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Todd McWethy shows off some of his hydro-

ponic heirloom tomatoes. He devoted 12 to 

13 percent of his production space to growing 

heirlooms and found these tomatoes have 

yielded 17 percent of his sales.

Hydroponic growers are taking advantage of the trend for commercially-produced heirloom tomatoes like Brandywine, Green Zebra, Black 
Prince, Mortgage Lifter or Kelloggs Breakfast. This issue features a technical guide to growing heirlooms and one farmer’s experience 
with the popular fruit.
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 Over time we see what some would call fashion, in that certain plants, fruits or vegetables 
suddenly become the thing of the day! We have all seen, heard and probably recently tasted a 
range of microgreens or one of the huge range of fancy lettuce or leaf products such as Rocket 
and Raddicchi. The search by growers and marketers to titillate the public taste buds and plate 
garnishes never ceases. This issue we feature the subject of heirloom tomatoes. The term heir-
looms holds much appeal for consumers; one dictionary describes an heirloom as, “a valuable 
object that has belonged to a family for several generations”. The concept of selling a product 
‘just like you had when you were a kid’ has an immediate emotional attraction to most of us! 
 There is a definite impression that somehow heirloom tomatoes are intrinsically better because 
they are the ‘natural fruit’ that our forefathers ate and thus must be better for you than all the 
modern man-made stuff. The reality, as any plant specialist knows, is slightly different.
 History records that three yellow tomato varieties (referred to as gold in color and called 
the love apple)  were brought back from South America to the old European world. Through 
passage of time, seedsmen have cross pollinated those first plants to produce thousands of 
different varieties of shape, size, color, texture and flavor — hybrids or cross breeds. Yes there 
never was a red tomato until the clever seedsmen got to work. A lot of the heirloom-badged 
varieties are in fact modern hybrid versions of old named varieties.
 Why then do they seem to taste and look better? Well most growers promoting heirloom 
varieties are by nature, also the type of grower who puts more effort into the practise of vine 
ripening, hand grading, non refrigerating and delivering the product to the consumer in 
peak condition — all of which offers the public a far superior, full-flavored product.  I still get 
annoyed at those commercial growers who harvest tomatoes long before they are truly ripe, 
then machine grade and refrigerate them, thus degrading the product and therefore not pass-
ing on the real potential of the fruit.
 The ‘heirloom’ badge obviously appeals to the nostalgic, and full marks to those growers who 
have recognized a niche market for such products, but lets not allow our nostalgia to get in the 
way of the fact that seedsmen have, and continue to develop new and exciting flavors, colors, 
shapes and textures of all sorts of plants, many of which are reincarnations of an earlier time. 
Watch out for some exciting releases of some new herb cultivars this year.
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Tradewinds

Tradewinds Wholesale Garden Supply is 
a division of Monsees and Company and 
a wholesale distributor of indoor garden-
ing products. Tradewinds sells to qualified 
hydroponic stores and garden centers across 

North America. 
 Readers can find a local dealer by visiting 
www.tradewindsgarden.com or calling 1-
888-557-8896. 

Age Old Liquid Soil

 Age Old Liquid Soil Part A & B are con-
centrated balanced plant food products 
formulated for soilless hydro-gardening of 
vegetative and fruiting crops. These balanced 
formulas are a two-part system. Age Old 
Organics Liquid Soil Part A & B can be added 
at various ratios for maximum performance. 
Age Old Organics is always made with the 
finest ingredients which means there is not 
salt build up and it mixes well.

Gel-4-Plugs Rooting Gel
 Gel4Plugs is the first rooting 
gel specifically formulated 
for use with plugs, cubes and 
blocks. It’s a no-mess solution 
for all your soft-wood and 
semi-hardwood plant cloning 
needs. Its benefits include eco-

nomical factors — 1 mL or less is sufficient 
to ensure vigorous root growth. It can also 
be used in conjunction with other rooting 
hormones, is formulated to be synergistic 
with the plug and packaged in a re-sealable 
250 mL bottle. The gel medium also stays 
firm in the plug. For more information 
please contact Tradewinds Wholesale Garden 
Supplies at (888) 557-8896 or visit www.
tradewindsgarden.com.

Deluxe Heated Greenhouse Kit

 The Deluxe Heated Greenhouse kit is 
designed for the serious gardener or for 
consumers that don’t have sufficient window 
light. The kit greatly accelerates growth of 
starter plants. The heating mat provides a 
more even distribution of heat and warmth 
to seedlings for enhanced germination than 
standard light bulb kits. The kit includes: 
carrying tray, insulated base, greenhouse 
dome, 72-cell insert, and a specially-designed 
heating mat for faster controlled growth.

FiberGrow Pellet Greenhouse Kit

 FiberGrow Pellets Greenhouse kits are 
all-purpose kits that include: pellets, tray 
and greenhouse dome. Available sizes are 
10- 20- and 50-pellet count sizes. FiberGrow 
pellets are dried and compressed in a fine 
mesh netting. Pellets are universal and fit all 
Planter’s Pride FiberGrow Pellet Greenhouse 

Kits. Refill packs are also available in 20, 50 
or 1000 bulk sizes.

Light Wave 

Light Wave LED Light

 Light Wave LLC announces the Light Wave 
Pro No. 4550. The high power Light Wave 
Pro 70 watt grow light produces 4550 lumens 
of daylight (5500 k) temperature light by 
utilizing 4th generation Cree LEDs. World-
wide, Cree is at the forefront of white LED 
technology. Each LED is lensed specifically 
to cast all the light forward in a controlled 
light arrangement curve. The unique curved 
parabolic reflectors are patented.
 Light Wave Pro optimizes the daylight 
spectrum absorbed by plants to promote 
vigorous growth and hearty flowering. Opti-
mizing the light spectrum helps to stimulate 
photosynthesis and saves energy by not 
generating light in colors that plants do not 
use.
 Light Wave Pro benefits include: 90 percent 
less electrical usage than a 1000-watt high 
pressure sodium bulb, low heat emissions, 
no need for buying ventilation and cooling 
equipment such as fans, air conditioners, and 
ductwork. For more information visit www.
luminousledlighting.com or call (970)-295-
4080.

N E W S  A N D  I N F O R M A T I O N  F O R  y E A R - R O u N D 
G R O W E R S :  l A R G E ,  S M A l l  A N D  I N  B E T W E E N
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the meter shuts off automatically after 10 
minutes of non-use to conserve batteries. 

COM-100: Waterproof EC / TDS / 
Temp Combo Meter
 Ideal for all water quality testing, 
water purification applications, 
wastewater regulation, aquaculture, 
hydroponics, testing, boilers, cooling 
towers, water treatment and more. 
Measures electrical conductivity 
(EC), total dissolved solids (TDS) 
and temperature. It has three differ-
ent calibration options (KCl, 442TM, 
NaCl), each with its own non-linear conver-
sion factor. It also features Automatic Tem-
perature Compensation (ATC) using three 
temperature coefficients and Waterproof 
housing Measurement Range: 0-9990 µS; 
0-8560 ppm (auto-ranging). Other features 
include digital calibration (push button) 
auto-off function, data-hold function and 
low-battery indicator. The display consists 
of a large and easy-to-read LCD screen with 
a simultaneous temperature reading. The 
COM-100 meter is calibrated with a 1413 µS 
solution and the meter can be recalibrated 
with digital calibration using the push but-
tons, rather than a screwdriver. 

PH-200: Waterproof pH Meter
 Ideal for all pH testing, water 
purification applications, wastewater 
regulation, aquaculture, hydropon-
ics, water treatment, agriculture and 
more.  Measures pH and temperature 
auto-ranging and features three-point 
calibration with digital fine tuning. 
Includes a 4 pH buffer solution in a 
sponge embedded in a clear cap water-
proof housing. Also includes simultaneous 
temperature display measurement range: 
0-14 pH. Digital automatic calibration (one 
point), with digital fine tuning. Other features 
include: auto-off function,  data-hold func-

tion and low-battery indicator. The display 
is a large and easy-to-read LCD screen that 
includes simultaneous temperature reading. 
It’s factory calabrated and the PH-200 meter 
is three-point factory calibrated to 4, 7, and 
10 pH. The meter can be recalibrated with 
digital calibration using the push buttons 
rather than screwdriver.

Big Boy H20 Purifier
 Big Boy offers big water 
purification. Whether garden-
ers connect it to their water 
main to filter all the water in 
their house, or use the optional 
Garden Hose Connection Kit 
to make it a stand-alone unit 
to fill their reservoirs, they’ll be able to enjoy 
clean water faster and at higher volumes 
than ever before. The Big Boy eliminates 99 
percent of chlorine and over 95 percent of 
the sediment from the water, cycling seven 
gallons per minute with a 25,000-gallon 
capacity. It features a 20-inch, two-stage filter 
unit, wall-mountable metal bracket, in/out 
pressure gauges, filter wrench, and one-year 
manufacturer’s warranty are included with 
purchase.

To find a retailer near you please visit www.
ncwgs.com.

Get in the Zone                   
Nickel City Wholesale becomes autho-
rized USA GroZone distributor
 In order to help service the growing 
demand for GroZone Environmental Con-
trollers, Biofloral Inc., as Master Distributor, 
is proud to announce Nickel City Wholesale 
Garden Supply as a full-line GroZone USA 
Distributor. NCWGS will have all units 
stocked and ready to ship including the Dual 
Zone Co2 controller, the HTC Complete 
Control and the revolutionary GroZone 

Nickel City
Wholesale 

Garden Supply

 Nickel City Garden Wholesale Garden Sup-
ply announces a variety of new and improved 
products to its line.
 Established in 2000, Nickel City offers 
a full line of hydroponics equipment and 
accessories, selling directly to retail stores 
within the United States and Canada.
 To find a authorized Nickel City retail outlet 
near you, call 866-599-4404, or check the 
company’s Web site at www.ncwgs.com. 

