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A N e B e e e
resonabke prices * Be wamed, though, that your intesior decorator vampire fends wil
fovs e o o the Grenw Mas ight Biss: which Bt everything a seet of bioody pirik ¥
you'd ke a itk more green in your e, optfor ML Light Biar View-Max Specinum ights
Instead. LNoose a Y g Your seedings.

The budget cptions

¥all you want to do i gol your seediings up to around Yench (1 cm) high, | can tell you
n & that a i Tés will do an adequate job. However,
theyl only give you & maamem DL of 3 if you keep them on 16 howrs a day, for a DU of
4, you'll need to run them at least 23 hours a day. Your seedings wil be a bit pale and

ooy . Detier Bghts, and eyl DENeNt irom getting cutsioe

as possible. ¥y single ‘you don't have that

mary opbons for gh will direct micee hght

The 2 brdoiam 2 _ A budget-minded light

’ Hydrofarm FLV22

Eiture FLY22 ($31) and W78, i e i it

the Lights of America _—-—_d}‘p“ 1o around Y-inch (1 cm) high

Elugeescent Grow Light & o0 & Budget, I FLV2Z i your

St .2 T8 G . | best opbon.

Bulbrs - 2 Foot ($44)

appeario be exactly the

some rasswere ST

cheapest available OPUOTS iy e of ubishing, the

for & oot shop ight. The e wns 531

Lights of America fiure

comes with bwo T8 bulbs,

‘youll ave 1o buy them separately for the Hydrofrm Fixture. Run them for five years for

= a year, and your ity 83 Just
when your Badiator Charke's Morgage | ifter don't

frust in time for the state fair.

How we calculated output vs. cost

Giacomel “Are W to gn e} peot and

by Auorescent tubes * Oher shghity VEws.



athough LED: the years put out as
marty of photons. they're “For rage
person using kights for a couple of monghs in the spring, it's probabdy not workh it [to
| FI]" aid Mattenn As Jarnh A Nelon and Rroces Rughes waole “In lanpe
the broad, pafiern
typically HPS provides P
photons. In smaller
inLCD

i Iwarted f you're starting a
commencial greenhouse, you can calculate the cost of ighting with this calculator
et Ol by Broce Bugbes, PILD., divecion of Bie Ulsl Slle Universily Crop
Physiology Lab. For home use, | put logether a spreadsheet Tor different types of bulbs:
inchuding
» Initlal purchase cost (DUl pius fme)

- Cost of electnicity 1o operate
» Replacement cost {bully only)

you, o o ugrEy Kegal Seedings, herts, and
tishe-lop leftuce, i i 4 of phaotons,
while lettuce needs keast 12 Lk i small,
with esthir o of two standird 21-by-11-inch black seeding fats that look Bk (s, That's
231 square inches, of 14503 m. Four feet is the ngth for grow ligh i
the nursery trade, but companies that cater 1o hommse grawers, dguarium hobbyists, and
er 2-foal bulbis Based on their guidance,
inchuding Dr. Bugbee's ipHeing. | made up &
g the lights for five years, using te daily koht
integra (DL, of y
(4 mokic) 12 mokirei). |
for & singhe a i 1 by 20i 28y
E1em)ina ¥, Pung baakshel | aleo read reviews on Amazon,
Horme Depot, ium hobty what users thought at

I made two sets of calculations for seedings and lethuce. For average usage, | assumed
that grewers would have the ight on for 16 hours a day for eipht weeks every sping for
five years, or 3,480 howrs, For tabletop lettuce, t, ke A s chents,
growers would k2ave the ght on for 24 how's a day for five years stiraight, for 43,800




hours. Ti city cost of ge I made two sets of
cakculations assuming low-cost energy (10 cents per kilowatt hour) and high-cost
30 lalowatt hour) For users, of
chectricity for just petting plants the: minimum daily kght integeal (DLI). | exchuded Bghts that
coukin't provide the minimum DL for seedings in 24 hows. | ded calculations for Be top-
rated TS Hg fight T8 fucrescent bubs, LED,
[+ a5 well as the top

theee enesgy (in fems of cost per
Jacob Netson and Bruce Bi Grop Physiolagy
Laboratoey that Thome gs as
1,000.walt HPS iights designed 1o ight a 10° by 10° greenhouse, which woukd generate
‘enough beat 1o cook seediings if they were 1 fool away). but if there were lower-powered
L] fures in the lincludie I
looked at photosynihetic phoson fux density data (PPFD) for the ights, which refers 1o
hew many photons fal on @ square meter of surface in a second, measured in
rekable PPFD data i I made separate
for the highest values for Jouds for et hype
analyses, mulipked it by the waftage gven for that
kght. and assumed that a narmow surlace arca undemeath the ight would be iluminatcd
(an area with it wi 1.3 s height above
the seeding fath

What about LEDs?

