any time.

Double pot plonts that are ta be grown under artificial light. This makes
soil moisture cantrol eoster than leaving the pot exposed to the air.

Begin watering as frequently as you would if the plant hod sufficient light.
Then grodually lengthen the intervals between waterings.

A few of the oldest leaves may die while you are adopting the plant to .

dry-soil conditions, this is part of the readjustment fa the new enviranment.

Ferfilize the plants mare sparingly than normal. Use only about ane4hird
as much fertilizer as is recommended for plants growing vigorously. Canfinue
ia fartilize frequently.

Maintain an air temperature that is as iow as human occupants can com-
fartably tolerate. Most plants thrive of tlemperatures of 60° fo 75°. In general,
weakly lighted plants do best in the lower limits of this range, while brightly
lighted planis de best in the upper limits.

If you can add moisture 1o the air, da sa. Flants will grow under condi-
tians of fow humidity, but they need more atteniion to walering than they de
under moderate humidity.

Fluorescent tubes are best far supplying supplemeniary lighting. Regulor
incandescent lights ar reflecior floods con be used for spot lighting, but they
ara too hot when used in numbers lorge enough to provide the relatively high
lighting intensities required by the plants,

The required lighting intensity for a plont vories according fo the time the
plant is lighted; the dimmer the light, the longer the plant must be iighted.

It yau use o fixture confaining two 40-watt flucrescent ubes and light the
planis for 14 hours a day, the minimum lighfing intensity for growing foliage
can be supplied by placing the fixture the following height above the plants:
36 fo 54 inches: Closer than 36 inches:

Anthurium hybrids faishedera lizei
Bromeliads Ficus panduraia
Peperomia oblusifalio Hedera helix
Scindapsus qureus Ciceus rhombifolia

The maximum disiances for satisfaclery plant grawth is 66" All the plants
grow best if they are no larther than 36 inches from the lighting fixture.
SPECIAL LIGHTING FIXTURES:

The use of H.I.D.* fighting fixtures, such os Melol Halide and High
Pressure Sodium for indoor plants requiring higher intensities than can be sup-
plied by Fucrescent fixtures, have proven to be the best source af light for opti-
mum plant growlh thot the serious gordener can utilize,

These innovatiive systems approximate the intensity and speciral colars of
the sun. Under discriminating specirot analysis, they are almosi identical and
far all proctical purposes, they ore identicai.

METER SPECIFICATIONS

° Power SOUFCE . . . oot Lifetime Photovoliaic Cell

e Fooicandle Scoles . .............. 0 to 10,000 for Sun.
............................. 0 to 1,000 for fluarescent

s Muliplier ... . L 10x on both scales

8 ACCUNOCY. « o ittt e e e 2%

° Focicandle Categories .. .......... 4

s Universal Sensor Probe .. ... .. ... .. Length.....3 inches

............................. Digmeter.....1 inch
............................. Lens .....% inch

® SBRSOM .« v it 24 ft. calibrated iwo
............................. conduclor with epaxy incap-
............................. sulated phatovalloic celt

e Dimensions . . ... Height: 4 % inches

............................. Widih: 2 ! inches

............................. Depth: 1 % inches
OPERATING INSTRUCTIONS

To Measure Hluminance: To determineg the level of illuminonce an the
surface of o leof, point the universal sensar prabe direcily at the radiant light
source while holding the probe in the some plane that the leaf occupies [Hold
ot lect level). Avoid positioning your hand or bedy in such o way cs fo inhibit
or reflect light.

To Measure Luminance: On transmitting surfaces, hald sensor probe
directy on the surface. On reflecting surfaces, hold the sensor probe approxi-
maiely two inches above the surface.

Ta Measure Reflectance: Maoke an illuminance reoding, then moke a
luminance reading as described for reflecting surfaces. The ratio of reflected
foolcandles to illuminance foalcandles is the reflectance.

Ta Measure Transmittance: Place the fip of the sensor probe directly
vnder and “flush” with the leaf surface, making sure that light source is on fop
of lzaf. Take reading and note. Now take an illummance reading ot leof level.
MNate or jot down. The rale af the first reading to the second reading is frans-
mitionce or franslucency of the leal.

With the transmittance measurement yau can closely predict how much
light a leaf absorbs, haw much is reflected and how much goes directly through
the leaf (Transmitiance). The efficiency of phalosynthesis for your plant can now
be evoluated

Take illuminance readings in the early morning, at noon and again in late
afternoon to determine the overage focicandles your plants are receiving. The
average faotcandle multiplied by the time of exposure will yield the foolcandle
hours. Censulting the Tabte of Light requirements will fell you if this amount of
light is for your species.

CLARIFICATION OF READINGS
Sun & H.LD.: Slide swiich up. Read lop scale ONLY
Multigly ail readings by 10.
Slide switch down. Reod botiom scale QNLY
Multiply all readings by 10.
Recommendation: When not in use, leave swilch in up positian.