HM Digital meters
Established in 1987, HM Digital, Inc. (for-
merly known as Heemang Manufacturing) 
is an original equipment manufacturer 
(OEM) that has been recognized worldwide 
for providing the best values in water testing 
instrumentation, especially the increasingly 
popular TDS meter.

TDS-3 Handheld Meter With Car-
rying Case

 The meter is ideal for 
all water purification 
applications, waste-
water regulation, 
aquaculture, hydro-
ponics, and colloidal 
silver. It’s also perfect 
for both consumer or 
commercial use and 
includes a carrying 
case with belt clip. 

It’s highly efficient and accurate due to its 
advanced microprocessor technology. Hold 
Function saves measurements for convenient 
reading and recording and auto-off function: 
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TV1 — Fan Speed Thermostatic Control. As an authorized distributor, NCWGS is also 
able to back GroZone’s unique and unprecedented ‘No Hassle’ three-year warranty. For 
more information, call NCWGS at (585) 599-4404 or email sales@ncwgs.com to receive 
a product catalogue. 

BWGS
 
 

Garden-supply wholesaler BWGS is one of the largest suppliers of year-round gardening 
supplies in the nation and a source for fast, friendly wholesale service and shipping. For 
more information about the company or any of these products, contact a BWGS sales rep 
or visit www.bwgs.com. 
 BWGS is happy to announce that its vast selection of quality indoor gardening prod-
ucts just grew again. For over 13 years, BWGS has provided indoor gardening retailers 
unmatched customer service and the best products the industry has to offer. Call BWGS 
(800-316-1306) or BWGS West (888-316-1306).
 

Sunleaves Luma 3.0 Ballasts
 New Sunleaves Luma 3.0 Ballasts feature alumi-
num-wired transformers and a common outlet for 
compatibility with most manufacturers’ cordsets. 
Luma 3.0 Ballasts are high pressure sodium and two-
way models, have dual 120 and 240-volt capabilities, 
and come with a 120-volt power cord and five-year 
manufacturer’s warranty. Gardeners just unscrew 
the voltage-protection plate, rotate and retighten 
for 240-volt functioning. The Sunleaves Standard 

Cordset is compatible with the Luma 3.0 and most other manufacturers’ ballasts. This 
UL-Listed cordset is rated up to 600V, 2000W, and features a heavy-duty 15-foot cord.
 

Sunleaves ArcticSun Plug & Play
 Gardeners using the new Sunleaves ArcticSun Plug N’ Play reflector in an enriched 
environment can easily exhaust excess heat without disturbing ambient CO2 levels. This 
self-contained unit has built-in six-inch flanges and a safety lens which seals to the reflector 
to create a completely airtight system. The new ArcticSun also features a specular aluminum 
interior designed to further increase efficiency by maximizing light exposure, as well as 
a Plug ‘n Play hard-wired mogul socket and a common plug that’s compatible with most 
manufacturers’ remote ballasts.
 

New Aeroflo Units
 The AeroFlo comes complete with everything to get started and offers one of the fastest 
growth rates of any hydroponic system. By generating a fine mist of nutrient solution, aero-
ponic culture optimizes the oxygen/water/nutrient ratio for the roots of plants and provides 
ideal conditions for all stages of growth. Plant roots grow in the moist air space between the 
net cups and hang in a shallow, constantly circulating bath of super-oxygenated nutrient solu-

EBB &  FlOW
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tion. Controlling the depth 
of nutrient solution in the 
growing chamber maxi-
mizes moisture supplied 
to seedlings and cuttings 
and increases aeration to 
the roots of mature plants. 
Both the 18- and 30-site 
units include a 17-gallon 
reservoir, grow chambers, 

a waterpower 120 pump with an injection manifold, three-inch 
grow cups, CocoTek Coco cups and Hydroton growing medium. 
Also includes a three-part Flora Kit. The 18-site unit measures 2’ x 
5’2”, while the 30-site unit measures 2’ x 7’4”.
 

Clonebox Large
 The Clonebox Large, is a slightly larger 
version of the Clonebox that conveniently 
accommodates T5 and T8 lighting systems. 
Like the original Clonebox, it’s a great 
way for gardeners to protect fragile young 
clones as they develop or quarantine ailing 
plants while they’re nursed back to health. 
Once assembled, the sturdy internal frame 
creates up to three separate shelves to house 
plants and supports low-profile lighting 

systems. Shelves are also removable to accommodate plant growth 
and larger lights. The durable Clonebox tent simply zips over the 
metal frame and is light- and air-impermeable with a reflective, 
water-resistant white plastic inner lining and heavy-duty black 
canvas exterior. In addition, the outer shell features equipment and 
filter supports as well as ventilation windows. Dimensions for the 
Clonebox Large are 49.25” x 25.5” x 47.25”.
 

National Garden Wholesale
 

National Garden Wholesale (NGW) is the exclusive distributor 
of Sun System brand plant-growth lighting fixtures. Many of the 
other top-quality products it carries are exclusive to NGW as well. 
In addition, NGW distributed many other brand name nutrients 
supplements, organic products and growing supplies.
 National Garden Wholesale is a wholesale-only supplier to the 
horticulture industry and does not sell directly to the public. Read-
ers can locate an authorized National Garden Wholesale retailer by 
visiting the company’s Web site at www.nationalgardenwholseale.
com.
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Natural Pesticide
 Discover the OMRI listed, all-natural 
biopesticide AzaMax from National Gar-
den Wholesale. From the technologies of 
General Hydroponics, AzaMax contains 
Azadirachtin A&B from the Neem tree and 
over 100 biologically active limonoids and 
food grade ingredients. AzaMax greatly 
reduces the activity of sucking and mining 
pests compared to other insecticides on the 
market. AzaMax is also the only odor-free 
biological formulation.
  AzaMax paralyzes pests by mouth, causing 
a disruption in growth. Pests starve and die! 
AzaMax controls a broad spectrum of pests: 
mites, aphids, thrips, whiteflies, scales, mealy 
bugs, leaf miners, fungus gnats, leafhoppers, 
lace bugs, saw flies, crickets, shore flies, pho-
rid flies, worms, grasshoppers, beetles and 
weevils.
 AzaMax is not harmful to its non-target 
organisms and beneficials like lady bird bee-
tles, lace wings, parasitoids and honey bees. 
AzaMax can be used as a systemic application 
or foliar spray. Foliar sprays must thoroughly 
cover the upper and lower surfaces of a leaf. 
For best results, spray as soon as pest activity 
is noticed. Mix one tablespoon to a gallon of 
water. General Hydroponics does not recom-
mend using wetting agents with AzaMax. 
To find out where to purchase AzaMax visit 
www.nationalgardenwholesale.com. 

Boost Ventilation
 National Garden Wholesale is proud to 

offer EcoPlus Classic 
Inline Fans. These qual-
ity fans can be used in 
any application where 
ventilation and air 
movement is needed. 
EcoPlus Classic Inline 
Fans guarantee trouble-
free use with powerful, 

efficient motors. 
 EcoPlus Classic Inline Fans are available 
in 4”, 6”, 8”, 10” and 12”. All models are 
pre-wired with a 120 volt power cord and 
feature a durable steel housing with a black, 
powder–coated finish. EcoPlus Classic Inline 
Fans also include mounting brackets for wall 
or ceiling installation and a five year warranty. 
To find out where to purchase the EcoPlus 
Classic Inline Fans visit www.nationalgar-
denwholesale.com.

 
Intermatic 8 Outlet Power Strip
 The Intermatic 8 Outlet Power Strip with 
Timer is easy to program and has a built in 
seven-day digital timer for four of the outlets. 
The Gas Meter allows gardeners to see their 
level of propane with readings of gas, low gas 
and refill. This meter fits all propane appli-
ances with a type one connection. The UV 
Protection Safety Glasses are scratch resistant, 
100 percent UVA UVB, lightweight and very 
comfortable. The International Measuring 
Mug has graduated measuring in millili-
ters, pints, cups, ounces, tablespoons and 
teaspoons for all liquid measuring needs.
 The TempShooter Infrared Thermometer 
with its laser sightings lets gardeners point 
and shoot to get surface temperatures of any 
object in their garden area, i.e. leaf surface, 
light systems, reservoir water and pumps.

To find out where to purchase these quality 
products visit www.nationalgardenwhole-
sale.com. 

Pura Vida
 Give your garden a boost 
with Technaflora’s Pura 
Vida Organics Grow & 
Bloom from National 
Garden Wholesale. These 
OMRI listed, organic fer-
tilizers will provide your 
garden with both balance 
and proper nutrients in a 

pure natural form. 
 Formulated from a variety of fermented 
plant materials, Pura Vida Organics Grow 
& Bloom contain sufficient organic nitrogen 
(N), phosphorus (P) and potassium (K), and 
essential micro nutrients. These fertilizers 
are suitable for use in hydroponic, soil and 
soiless based gardening. 
 Pura Vida Organics Grow (6-4-3) specifi-
cally targets the vegetative growth creating 
lush, green foliage. Pura Vida Organics Bloom 
(2-6-6) produces abundant, fragrant flowers 
and mature fruits during the reproductive 
stage.
 Individually, Pura Vida Organics Grow 
& Bloom are ideal as a one-part fertilizer. 
For high demand crops use both Grow & 
Bloom as an aggressive two-part fertilizing 
program.
 Pura Vida Organics Grow & Bloom are 
available in 1 liter and 4 liter sizes. The 10 and 

20 liters are available by special order. There’s 
no overpowering odor and no irrigation line 
clogging.

To find out where to purchase Pura Vida 
Organics Grow & Bloom visit www.nation-
algardenwholesale.com. 