LEDs are a fascinaling lechnology, but ihey're still Far mare exgensive: than olher hypes of
plant ghts, and they xgh il 0%t 10 sl their use by
rdaners. One day, LEDs wt of walk phig
ke thy i i But as of foday,
you'l pay a premium 1o g xgh LEDS 1o grow One expert who chase
10 Speitk off the record said o me, "With LEDS, you're paying for fulure research ™
Hofrtic that LED ights
efficient over startto oh sodium
gt and indoor growers, bul
thery're not there yel. SHI, thine's hope for a cooker, more effickent ight. AS Giacomeli
said, "LEDs the but HP'S [ights] won't* Matison cbserved,
's eight o completely indoors vs. ina
graenhouse” ¥ you se photovoltaic cels 10 power your indoor plant ights, you need 1o
comer an anea 25 times the size of your plants the hghts. I




Lo anaiea St un s s ns. sare

the earth by growing your own letfuce, wail

The competition

llocked high pressure sodium (HPS) lamps as well Warburg said, "Most appications in

c HPS [ights).” and a they are still the
gt [For smal. g and
lethuce growers, though, HPS lames are expersne and take up 1oo much space. Thanks
10 Thesr heat output, keptup to away from young
ghts fr make for
expensive elecinic bils. | calc ¢ saarting g and growing
letiuce Lnder a vanety of High Fressure 5o ) lamps A
WWM“WWWMUMIn&BWBWSWanmIW
not have available, for bath high PPFD

‘and low-PPFD scenarios, based on Bugbee's HPsm

The: kamps higher than 200 witts were obniously owerkill Thery'ne designed to bght a 3’ by
I area, produce a DL of 4 i and need 1o be atheast 24 inches

wmm i Sheet | ! the

andthe Via\oh 250 Wall HPS Geow Light Fisture. That lef teee low-waitage HPS
ficturns b | ight Kit {150 150-Watt Mini Sunburst

They need to be suspended mumzammms. depending on your

setup's ventilason Allthee of these HRS seed.
starting as well Msam-ouwmroummmm-moudmu
lettuce in just 16 howrs. If st i of fime needed to

oL, Ty five years of L s
muhlmsw o g, , wiele bl will
= $450-1000 for 16 hours per day. Heck, as long s you're

pumping out that many photans, you Might as wed keep it on for 20 hours and try out some:
tomatoes (DL 15, in the “good” range for lycopersicon).

‘That said, | am not ights per ir heat outpaut

that theey require more attention. ¥ your plants grow too close 10 these buls, tey wil be
damaged—and if you spall water on thi: bully whiki it's on, B bulbs could explode.  you




Tl ket you'd ke i i 'S hghts, SHM130S 150-Walt
bini il b 4
i Bull: (S85) recenved enthusiashic user reviews ke, 1 LOVE THIS LIGHTI™

Some T8 ane bt they aren't any
betier. The 2.foot Flora Fluorescent Grow Light System (S50 has the same
featwes as the Lights of Amenica T8 fisture, but comes with bulbs that have a kght
lisngranistue of S000 K nol 41000 K ik Lights of Amwiaboul Thet i el ight will
loaik shightly biuer. If that matters 10 you, go ahead and spend $6 more on this kght, but
t your the ddference. If you on
T8 bulbs, you could choose spend $20 apiece on “full spectrum” T12 grow bulbs, which
wall fit ints ther same fixture, such as the Agrasun T12 or an Agrobite 24-inch 20-watt T12
bu, I'm sare they're chaming, bt they il only get you to & masmem DU of 2 if you leave
& two-bulb fture on for 24 hours a day kess than a foot away from btk leaves. That's.
L Alncan and cechads, but of other species.
i " bulbs S$40fora
fisture, you shoukd just gwe up katles for the week, save up, and buy the 592 Hydrofam
ELT24 2-Fy4-Tube TS Commercial System with Bulbs instead.