Footcandle Hours (Fe. Hrs)) as listed under the Table of Light Requirements
are readings of footcandles times the expasure time in hours and based on a
14 hour day.

Fluorescence:

READINGS

For Plants Already in Positian

1. Measure the light intensily of leaf level.

2. Cansull the Table of Light Requirements

3. if too much light: Reposition plant

Shield plant

Screen or curlain light
Reposition closer to light
Reposition to ancther location.
Supplement artificially

4, IF toa litile light:

For Mew Plants

1. Take recdings at all pessible locations and at different times af the day.
2. Take readings at several distances from o light source.

3. Jot down reodings of eoch location and distance

4. Consult and Table of Light Requirements

Example: Agopanthus Max 50,000 foolcandie hours

Min 25,000 foolcandle hours
Footcandle

Time Hours Footcandles Hours

7:00 a.m. to Naan 5 Times 2000 average equals 10,000
Noon to 4:00 p.m. 4 Times 1000 average equals 4,000
4:00 p.m. 1o 9:00 p.m. 3 Times 500 averageequals 2,500
Totals 14 equals 16,500

Interpretation:  Insufficient Light Intensity
What to do: Move Closer To Light Source
Reposition To Belter Locatian
Supplement Artificially
Caution: When supplementing light artificially, do so during the normal light
expasure times, preferable lote afierncon 1ill @ p.m. Do not increase exposure

time because plants need dark periods for rest.
a

Maximum Fooi-candle howrs: 50,000
Minimum Foot-candle hours: 25,000
This categary of planis will thrive in full sunlight for medium shor! periods.
EGS.' and SDU”T EXPGSUfES are preferred.

Bulbs: Agopanithus Amaryllis Anemone
Colla Lily Freesia Hoemanthus Ixia
Monlbretio Oxolis Ranunculus Tulboghia
Flowering Plants: Bird of Paradise Chrysanthemum Geranivm
Gerbero Glariosa King's Crown  Lilies
Miniature Rose Passion Flower Painsettio Shrimp Plant
Foliage Plants: Agave Aloe Aporacacius
Astorphytum Bomboo Caphalocereus  Echeveria
Enchinocactus Echinocereus Echinapsis Evcalyptus
Gymnocalycium Gynura Herbs Iresine
Jerusalem Cherry Kalanchoe Lobiva Mamillaria
Notocactus Opuntia Pareskia Polyscias
Rebutia Sedum Stapelia

Shrubs: Acalypho Allamanda Azalea
Bouganvillea Citrus Coccolabo Crotan
Flowering Maple Hibiscus Hydrangeo Ixora

tyrile Oleander Privet Pyracantha
Rhododendron Stephanotis

Ma:ximum Foot-candle hours: 37,500
Minimum Fooi-candle hours: 20,000
This cotegory requires bright light with little direct sunlight.
East and West expasures are praferred.

Bulbs: Clivia Dafiodil Hyacinth
MNorcissus Tulip

Flowering Plants: Cinercria Crossondra
Cyclamen Flame Violet Gloxinia King's Crown
Lipstick Vine Shrimp Plani

Foliage Planis: Beaucornea Coleus Columnea
Crassula Dizygotheca Euphorbia Fatsia
Fitlania Gynura Howaerthia Hypoestes
Joseph's Coat Pleamele Rhipsalas Rhoeo
Saxifrago String-Of-Pearls Swedish vy Tomiea
Tradescantio Wax Plani Zebra Plani Zebrina
Shrubs: Ardisia Aucuba Camellia
Clerodendrum Caffea Dipladenia Eleagnus
Eunanymus Fuchsia Gardenio Nandino

Silk Oak
Maximum Foot-candle hours: 27,500
Minimum Foot-candle hours: 15,000
Piants in this category thrive an bright indirect light with no direct sun fight. North
expasuras are preferred. Subdued light by screening or a lightweight curtain will
be adequale at Eost, Sovth, or West expasures.

Bulbs: Coladiuvm

Flowering Flonts: Achimenes African Violel  Begonia
Christmas Cactus Flowering Tabacco Impatiens Orchids
Foliage Plants: Acarus Anthurium Brassia
Bromeliads Cissus Helzine Hypoestes
Norfolk Islond Pine  Pandanus Petlionia Peperomia

Pilea Prayer Plant
Maximum Foot-candle hours: 15,500
Minimum Foot-candle hours: 7,500
The planis in this calegory are best suited to dim light. Light inlensities within
the interior of a roam away from windows are preferred.

Folioge Plants: Asparagus Aspidisiro Chlorophytum
Chineoe Evergreen  Cyperus Dieffenbachio  Dracena
English vy Ferns Ficus Liriope

Folms Philodendron Pothos Seloginella
Snoke Piant Spathiphyllum Syngonium

Shrubs: Pittsaporum Podocarpus
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