National Garden Wholesale 
Gets to the Root of Plant Health
 Nat i on a l  G ard e n 
Wholesale now has Gen-
eral Hydroponics Sub 
Culture Root Inoculants. 
Sub Culture B (Bacillus 
Root Inoculant) protects 
roots and Sub Culture M 
(Mycorhizae Root Inoculant) builds strong 
root systems. Both products are all natural 
and contain no chemical additions. And when 
combined they create a diverse microbial 
community beneficial for plant health.
 Sub Culture B contains a diverse amount of 
beneficial bacteria that colonize plant roots. 
These organisms protect the roots during a 
plant’s growth and development. Sub Culture 
B helps plants tolerate extreme temperatures, 
nutrient imbalances, drought and serves as a 
threat to organisms that attack plant roots.
 Sub Culture M contains a variety of endo 
and ecto mycorrhizal fungi that colonize 
plant roots. These beneficial fungi create a 
network of fibrous strands which increase 
root mass. Sub Culture M helps plants absorb 
water and nutrients. Use Sub Culture B from 
transplantation through harvest. Do not 
apply Sub Culture B until plants have a well-
developed root system. Use Sub Culture M 
from germination or propagation all the way 
through harvest. Reduce the amount of fertil-
izer and generate bigger yields and superior 
growth. To find out where to purchase Sub 
Culture visit www.nationalgardenwholesale.
com.

Remember the Titan!
 Experience the Titan Ozone Generator 
from National Garden Wholesale. This 
affordable and impressive unit generates 
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ozone into a garden space to kill harmful mold, fungus, bacteria and disease.

 Oxygen or the air that we breathe is O2. This formula can be converted into Ozone or 
O3 by the introduction of the Titan Ozone Generator. The third oxygen atom created 

by the generator detaches from the O3 molecule and reattaches to molecules of 
other substances like mold, fungus, bacteria and disease. Once the atom kills 

these harmful predators it then turns back into O2. 
 The Titan Ozone Generator puts off 16 watts of electrical charge com-

pared to its 14-watt competitors. This powerful unit includes a Fullham 
Workhorse ballast, a Phillips UV lamp and comes with a three-year 

warranty. Replacement lamps are also available. For more infor-
mation, visit www.nationalgardenwholesale.com. 

Growth Products
 Based in White Plains, NY, Growth Products, Ltd., is the 
manufacturer of Companion Liquid and Dry Concentrate 
Biological Fungicide. The company also manufactures liquid 
fertilizers, chelated micronutrients, and natural organics. 
Incorporated in 1984, Growth Products, Ltd., is dedicated 
to serving the “Green” industry by providing agronomically 
sound and environmentally-friendly products.
For more information about Growth Products, Ltd., visit us 
on the World Wide Web at http://www.GrowthProducts.
com. 
 

Companion Biological Fungicide
 Companion Liquid Biological Fungi-
cide has been granted a new EPA label for 
use on wide range of food crops, includ-
ing fruiting vegetables, leafy crops and 
herbs. The companion line of products 
was first introduced to the horticultural 
market in 2001. Manufactured by Growth 
Products, Ltd., Companion effectively 
prevents, controls and suppresses a broad 
range of root and foliar diseases such as 
Rhizoctonia, Pythium, Fusarium, Sclerotinia, Botrytis and 
Phytophthora.
  Companion’s GB03 strain of Bacillus subtilis has multiple 
modes of action in preventing and controlling plant diseases. 
It produces a broad-spectrum antibiotic (Iturin) that dis-
rupts pathogen cell-wall formation. It is a competitive and 
fast colonizing rhizobacterium that crowds out pathogens 
and prevents pathogens’ growth and antagonistic effects. 
University trials have shown that GB03 triggers Induced 

System Resistance (ISR) in plants, by activating a plant’s 
natural immune system to fight many plant diseases. In addition, 

Companion strengthens root systems and increases crop yields.
  Professional growers and hobbyists can now use this powerful, 

environmentally-friendly tool to battle diseases and to grow healthy, 
vigorous crops. It can be used in all hydroponics, aeroponics, constant 

feed, and ebb and flow systems.
 Companion is antagonistic to blue-green algae (Cyanobacteria) growth. It will 

break down root zone debris keeping roots clean and free of disease. Companion 
can be applied up to and including the day of harvest.

Save the Date!
 The Progressive Gardening Trade Association (PGTA) Annual 
Conference and Product Showcase will be held April 24-27 in Las 
Vegas, Nevada. A survey of last year’s attendees verified that people 
enjoyed the Vegas location, so organizers booked the Tuscany Suites 
Hotel and Casino as the 2009 venue. The Tuscany is conveniently located 
close to the Las Vegas strip and provides the perfect oasis for PGTA 
members to network, learn and socialize.
 Exhibitors have the choice of booth space or tabletop displays to show 
off their newest products or simply network with existing customers and 
new prospects. Rates for both types of exhibit spaces will remain the 
same as in 2008. Free parking on site for vehicles and the international 
airport is just a short cab ride away.
  The 2009 PGTA conference program planning is also well underway. 
Sessions will include the “do’s and don’ts” of hydroponic and specialty 
gardening retailing, plant nutrition, pest management using natural 
and organic gardening techniques, the basics of biodynamics, water 
management issues and much more. 
 The weekend’s schedule will include: Friday, April 24: Exhibit Setup 
and Welcome Reception; Saturday, April 25: Education Sessions, Key-
note Luncheon and Eco-Product Exhibit; Sunday, April 26 Education 
Sessions, Membership Meeting, Eco-Product Exhibit and Awards 
Banquet; and Monday, April 27 Last Chance Breakfast.
 Exhibit space is now available to PGTA member companies and 
will soon be offered to all manufacturers and distributors of 
eco-friendly products. For more information or to make 
exhibit space booking, please contact J.C. McGowan 
at exhibits@pgta.org.
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EBB &  FlOW

New International Society of     
Hydroponics Consultants Created
  The International Society of Hydroponic 
Consultants was formed in April 2008 in 
Toluca, Mexico at the sixth annual conference 
of the Hydroponic Society of Mexico. The 
Society is a nonprofit organization formed 
to administrate, advise and give consultant 
services; sponsor conferences and seminars; 
and to stimulate, educate and share teachings 
related to different levels of hydroponics. 
Its services includes simplified low-tech 
hydroponics and highly-sophisticated tech-
niques. The Society will share information 
and research results with people involved 
in hydroponics worldwide as well as orga-
nize courses in hydroponics in Mexico and 
worldwide as needed. Currently, members 
come from twenty-one different countries. 
The Society’s president is Gloria Samperio 
Ruiz

International Grower’s Supply 
Keeps Phat
 The U.S. District Court of the Central 
District of California recently ruled that 
International Grower’s Supply owns the 
trademark Phat in connection with products 
in the indoor gardening and hydroponics 
industry. Evan Townsley, president of Inter-
national Grower’s Supply commented on the 
ruling: “It is critical that all infringement of 
our trademark cease immediately to avoid 
further market and consumer confusion.” 
He also explained that the Phat filter brand, 

manufactured by the OEM, will be marketed 
through International Grower’s Supply from 
now on. Any inquiries or questions can be 
answered by writing to intlgrwrs@gmail.
com.
 International Grower’s Supply, Inc. is proud 
to announce the release of the new Silver Edi-
tion Hydro Hut to the market. Incorporating 
several years of experience with grow tents, 
IGS is launching the Silver Edition which 
incorporates several intelligent and notice-
able differences from other tents, including 
all steel poles and corners, highly reflective 
metallic interior, superior outer canvas, no 
light leaks, Velcro around the window flaps, 
a new, strong ceiling structure, and ample 
exhaust ports. The Silver edition has been 
thoroughly tested to insure that there are 
no harmful toxins in any of its material. Our 
new Silver edition is the best medium-range 
product on the market.

Stonewool Receives Eco-friendly 
Stamp of Approval
 Grodan Stonewool is the first substrate pro-
ducer to receive the European Eco-label. The 
European Union awards this environmental 
quality seal of approval on products it deems 
safe to the environment and to man. 
 All products with the Eco-label carry the 
flower logo which incorporates the EU’s logo. 
The review process looks beyond just the 
inherent organic properties of the substance. 
It considers the whole life of the product 
— from the origin of the raw materials to the 
ability to recycle the finished product as well 
as the environmental impact of the company 
as a whole.
 Achieving this label came after Grodan’s 
Stonewool met several requirements. These 
standards include: Stonewool was made 
from basalt rocks that are never mined from 
ecologically-sensitive areas. They re-use old 
Grodan to make new Grodan by re-melting 

it into lava form, without any compromise 
of quality to the finished product and the 
company’s factories have the highest ratings 
of energy efficiency and emission control. The 
World Health Organization has determined 
that Stonewool is safe for people and for the 
environment. It has been produced and used 
in horticulture since 1969. The company also 
has the highest quality standards supported 
by the international rating ISO 9001. Grodan’s 
success in obtaining the European Eco-label 
certification impacts not only companies 
in the horticultural sector but companies 
outside the industry. To learn more about 
the Eco-label, visit www.eco-label.com. To 
learn how to re-use Grodan at home, visit 
www.hydroponics101.com.