Types of lights

Grow bght catalogs you with v lights: compact

i sodum, and LEDs . it can b hard
for directty [For the comgiete story, read The
tht ks o below,

Incandescent bulbs, the type that Thomas Edison invented and that appear over cartoon
characters’ heads when ey have Idea, arent used

because they give out 5o much heat for the amount of photors they produce. | excluded
incandescent buls from the st

F e that L]
o the Ebary. They're e wi ghass and i
that tha is, Bghts up whe Eight, When you tum a
! on, the e R
i (C good animation of how this process

works on their Scisnce Lab pages )

exactly you use for Okder fitures




Tickir because they're not pusting enough 9ot th
MerCUrY AloMs gaing

Thy = T lighting 5 that theey convirt a larger
their Y 10 hgh bulbs, y requre as
much power to iluminate a spot. Sance they're using kess power, they also generate less

buibrs get, sayi ] the i , thee finture thery'ree in,
e | ook a laser i i
temperature after running for two hours at B5'F (we're cheap with heating oil around here).
The surface temperature of & TS grow-bght bul was around 100°F; the ancient T12 bulty
inthe ¥ 140°F. Neither il L B your
tendor sendings wouldn'! appro<iate it having the T12 bull too close, water at 140°F ig
hat encugh to cause a third-degree bum in five seconds, according to the Bum

2t

longer unning for up 1o 20,000
hours, about 1en limes a5 long a5 incandescents. Youll see references 10 T12, T8, and TS5
 the T just bells you that diameter of the bulb in

sighths of an inch. T12 bubs are 1.5 inches in diameter, T8 bulbs are 1 inch, and TS
bulbs are % of an inch and are buik a ittle differently. You can generally phug T8 and T12
Tubis it e same fdures, but not TS ubes, The smaler-dameter fuorescent tubes pul
out more light per wat than the larger tubes:

Some T5 bulbs are TSHO, where HO stands for "high ouput ™ The TSHO ubes do pt out
maore kight than the T5 bulbs, but they also gy 0. You'll g o
per watt froem these bulbs, according 1o this chart put together by the:

Pohtechnit Insttute Lighting R ch Center. By wdusing,

Eght oulput varies with the Tas give out ght at 77°F, TS5 at 95°F.
T g B5.68" F (30-20°C) from 85 percent to 75
percent of their maximum ight output. A S9°F (15%C), you'l only get 60 percent of the kght
out of a TS as you would at 95°F, while T8s are still pulfing out 90 percent of their
maximum ight.

T moral Keeep your seedings warm Fluonescents do eventusly weas out. As the ghiss
on the tubse gradually sbsorbs mercury, there’s kess mercury wpor in the fube to create
ukraviolet ight. Both T8 and T5 bulbs contine 1o 14l out abost 50 percent of their

i their Ives, while T12 output falls to 75




percent by 5,000 hours. For that reason, and the sheer bulk of T12 ights, | excluded those
buls from my sampie.

Compact fluorescent bubs are akco avarlabie a< grow kghts, but they USe mane eneegy to
criatie Bght than the tubes (maone walls per umien). They kst about 10,000 hous, of hall

&5 ong Thue only real CFLs can b
i ard that they i an the
tubes ¥ 5Py of careduly. B of
heit 1 row gt
40) lamps HO ps ea
o When ¥ gh the lamgp, electricity
W) the metal salts a glowing

plasma. They put out a kot of kght, but they use of enengy (250 to 1000 watts per bult) and

ey e off 4 ot of heat Y put & GO0C HID bulb on top of your
seedings, of your laplog, of pretty muc HID bulb. You need
plenty of space and air crouation.

beormine andios iodie) HPS il in—surprisel i M lights put ot
4 i el RS, i
o red boht. But, i i ions se HPS
because plants can d i ight

¥ you wark 1o see what an HPS ight looks ke, go 1o a parking lot at night and lock up.
HPS kghts are frequently used for outdoor kghting, ginang evenything that special orange
oo, L hus W your're going to be:
logking at your plares under kghts, consder what color you'd ke to see. That said, HPS
buls are much more poputar for homouliure, in part because the MH bulbs kst just
10,000 hours on average, compared 1o about 10,000 hours for the | IPS5, and thei kght
outpu decriases sty ragidly with use. Accarding 1o this charl, MH bulbs” hght cutput will
¥ about 2551 heyre 'y
HPS lights will stil put out 70 percent of their initial kemens at the end of their useful ke |
ediminated MH bulbes from the sampie

LEDs, of bght-cmitting diodes, ane the hat new ight.  LEDs shoot out photons at
W, resally, thiy'rie the cool new Rght, because they single wavelengths, not