New BWGS Distribution Center  
    BWGS is pleased to announce the opening 
of a new distribution center in the Charlotte, 
North Carolina area. BWGS East will be-
gin shipping orders in early 2009, offering 
indoor gardening retailers in the eastern 
United States shorter shipping times and an 
unprecedented level of service.
 Chris Jones has been promoted from 
BWGS Customer Service Manager to take 
over as Operations Manager of the new facil-
ity.  A native of eastern Tennessee, he’s excited 
that his career at BWGS is affording him the 
opportunity to move back to the southeastern 
U.S.  Jones joined BWGS in June 2004 after 
earning a B.S. in Computer Information 
systems and an M.B.A. in Finance from the 
University of Tennessee Chattanooga. Also 
making the move east is BWGS sales repre-
sentative Dylan Seger. Already responsible for 
a large portion of the southeastern USA, his 
presence will sustain the high level of service 
that customers in the region are accustomed 
to.  “I’m thrilled to be a part of this growth,” 
said Seger.  “It’s great news for our customers, 
and I’m excited to be in their backyard.”
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SuSTAINABlE SOIlS By JEFF lOWENFElS

a hard exoskeleton but they have seven legs 
on each side and that immediately disquali-
fies them as insects.
 In fact, woodlice are crustaceans, 
with ancestors from the sea. This is why 
they circulate their urine (as well as water 
absorbed from their environment via capil-
lary action) through a network of internal 

canals that runs just under the surface of 
their bodies. This moisture bathes a set of 
gills allowing these crafty crustaceans to 
live without the oceans and decompose or-
ganic debris on earth.
 You wouldn’t want to ask one of 
these guys over for a barbecue. Not only do 
they soak up water from around themselves 
in copious quantities, but they take in air 
by evaporating ammonia from that circu-
lating stream of diluted urine. I suspect a 

 In this issue, Dr. Elaine Ingham 
and I both put soil food web organisms into 
human environments for the sake of help-
ing readers better understand the way they 
operate individually as well as how they re-
late to each other.
 Me? I am working on being more 
soil critter — oops, soil food web organism 
— tolerant. Turns out I unwittingly discrim-
inate between the members of the soil food 
web. Hey, after all, there are some pretty 
weird actors in the web (ah, see, there 
I go attributing human character-
istics to soil organisms). It is this 
that has resulted in all kinds 
of prejudice by humans 
against certain members 
of the soil food web.
 This prejudice 
is obviously based on 
ignorance as are most 
human prejudices. 
We are scared of spi-
ders and wasps, but 
not bees and ants. 
We love lady bugs but 
hate mites.
 Now you 
may not know this, but 
there are lots of arthro-
pods that do not like being 
called insects. Its a general 
problem with humans: we see 
something small that moves and 
call it either a spider or an insect. 
Most think these are one in the same. 
No respect, or worse, prejudice. This does, 
of course, need to change if we are going to 
understand the soil food web.
 Take a soil organism many call 
woodlice or pill bugs of which there are two 
with the common names of sow bugs be-
cause they dig into the soil like pigs and ar-
madillo bugs because they roll up and look 
like their namesake (okay, Porcellionidae, if 
you must, and Armadillidiidae, just because 
it is an amazing word to spell.) Do not call 
a woodlice — either kind — an insect! Sure 
they have segmented bodies and limbs with 

woodlice would smell like the Men’s room 
in a NY subway station if they were our size 
(oops, more prejudice). Besides, woodlice 
are coprophages: they eat feces — their own 
to be exact, which contains copper excreted 
through their systems. By eating their own 
dung, woodlice are able to concentrate 
enough copper which they need to survive 
out of water, all without having to expend 
much energy to collect it from other sourc-
es in the soil. Thus they can concentrate as 

terrestrial herbivores breaking down 
matter.

 You can study wood-
lice by setting up a home in 

a Tupperware container or 
yogurt cup with a bit of 

slightly damp soil duff on 
the bottom. Too much 
water kills them, oddly 
enough despite their 
aquatic ancestry and 
gills. You can feed 
them vegetable scraps. 
Actually, you have an 
ideal pet who even 
cleans up its own feces. 

You will discover how 
fascinating these Crusta-

ceans are.
 I will tell you about an-

other group of Arthropods 
that doesn’t like to be called 

insects. Together they could have 
been a 50’s rock group: Proturans and 

Diplurans. Most gardeners have never 
heard of them. Surely here are two kinds of 
Arthropods that don’t get any respect.
 First of all, they are very shy. You 
would be too if you were blind. Proturans 
are tiny, two millimeter fungi and algae eat-
ers. Diplurans are larger, up to 80 millime-
ters and eat springtails and other proturans. 
They all live in humus, moss and rotting 
wood.
 They both have segmented bod-
ies and six legs but in this case that doesn’t 
make them insects. Proturans have no eyes 
nor antennae. They wave around their front 

LowenfeL’s Guide to a 
SOIl CRITTER NEAR yOu
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legs as their sensory organs. Proturans have a set of glands on 
their ends that keeps predators at bay. Diplurans are also blind but 
have long, segmented antennae attached to their heads and set of 
‘cerci’ or sensory organs at their tails. Both decay things and they 
are easy to find.
 So how come no one learns about them in school? Who 
has ever heard of a ‘japygid’ even though it has a wicked ‘cerci’ 
on its butt. How about a ‘symphylan’ complete with two dozen 
legs? You probably have Proturans and Diplurans in your soils, 
and should be able to collect them with a Berlese funnel. I keep 
urging you to try.
 Of course, we all know Arachnids don’t want to be called 
insects. As with the other Arthropoda mentioned so far, however, 
it happens. Of course, lots of Arachnids are confused with other 
animals so they understand misclassification. Take the all familiar 
Daddy Longlegs which, because it has eight legs, is often called a 
spider. The Daddy Longlegs, however, belong to the order Opil-
iones. They only have two eyes whereas spiders (order, Araneae) 
have eight. The Opiliones are often called ‘Harvestmen’ because 
they use their longest, second legs as antennae and swipe them 
across their path as if they were harvesting. They have one body 
segment and spiders all have two.
 Oddly enough, Daddy Longlegs often carry hitchhiking 
mites, (order, Acarinao) which are also often lumped in with in-
sects. Ah, but like Daddy Longlegs, they are also often confused 
with spiders because some have eight legs instead of six. This is 
all disparaging because these particular arthropods have amaz-
ing numbers and diversity in the soil food web. In fact, they are 
the number one organism you will find in most Berlese funnel 
collections using garden soils. Try it and see. And while you are 
looking at your mite collection, think back to the electron mi-
croscope pictures of mites we have all see, all covered with tiny 
hairs and long chelicrae (a.k.a. jaws) chomping away. Once you 
see how many are in your soil food webs using a Berlese, you may 
even think twice about putting your hands in the soil!
 Anyhow, good luck to any springtail, nematodes and 
other small arthropods that mistake predatory mites for insects. 
And be careful before you upset oribatid mites. These guys break 
down detritus and really open it up for bacteria to enter and com-
plete the decay process. Mites play key roles in the soil web and 
we should learn to respect that they are not insects
 Okay, the point? Stop discriminating, or be more dis-
criminating. Just because something has an exoskeleton, a pair of 
antennae and eyes, three body parts and six, segmented legs at-
tached to the thorax doesn’t mean you can call it an insect. While 
85 percent of Arthropods are insects, 15 percent are not. Yet these 
are as important as insects in the roles they play in the soil food 
web. They deserve some study and respect. Get those funnels out 
and start now!

In addition to my own “Teaming with Microbes: A Gardener’s 
Guide to The Soil Food Web,” ( Timber Press) do check out “Life 
in the Soil: A Guide of Naturalists and Gardener’s” ( University of 
Chicago Press) by James B. Nardi.
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FINDING THE RIGHT BAlANCEBy DR.ElAINE INGHAM

Bacillus species can get on the team too. 
 Then there’s a whole group of racers in soil, 
from different species of bacteria. A few of 
drive pretty big trucks and a few more zoom 
by so fast in speedy racing machines and 
BMW’s but most drive family wagons, or 
sedate road vehicles. They frentically chase 
the ephemeral food resources, constantly 
searching for the big score, only to eventually 
have to take a nap, as all bacteria do, when 
things changes and the conditions aren‘t right 
for them anymore. 

 But that just means a different set of 
zoomers, or team players, or swimming pool 
hanger-outers all woke up and are function-
ing. Until soil actually freezes, or start to 
melt, there are organisms that will be alive 
and functioning. 
 Fungi are present as well. Protozoa and 
nematodes are always checking out the vari-
ous neighborhoods for something to eat. 
 The bottomline is that all these species 
build structures. Each group builds things a 
little different, and no two places look exactly 
alike, but everything they do makes it easier 
for plant roots to move through the soil. 
 Except for where the bad guys hang out. 
Now, badness is always a relative thing. It 
depends on your point of view. But we are 

 As bacteria, fungi, protozoa and nematodes 
grow, they all require a comfortable place to 
live. Just like people, they will do things to 
build a home they like. Just like people, dif-
ferent bacterial, or fungal, or protozoan or 
nematode species or groups like things a bit 
different from any other species. 
 Let me have a little fun with this: Let’s look 
at these organisms as if they were people. 
 Over here we have an apartment complex 
which is a favorite spot for members of the 
group called Pseudomonas, all of whom like 
a central patio area with a big pool 
of water to swim in every day. They 
built that complex. They are hold-
ing water in that pool they built. A 
plant root might stop by for awhile 
to get a drink, as might some pro-
tozoa, and maybe even one of the 
local “Big Guys”, a nematode. 
 If a bacterial-feeding nema-
tode happens to come on by, all 
the Pseudomonas guys dive into 
their apartments, where they are 
safe from the bacterial-feeder. 
When the big guy leaves, all the 
Pseudomonads get together in a 
complex-wide meeting to plan 
what to do to shore up the defenses and keep 
the predator out of the swimming hole. 
 Over here we have an Acinetobater species 
that likes it hot. They only come out to play 
when it is really warm. Their neighborhood 
has hot tubs and saunas everywhere where 
they all hang out whenever it gets too cold 
in the surrounding areas for them to go do 
any work. 
 Then there’s the Bacillus community, where 
six different species of Bacillus — all relatives 
 — hang out in the sports arena, baseball dia-
monds, basketball courts, etc. They probably 
have a micro-TV network just so they can 
watch all the team sports going on. The really 
tall, skinny Bacillus family make the best 
basketball players, although some very-fast 

people, and from our perspective, anything 
that kills a tomato plant, or wheat, or melon 
is bad. Humans like to eat and bad guys don’t 
help plants grow. 
 Just like a bunch of outlaws terrorizing a 
neighborhood, the bad guys try to move in 
and destroy. They generally turn the whole 
neighborhood sour, stinky, smelly and acidic. 
It’s a great place for disease organisms to live, 
and the instant a plant root wanders into the 
area, the bad guys attack and consume. If the 
plant doesn’t get out fast enough, it may end 

up dead. 
 The good guys build places where 
air and water can move freely, 
and roots can grow in a healthy 
environment. 
 The bad guys let it all go downhill: 
garbage accumulates, bad smells 
and stink and disease wipe out 
the ability for air and water to 
move and it all gets rancid and 
smelly. No plant can live in such 
a place. 
 The good guys can move back in 
and clean up the neighborhood, 
but it requires some things to go 
right first. Elliot Ness and the Soil 

FBI must arrive and remove the crime lords 
so a decent neighborhood can be rebuilt. 
 Bacteria can’t do all that by themselves. 
They have to have help. Fungi can’t do it 
alone either, and protozoa and nematodes 
and microarthropods would have nothing 
to eat without bacteria and fungi. And of 
course plants are needed to feed the bacteria 
and fungi, beyond a certain low level of suc-
cession before plants arrive on the scene. 
 A full taskforce has to come in to do the 
job. The actual conditions in the place decide 
which species thrive and grow. So make 
certain the conditions you have in your soil 
will grow the “good guys” and not the bad! 

THE GOOD, THE BAD 
AND THE uGly IN 

yOuR SOIl

Illustration of a protozoa
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 The International Society for Horticultural 
Science (ISHS) is considered the leading inde-
pendent organization for horticultural scien-
tists. It’s purpose is to promote and encourage 
research in all branches of horticulture and 
to facilitate cooperation of scientific activities 
and knowledge transfer on a global scale by 
means of its publications, events and scientific 
structure. The vast majority of the more than 
7,000 members represent 150 countries and 
are connected with universities that conduct 
ongoing research in all areas of horticul-
ture. 
 The ISHS has over 100 working groups that 
conduct research in specific areas of horticul-
ture. The different working groups sponsor 
over 30 conferences per year throughout the 
world.
 The Soilless Culture working group 
conducts research in hydroponics. Every 
two years, the working group sponsors a 
conference in a different country focusing 
on hydroponics. In late August, a conference 
was held in Lima, Peru with 125 attendees 

from 26 countries. China, by far, had the most 
attendees with 25 researchers present.
 The four-day conference was held at the 
National Agricultural University in the La 
Molina part of Lima. The first day was filled 
with presentations and the second day offered 
presentations in the morning and hydroponic 
farm tours in the afternoon. The evening 
was spent on a horse farm/hacienda with 
Peruvian entertainment and a dinner. The 
third and fourth days were filled with more 
presentations.
 With over 30 presentations in three dif-
ferent tracks (Crop Physiology, Growing 
Techniques and Growing Media), it would be 
impossible to cover all of them. I would like 
to summarize a few, which in my opinion, 
were notable and will be of most interest to 
Growing Edge readers.
 A report of Green Salad Production in 
Soilless Culture under Saline Irrigation Prac-
tices research was presented by A. Hamdy, R. 
Kaf Alghazal, G. Pacucci and C. Troccoli at 
Bari University in Bari, Italy. Their research 

showed there was a high potential for using 
saline water for the production of a lettuce 
crop. The research was conducted at Bari 
University in Italy. In the arid and semi-arid 
region of the Mediterranean area the demand 
for water is increasing, while fresh water 
resources are exhausting. The results showed 
a high potentiality of using saline water for 
the production of a lettuce crop. However, 
the water irrigation salinity level should not 
exceed the level the plant can tolerate. The 
study was carried out in a greenhouse using 
pozzolon, gravel and perlite. The plant growth 
and yield were similar using all three growing 
mediums.
 Citrus Nursery Production in Soilless Cul-
ture research was presented by P. R. Furlani, 
M. Zanetti and O.C. Bataglia in Brazil at 
the Conplant C.T.R. and Development Ltd. 
company in Campinas, Brazil. The Brazil-
ian citrus industry represents an important 
economical activity in the country for both 
export and internal consumption. Currently, 
controlled environment greenhouse produc-

Plant Scientists Share 
Research in Peru

Report of the International Society for Horticultural Science Conference

Lettuce and tomatoes grown at a hydroponic farm south of Lima in the winter, where the temperature is so moderate, they used shade cloth instead of 
traditional greenhouse material.
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tion of citrus has over 15 million citrus plants cultivated on over 370 acres. The 
soilless medium used in production of citrus is coco fiber and composted pine 
bark in two-gallon bags. The use of fertigation is the only way to apply water 
and nutrients during all stages of citrus plant growth.
 Nitrate Reductase (NR) Activity and Chlorophyll Content in Lettuce Plants 
Grown Hydroponically and Organically was presented by G. Coronel, M. Chang 
and A. Rodriquez-Delfin at the Universidad Nacional Agraria La Molina, Lima 
Peru. Two lettuce varieties were grown in a floating root hydroponic system, 
organics and traditional. Greater NR activity and chlorophyll content was 
observed in plants grown in hydroponics rather than in organic and traditional 
systems. Yield was also greater in lettuce grown hydroponically. During the 90-
day crop cycle the researchers got two harvests of lettuce in the floating root 
hydroponic system and only one harvest in the organic and traditional culture. 
With both higher NR activity and chlorophyll content, it is a good reason to 
produce lettuce hydroponically with a low nitrate content.
 Recent Developments in Aquaponics research was done by Nick Savidov 
of the Crop Diversification Centre South in Brooks, Alberta, Canada and by 
Mike Nichols of the Institute of Natural Resources in Palmerston North, New 
Zealand. Aquaponics produces valuable fish protein with a minimal pollution 
of fresh water resources, while at the same time producing horticultural (usually 
vegetable) crops.
 Two recent developments (one in Canada and one in Netherlands) greatly 
improve the efficiency of the system. In Canada, a totally closed circuit system 
reduces water losses to a minimum and achieves a Nutrients Use Efficiency 
(NUE) close to 100 percent — where practically all nutrients contained in the 
organic input (fish feed) are solubilized by the fish and bacteria and are utilized 
by the fish and plants with no waste left.
 Thus, the aquaponics system developed in Canada represents a first artificial 
entirely balanced ecological system based on fish, plants and bacteria recreated 
for purposes of food production. The system requires no supplemental mineral 
fertilizers.
 In the Netherlands, the pH and mineral levels in the solution used by the 
fish and the plants is precisely controlled, and water and nutrients continually 
removed from the system provide acccurate control. The potential for organic 
certification of both the fish and the horticultural crops would appear to be very 

At a break between multi-media presentations at the conference.

Alfredo Rodriquez Delfin stands in an outdoor hydroponics 
classroom where his students from the Universidad Nacional 
Agraria in La Molina, Peru work on projects.
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Above: Hydroponic greens are grown as forage for guinea pigs— these cute critters are a staple in Peruvian diets.
Below: These guinea pigs eat a diet supplemented with hydroponic greens.
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realistic. With limited fresh water resources 
in the world, aquaponics would appear to 
have considerable potential.
 A report of Perennial Production of Green 
Hydroponics Forage research was presented 
by Gloria Samperio of Toluca, Mexico. The 
need for the production of animal food for 
ruminants and poultry in an efficient way with 
less investment, higher yield and year-round, 
inside reduced environments, has given rise 
to different techniques like the production of 
green hydroponics forage. The proposed work 
enables even more reduction in the cost for 
animal alimentation and allows growers to 
perform annual or biannual sows to obtain 
harvests every fifteen days from the higher 
part of the forage and every month from the 
root, taking advantage of both for animal 

alimentation. The technique of cultivating 
perennial forage using a light substrate, good 
seeds, programmed irrigation, specific cuts, 
and balanced nutrition allow the consumer 
to keep preserving the plant for long periods 
of time in an economical and adaptive way.
 Green Asparagus Culture in Organic 
Substrate in Solar Greenhouse research was 
performed and presented by Zhi-bin Zhang 
at the Institute of Vegetables and Flowers in 
Beijing, China. Asparagus, which is a kind 
of upscale crop with rich nutrients and is 
beneficial for health. It’s also an important 
export crop in mainland China. Up to now, 
cultivated areas of asparagus took up more 
than 197,000 acres in mainland China. 
Only 49 acres of asparagus were cultivated 
in a greenhouse, which couldn’t satisfy the 

market’s need in the winter. Results of culti-
vating asparagus in an organic substrate in 
a solar greenhouse in the winter showed the 
quality of the asparagus has improved. Total 
sugar increased 9.8 percent, crude protein 
increased 10.2 percent and the vitamin C 
content increased 3.6 percent compared to 
the soil control plants.
 Recent Advances in Coir as a Growing 
Medium research was done and presented 
by Michael A. Nichols at the Institute of 
Natural Resources in Palmerston North, New 
Zealand. In intensive greenhouse produc-
tion (controlled environment agriculture) 
improving the root environment  not only 
becomes feasible but necessary. Soil is not a 
good option in CEA and over the past 50 years 
the only products to gain general acceptance 
have been rock wool and peat. Peat is now 
considered to be a limited resource and the 
production of rock wool is energy demand-
ing with the additional problem of disposal 
after use. Coir (cocopeat) is obtained from 
the husk of the coconut and is essentially a 
waste product. It has been used for at least 
10 years as a potting medium and is slowly 
gaining acceptance as a growing medium 
because of its excellent aeration and water 
retention properties. Unfortunately many 
comparative studies between coir and other 
growing media have been undertaken with-
out defining these two important parameters. 
Grading coir for particle size by sieving, and 
then appropriately mixing the different size 
grades provides an opportunity to optimize 
the physical characteristics of the mix and 
thus match the medium to the crop, enhanc-
ing crop productivity.
 For more information on the ISHS, visit 
their Web site at http://www.ishs.org and 
check out their calendar listings of confer-
ences during the next two years. Networking 
during breaks and at social functions with 
leading international scientists will increase 
participants understanding of horticultural 
practices. Participants also learn valuable his-
tory and sociology lessons about the country 
where the conference is held.

A hydroponic farm south of Lima that produces mostly tomatoes.
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Amazing 
Technicolor 
Heirlooms

Heirloom varieties typically have a thinner skin than hybrid tomato types and need careful handling at harvest.

How to produce varieties of old-fashioned 
tomatoes to appeal to a modern niche
market ~ Story By Dr. Lynette Morgan-Photos by Dr. Lynette Morgan, Burpee Seeds & Johnny Seeds



Tomatoes are a crop which has a huge 
diversity of fruit shape, size, color 

and flavor — from tiny yellow pears to gi-
ant purple-black beefsteaks or long green 
cylinders — the selection seems endless. 
While it is the medium-sized, round red 
hybrids which have long dominated the hy-
droponic industry, over the last few years 
heirlooms have begun to make a comeback 
in commercial tomato production. 
 This trend was probably started by back-
yard tomato connoisseurs who hankered 
after the open-pollinated types of yesteryear 
and began their own small scale production. 
However heirloom tomatoes have become 
one of the most rapidly expanding specialty 
or niche hydroponic crops — albeit one that 
requires a high degree of skill and plant hus-
bandry to produce well. While the modern 
greenhouse hybrid cultivars still dominate 

the tomato market, heirlooms have quietly 
increased in volumn and variety. 
 Despite many heirlooms being well over a 
century old, larger-scale commercial produc-
tion using hydroponic technology is relatively 
new.  Many factors have lead to a demand for 
these older tomato types such as a surge in 
farmers markets, growing consumer interest 
in ethnic and specialty crops, an emphasis on 
selling organic produce and an increasing 
number of gourmet chefs looking for flavor 
diversity. Heirloom tomato cultivars can offer 
a range of diversity that standard round red 
commercial hybrids can not. This combined 
with the consumer perception that heirlooms 
taste better than modern hybrids and have 
more character due to their interesting names 
and nostalgic background, has seen this niche 
market expand at a rapid rate. The colorful 
history and background of many common 

heirloom varieties is a successful marketing 
strategy used by many growers to promote 
their fruit as superior to modern hybrids and 
to get a high return on their crops.
 Generally it has been the smaller hydro-
ponic growers who have targeted the heir-
loom niche market, aiming for direct sales to 
consumers and restaurants through farmers 
markets or other local outlets. Many heirloom 
varieties do not ship or handle well due to 
thinness of the skin which splits and damages 
easily. Smaller growers selling directly can 
provide vine-ripened, mature fruit directly to 
the customer, who can consume this within 
a day or so of harvest.
 Smaller growers who can obtain a premium 
price from direct sales are also more willing 
to deal with the production difficulties of 
heirloom cultivars if it means they have a 
specialized niche market for their produce 
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— they don’t have to compete with large 
producers or imported supplies of fruit. 
The popularity of heirloom tomatoes will 
continue to increase as consumers become 
more aware of them through dining and 
gardening magazines, TV coverage, and as 
they see these tomatoes show up in dishes at 
their favorite up-market restaurants and on 
the shelves at local markets. 

What Is a Heirloom Variety? 
 Heirloom tomato varieties are generally 

regarded as those which have been grown 
for many decades and have a long history 
of small-scale, backyard production. To met 
the criteria of being considered a heirloom, a 
tomato variety must have grown for over 50 
years, be open pollinated, must grow true-
to-type from seed collected from the fruit 
and must have its own history or folklore.  
 Many consider the term heirloom to refer 

to varieties which have been grown, selected, 
preserved and handed down through genera-
tions of family members. There are also many 
varieties considered to be heirlooms which 
are popular old commercial releases that have 
been in production for decades and pre-date 
the development of modern tomato hybrids. 
There are many hundreds of tomato varieties 
considered heirlooms. Both determinate and 
indeterminate varieties exist as heirlooms, 
and the quality and yield potential is highly 
variable. 

Advantages and disadvantages of Heir-
looms
 Hydroponic producers should be fully 
aware of the advantages and disadvantages 
of heirloom tomato production and trials 
would be recommended before undertaking 
large scale production. These open pollinated 
cultivars require a greater degree of skill 
than modern hybrids as they mostly lack the 
generative traits, disease resistance, and shelf 
life quality characteristics which have been 
bred into standard greenhouse cultivars. Most 
heirloom varieties also have little resistance 
to a number of potentially serious diseases. 
Plant breeding with tomato hybrids over the 
years has seen vast improvements in disease 
resistance to most of the serious pathogens 
such as fusarium, verticillium, mosaic viruses 
and a range of others which has greatly 
improved the reliability and consistency of 

Hydroponic heirlooms can be propagated, raised and 
grown in much the same way as greenhouse hybrid types.

Some heirlooms are prone to fruit shape problems such as `catface’ particularly under cooler growing 
conditions.
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greenhouse production. Heirlooms how-
ever often subcomb to disease under a range 
of environmental conditions, particularly 
when heat and humidity are high. For this 
reason, heirlooms often need a protective 
spray program to combat common tomato 
diseases which most modern hybrids are 
resistant to. Hydroponic growers however 
have an advantage over field production of 
heirlooms, as environmentally controlled 
greenhouse which prevent the foliage from 
becoming wet, use of heating, clean water 
and sterile growing media all assist with 
prevention of disease outbreaks.
 Another major drawback with most heir-
loom varieties is the presence of physiologi-
cal disorders which downgrade the fruit 
quality and appearance. Many are prone to 
radial cracking, crazing or splitting due to 
the thin skin and lack of tolerance to many 
environmental conditions. Some consis-
tently produce misshapen fruit caused by 
cat facing, while others are prone to fruitlet 
drop or blossom end rot. Many small scale 
producers accept that a high ‘pack-out’ rate 



will occur with many heirloom varieties 
and channel second-grade fruit into value 
added, processed products such as sauces 
and preserves.
 Yield variability is perhaps the greatest 
disadvantage with heirloom tomatoes and 
growers can manage this problem by care-
fully assessing a wide range of heirloom cul-
tivars to determine which has the yield and 
fruit characteristics most profitable. Various 
studies have been published which evaluate 
a number of heirloom tomato cultivars for 
yields and fruit quality and these provide 
valuable data when selecting cultivars to 
trial. 
 The advantages of heirlooms are that 
despite the production problems and lower 
yield potential, they do have a well estab-
lished and rapidly growing niche market 
that will benefit smaller growers willing to 

put the time and effort into the production. 
Also, there exists huge potential within the 
genetic pool of heirloom tomato varieties 
to find the types that will produce well and 
receive premium prices. The range of colors, 
sizes, shapes, growth forms, and flavors gives a 
wide selection for growers to experiment with 
and produce a product which is unique on the 
local market. Many commercial hydroponic 
tomato producers may also chose to grow a 
smaller area of heirlooms as an additional 
market line to their standard greenhouse 
varieties. Hydroponic organic production 
of heirlooms offers yet another high value 
niche market that skilled growers may take 
advantage off.

Hydroponic production
 The hydroponic production of heirloom 
tomato types differs somewhat from the 

Blossom end rot, a common physiological disorder can downgrade heirloom varieties grown under 
warm spring and summer conditions.
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standard greenhouse hybrids. Because these older varieties are more 
prone to serious disease pathogens which can severely limit produc-
tion, preventative measures should be taken where ever possible. 
One of these is the use of rootstocks which can prevent an outbreak 
from the array of diseases that older varieties may develop. Graft-
ing the heirloom variety onto a disease resistant root stock gives 
the plant the ability to resist certain root diseases, but also improve 
yield potential as most root stocks provide the plant with a healthier 
and more vigorous root system. This system of grafting allows the 
production of heirloom fruit, while utilizing modern plant breeding 
for disease resistance via the root stock. One study found that graft-
ing heirloom tomatoes onto the resistant tomato rootstocks GRA 66 
and Hawaii 7996, did not wilt under high soil disease pressure from 
bacterial wilt and produced significantly higher harvestable yields 
(Rivard and Louws 2006). The rootstock Maxifort has also found to 
enhance plant vigor and yields when used with heirloom varieties. 
Where bacterial wilt might be a problem, heirloom types can be 
grafted onto suitable, resistant eggplant root stocks. Other root stock 
varieties with resistance to fusarium wilt, bacterial wilt, verticillium 
and TMV — as well as the ability to increase plant vigor — are a 
good way of increasing disease resistance in heirloom varieties which 
would otherwise be highly susceptible. 

Growing media and nutrition
  The same sterile growing media currently used for greenhouse 
hybrid cultivars can be used for heirloom varieties. Growers may 
chose substrates more in line with organic production for these older 
varieties such as coconut fiber or various mixtures of composts, coir, 
pumice and natural materials. However hydroponic heirlooms are 
also successfully grown on rockwool slabs, in NFT and on other 
substrates. Due to their susceptibility to various root disease such 
as bacterial wilt and fusarium, growing media should be sterile and 
greenhouse floors kept clean and free of debris and soil contamination 
which could carry disease spores into the crop. Substrate moisture 
levels need careful control and monitoring with heirloom types as 
over saturation can predispose the plants to wilt pathogen outbreaks 
and irregular watering will cause fruit splitting and cracking in a 
much higher rate then with modern hybrid types. Substrate moisture 
meters are a useful tool with heirloom production to keep root zone 
moisture consistent throughout the day and night.
 Heirloom varieties also need careful control of plant nutrition. 
Modern greenhouse hybrids have been bred to withstand the use of 
high EC levels and conductivity is often run at increasingly higher 
rates in these crops to maintain fruit quality. Commercial growers 
may run EC as high as 4.0 – 5.5 to restrict vegetative growth and 
promote a generative plant form with high fruit solids, however 
most heirlooms would suffer production problems at the high EC 
levels under which many hybrid crops are grown. High EC applied 
to heirlooms often promotes blossom end rot (BER), small fruit size 
and loss in yield, although compositional quality and dry matter 
percentage in the fruit is often very high under these conditions. 
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Lower, constant EC levels should be used on 
heirloom plants under most circumstances 
and only slight osmotic pressure applied to 
improve fruit quality in those varieties which 
are not prone to splitting or blossom end 
rot. It is likely that due to the lower yields of 
most heirloom types that their requirement 
for potassium are not as great as a very high 
yielding hybrid crop which has been bred for 
vigor and rapid ion uptake. This coupled with 
the fact that many heirlooms are prone to BER 
under high EC and potassium can restrict 
the uptake of calcium — which is essential 
for BER prevention — means that nutrient 
formulations for heirlooms are likely to be 
slightly different than those used for hybrids. 
Heirlooms may also benefit more from foliar 
sprays of trace elements if vigorous rootstocks 
are not used, particularly during times of 
heavy fruit set or during the establishment 
phase.
 Heirloom varieties can be trained in much 
the same way as hybrids — to an overhead 
wire, and layered where necessary. Due to the 
lower vigor of many heirloom types they may 
grown different densities to hybrids, although 
this is highly dependant on the particularly 
heirloom variety being produced. Many 
growers may chose to offset the lower rates 
of vigor by taking an extra shoot or head 
during good growing conditions to increase 
yields per plant with some of the heirloom 
types. Pollination with the older varieties is 
much the same as with hybrid production, 
however under cooler growing conditions, 
the frequency of manual pollination should 
be increased to ensure that sufficient pollen is 
transferred for fruit set. Many of the heirloom 
types are prone to pollination problems under 
less than idea conditions and this results in a 
large proportion of the early crop developing 
catface and other deformities. Keeping green-
house temperatures well within range during 
the early crop development phase assists 
with optimizing fruit shape and yields on 
the first few trusses. There are also heirloom 
types which perform better as early-season 
crops which will set good sized and evenly 
shaped fruit under cooler conditions, and 
mid-season croppers which are more suited 
to production during warmer seasons or in 
fully heated greenhouses.

Determine vs indeterminate
 Among heirloom types are both determi-
nate or bush type and indeterminate tomatoes 
and while both can be grown hydroponically, 
most commercial growers select indetermi-
nate varieties and grow these in much the 
same way as greenhouse hybrids. This allows 
more flexibility of production as indetermi-
nate vines can be cropped for a longer period 
of time before replacement and the upward 
training allows good air flow around the base 
of the plants to assist with disease prevention. 
Under certain circumstances, such as high 
disease pressure, heirloom varieties may be 
grown as a short term crop, removed after 
the production of 1 – 3 trusses and replanted. 
This system has advantages in overly warm 
and humid climates where diseases limit 
longer term production. Determinate or bush 
varieties can be grown in greenhouses where 
suitable varieties can be found. Although they 
are self supporting, most benefit from staking 
to keep fruit from resting on the floor and to 
assist with air movement round the base of 
the plant.

Specific problems with heirlooms – disease 
and physiological problems
 Apart from various root pathogens such as 
bacterial wilt and fusarium which can be con-
trolled with use of resistant rootstocks, most 
heirlooms are also susceptible to a number of 
foliar and fruit diseases. Late blight develop-
ment can be rapid late in the season and result 
in premature termination of crops, although 
some heirlooms such as Cherokee Purple, 
Eva and Purple Ball have been reported to 
have some natural tolerance to this disease. 
Septoria and other foliar diseases can also be a 
severe problem, although keeping the foliage 
dry and prevention condensation assist with 
control of these pathogens. Some heirloom 
varieties are claimed to have some overall 
or improved `disease resistance’ however 
individual growers will need to assess these 
traits for themselves under their particular 
growing conditions
 Heirlooms are also susceptible to Botrytis 
which can cause widespread crop losses when 
humidity levels are high and air movement 
inadequate. Under conditions which promote 

the development of fungal and bacterial 
diseases, heirloom crops should undergo 
a protectant spray programme to prevent 
fungal spores from developing. Any infected 
plants should be removed from the cropping 
area to delay the spray of disease throughout 
the crop.
 Pests in heirloom varieties can be con-
trolled in much the same way as with all other 
tomato crops and regular plant monitoring 
for insects should be carried out.

Physiological disorders
 The main cause of downgrading of heir-
loom tomato fruit are physical defects and 
physiological disorders. Many of the larger 
fruited heirlooms naturally produce a large 
blossom end scar and radial cracking. Others 
typically have concentric and calyx cracking 
on a larger proportion of the fruit. While 
consumers may be more accepting of these 
defects on heirloom fruit, large cracks and 
splits can result in fruit decay shorting after 
harvest. In media systems, careful control 
of irrigation to prevent large fluctuations in 
moisture content will assist with prevention 
of splitting. Other physiological disorders 
such as zippering, cat face, russet, blossom 
end rot and misshapen fruit can be reduced 
using similar methods as in hybrid crops 

Heirloom cultivar selection and some com-
mon heirlooms
 Selection of the most suitable heirloom 
varieties for commercial hydroponic pro-
duction can be daunting because there are 
literally hundreds of types on the market 
as the interest in growing these varieties 
increases. Different countries and regions 
have their own history of tomato heirlooms 
and there are many seed companies who 
offer a huge selection of well-known and 
virtually unknown varieties. Commercial 
growers must also take into account not only 
which varieties may have the highest degree 
of ‘old- fashioned intense tomato flavor’ the 
reason these fruit are often purchased but 
which are going to be the most productive 
and attractive to customers. 
 Among heirloom varieties there is a wide 
range of not only fruit sizes, but fruit types 
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which are used for different applications. 
Many of the roma and similar meaty types 
were originally grown for sauce and pro-
cessing. Some are more suited to drying 
and preserving while others have excellent 
qualities as ‘slicers’ for eating fresh. Cocktail, 
cherry, medium-sized and large beefsteak 
varieties exist amongst the heirlooms, as do 
the elongated, flattened and pointed fruit 
types. Some growers select from each of these 
categories and market the fruit in mixed trays 
or baskets to customers who may want to 
sample a range of heirloom types.
 Of the wide range of heirloom tomato 
varieties for which seed can be obtained, 
there are a smaller number of well known 
older types which many customers may be 
familiar with and these would be the recom-
mended varieties for hydroponic growers to 
start with. Of these, Brandywine (red, pink 
and yellow), Moskvich, Green Zebra, Black 
Prince, Trigrella, Black Krim, Mortgage Lifter, 
Kelloggs Breakfast, Pineapple, Aunt Rubys 
German green, Cherokee Purple, Rutgers, 
and Oregon Spring would be some of the 
more commonly grown heirlooms, although 
there exists potential in many others for 
hydroponic greenhouse production.
 Yields from various heirloom varieties 
have been reported from field trials car-
ried out in the U.S. While a wide selection 
of cultivars was assessed in many of these 
trials, not all heirlooms have information 
available on potential yields, fruit numbers 
or average fruit size. In a study carried out 
in 2004-2006, it was reported that the high-
est yielding heirloom was Mortgage Lifter, 
followed by Giant Belgium and Pineapple 
(Maynard 2007). Another study found the 
varieties Lemon Boy and Black Prince to be 
the highest yielding (Vavrina et al, 2003). 
An earlier study reported the varieties ‘Ten 
Fingers of Naples’, Beefsteak extra large, 
Costoluto Genovese and Platillo to be the 
highest yielding. In contrast, Yellow Pear, 
Old German and Hillbilly were determined 
to be the lowest yielding. (Cimmarrusti and 
Shoemaker 2002).

Descriptions and history of some common 
heirlooms

Black Krim 

Originally from the Black sea area of Russia 
and claimed to have been smuggled into the 
U.S. before the breakup of the Soviet Union. 
A medium-sized fruit with a deep dark red 
color that cracks easily. Indeterminate with 
an early growth habit. Flavor is described 
as sweet. 

Brandywine

Brandywine pink is an Amish heirloom dat-
ing back to 1855 and is the most well known 
of all heirloom varieties. Fruit is pink with 
green shoulders, large in size (350 – 700 
g each), prone to cracking and producing 
misshapen fruit. Flavor can be strong when 
grown well. Although the true Brandywine is 
pink colored, other varieties such as red, black 
and yellow brandywine are now on heirloom 

lists, although their origin is confusing.

Mortgage Lifter 

Developed in the 1930’s by ‘Radiator Charlie’ 
Byles of West Virginia. Charlie sold plants 
of this variety for $1 each and paid off his 
mortgage in six years. A well-known heirloom 
made popular by the story of its development. 
Indeterminate plants, very large red fruit (up 
to 1 Kg in weight) with a mild, sweet flavor 
and tough skin. Claimed to have some disease 
resistance and to be highly productive.

Aunt Ruby’s German Green
Large fruited green beefsteak. Indeterminate 
and of German origin.

Amish Paste
An Amish heirloom known at least since 
1885. Indeterminate and produces heart- 
shaped large fruit (up to 225 g) with thick 
flesh and few seeds. Considered to be a sauce 
or paste variety with a high brix.

Black from Tula 
Russian heirloom. Indeterminate and pro-
duces medium-sized fruit with a flattened 
shape and deep brown red color. Locular 
gel is dark green when ripe and often has 
green shoulders. Flavor is considered rich 
and complex.

Cherokee purple
A variety which can be traced back more than 
100 years to a Cherokee Indian tribe. Also 
listed as a Tennessee heirloom. Fruit are dark 
reddish purple in color, medium in size and 
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crack easily due to a thin skin.

Evergreen 
Large fruited green beefsteak. Indeterminate, 
sweet and highly-flavored when ripe.

Garden Peach
French heirloom variety. Indeterminate. 
Fruit is bright yellow with a red blush when 
ripe and a slight peach-like fuzz on its skin. 
Fruit is small-to-medium in size. Produced 
in large clusters with a mild flavor.

Green Sausage 
Elongated green fruit with yellow stripes. 
Determinate bushy plants. High flavor profile 
and brix levels. 

Costaluto Genovese 
An Italian heirloom variety which produces 
large, semi-ruffled meaty red fruit. Vigorous 
indeterminate variety. High yielding and 
productive.

Harbinger 
A traditional English variety introduced in 
1910 and popular with English gardeners.

Rutgers 
A standard heirloom variety with globe-
shaped fruit, crack resistant and medium- 
sized.

Kellogg’s Breakfast 
Large orange-colored beefsteak which origi-
nated in West Virginia preserved by Darrell 
Kellogg.

Prince Borghese 
An Italian heirloom variety with small red 
fruit 2 to 5 cm long, plum-shaped and orig-
inally used for drying in Italy. Determinate.

Yellow Pear 
Dates back to the late 1800’s. Determinate 
plant with small golden yellow pear- shaped 
fruit. High flavor and brix levels.

Moskvich 
Early indeterminate type originating in Rus-
sia. Fruit are dark red and globe-shaped with 
a moderate flavor.

This is just a small selection of heirlooms. 
Growers should consult seed suppliers for 
the characteristics of other varieties and 
trial a wide range of types before starting 
commercial production.

Heirlooms for flavor
 Tomato fruit color has little effect on flavor 
profile, despite the fact that consumers often 
perceive a bright red fruit as being sweeter 
than a lesser colored sample. There are vari-
eties of heirloom tomato which are green at 
maturity and these have some of the highest 
brix and flavor scores of all the older types, 

however consumer perception may need to be 
changed to accept some of these types when 
they are accustomed to only seeing red fruit 
in the supermarket chains.
 The flavor potential of many heirlooms has 
been assessed in a number of studies in recent 
years, often in an attempt to uncover which of 
these older types posses genetic flavor factors 
which could be used in breeding programs 
with modern hybrids. The results of a number 
of studies demonstrate that under the right 
growing conditions, some of the heirlooms 
do have high brix and acidity levels which 
would give a flavor advantage. However not 

all heirlooms are highly flavored and grow-
ers do need to evaluate fruit flavor in variety 
trials rather than assume all heirlooms will 
be highly flavored and outperform hybrids 
on taste tests. 
 One U.S. study ranked the following heir-
loom cultivars as having a brix level of 6.0 or 
more: Currant Tuscan Bombolino, Ernies 
plump, Goliath, Howard German, Jersey 
Devil, Joe’s Plum, Large Polish Paste, Opalka, 
Oscar, Persimmon, Riesentraube, Sausage, 
Super Italian Plum, Tyboroski and Yellow 
Pear. While the cultivars Rutgers, Abraham 
Lincoln, Costoluto Genovese, Homestead, 
Long Keeper, Martino’s Roma, New Jersey, 
and Oregon Spring came in lowest ranking 
in terms of brix levels in the same study 
(Cimmarrusti and Shoemaker 2002)

Seed collection and saving
 One advantage of heirloom variety produc-
tion is that seed can be collected and saved 
from ripe fruit produced on-site since these 
open pollinated types will grow ̀ true to type’. 
The plants that you collect seed from should 
be selected based on health, vigor and yields. 
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Fruit should be fully ripe when seeds are 
extracted. Pulp and seeds are scraped from 
the inside of the ripe fruit, mixed or washed 
with water to remove the fruit tissue and the 
resulting seeds dried for several days before 
storage.

Harvest and marketing of heirlooms 
 Heirloom fruit are often sold as `vine 
ripened’ which gives them the highest pos-
sible flavor quality, but severely reduces 
their ability to withstand grading, packing 
and transport. Heirlooms sold in this way 

will need additional packaging compared 
to thick-skinned hybrids which are bred to 
handle transportation. Heirlooms should 
be individual hand-harvested by cutting 
the peduncle rather than pulling from the 
vine. Many heirloom types can be difficult 
to harvest as the fruit has not been bred to 
form a well developed abscission layer that 
allows the fruit to be quickly snap-harvested 
from the plant. Keeping the calyx on heirloom 
fruit assist with promotion of shelf life and 
prevents the thin skin from tearing as the 
calyx is removed roughly during harvest. 

Because the presence of the calyx on the fruit 
can puncture the flesh of adjacent fruit, these 
need to be kept in a single layer in harvesting 
and transport boxes or trays. If the calyx is 
to be removed, this should be done carefully 
after harvest so as not to tear the flesh. 

Vine ripening – does it affect flavor?
 Heirlooms can be harvested mature green 
— as with hybrid fruit — and ripened fully 
under room temperature conditions. How-
ever since most heirloom crops are sold 
direct, they are best marketed when at least 



partially colored, particularly those with interesting coloration such 
as the black, pink, yellow and multi-colored types. Just as with hybrid 
varieties, there is much debate about whether vine-ripened fruit have 
a higher compositional quality and flavor and those harvested mature 
green or with the first signs of coloration. There is also confusion 
about what `vine ripened’ means — consumers often assume the 
fruit has been plucked from the vine when fully colored to table 
maturity. However some producers consider `vine-ripened’ fruit to 
be that which is harvested at the `breaker stage’ when showing the 
first visible signs of color. Studies have shown that total sugars in 
tomatoes increased progressively during ripening from the mature 
green to fully red stages and that those harvested in the earlier stages 
of ripeness were rated by taste panelists as less sweet, more sour and 
less `tomato-like’ then those harvested at a table ripe stage. Also, it 
has been reported that the quantity of volatile compounds which 
contribute significantly to the flavor of fresh tomatoes is always lower 
in fruits ripened after harvest than those fruits fully ripened on the 
plant. With this sort of compelling evidence, growers of heirloom 
tomatoes looking to maximize fruit flavor should be harvesting as 
close to the `table-ripe’ stage as possible.

Sources of heirloom tomato plants and seed
Johnny’s Selected seeds— www.johnnyseeds.com
W. Atlee Burpee & Co— www.burpee.com
Seed Savers Exchange— www.seedsavers.org
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T              odd McWethy admits part of his 
motivation for trying to grow 
heirloom tomatoes in a hydroponic 

environment was the skepticism — and even 
the challenge — that surrounded the idea. 
“Initially, I was kind of discouraged talking 
to other people, even other growers. They 
were kind of saying that it wouldn’t really 
work in a hydroponic situation and so forth. 
Which was all the more reason I wanted to 
try it,” he says with a bit of a laugh, “just 
to see if we could actually grow them suc-
cessfully.”
 And grow them successfully, they have. 
McWethy Farms started cautiously, putting 
in only one row of about 80 plants that first 
year, but, Todd notes, “They were very popu-
lar right of the bat,” first at a farmers market 
and then at restaurants. “A lot of people I 
brought them to initially didn’t think they 
were real. . . because they were so blemish-
free and so forth.” Locally-grown heirloom 
tomatoes that looked and tasted good — and 
available off-season: how could you say no? 
That was almost five years ago, and people 
are still saying “Yes” to McWethy Farms’ 
heirloom tomatoes, so much so, that Todd 
has plans  — more varieties, more produc-
tion, and more trial and error — as two new 
greenhouses come online later this winter 
and next spring.

 But while they were an instant hit, they have 
not been an instant success. “I will say there 
were a lot of frustrations,” Todd laughs.
 Some hybrids and greenhouse varieties 
have been bred for maximum production 
in particular environments — such as in the 
nutrient solutions in a hydroponic environ-
ment — while a hydroponic medium is not 
the natural habitat for an heirloom plant. “The 
heirlooms are kind of wild, I guess is a good 
way to put it,” Todd says. And even grown 
in soil, heirlooms don’t tend to produce as 
abundantly as other varieties  
 Even with a controlled, indoor environ-
ment, Todd also ran into plenty of physi-
ological disorders with the heirloom plants, 
including blossom end rot and fruit cracking 
(the most serious problems because they 
affected salability and shelf life), plus some 
cat-facing, blotchy ripening, roughness, 

green shoulders, and sun scald. And from 
their first year, it was clear that some varieties 
were not a good match for his greenhouse. 
One memorable disaster was Aunt Ruby’s 
German Green: “It’s a delicious tomato, but 
I got like three or four fruit off the plant all 
season,” Todd says. Another great tomato they 
finally had to abandon after a couple of years 
because it just didn’t produce well, was the 
Jaune Flammee. Yellow pears suffered a lot 
of blossom end rot, which negatively affected 
salability.
 One intractable issue Todd faced was 
having to grow all the tomatoes — as well 
as cucumbers, peppers, and herbs — in the 
same environment with the same solution. 
This required finding tomatoes that grew 
well under those conditions, that “played 
well together,” is how he put it.  Todd noticed 
that the heirlooms — again perhaps because 

In with the Old:
Growing Heirloom Tomatoes

By Paul Rawlins

(with a Hydroponic Twist)



of genetics developed for flourishing in soil 
— tend to need less nutrients in general 
than many of the greenhouse varieties. It is 
particularly easy to overdose on nitrogen, 
which he has been able to back off some, 
which has helped his heirlooms without 
negatively affecting the rest of his crops.
 And if figuring out which plants were 
likely to grow wasn’t enough, his customers 
also wanted variety, in both flavor and color. 
While most of the varieties McWethy Farms 
grows now have been growing since their first 
year, Todd has considered color, size, shape, 
and what will produce well and be profitable 
— trying some new varieties each year and 
narrowing them down to five or six in each 
color that do well “and are pretty tolerant of 
the greenhouse situation.”  
 McWethy Farms grows 25 to 30 varieties 
successfully now. Asked to name examples off 
the top of his head, Todd elects to categorize 
them by color. In purple, they have had good 
luck with Black Crim/Krim and Black from 
Tula; their pinks include Pink Brandywine, 
Cherokee Purple, Omar’s Lebanese; in yel-
low and orange they grow Kellog’s Breakfast, 
Pineapple, Rainbow or Big Rainbow, which 
are an attractive tomato that chefs really like; 
in reds, Bonny Best and Giant Beefsteak, plus 
a small tomato Todd says is a “lot of fun,” 
called the Tigerella; the Green Zebra is their 
big green tomato.
 So, think you’re ready to give it a try in 
your greenhouse at home? Todd says “abso-
lutely.” 
 “I don’t think that you’d need anything 

much different than you would with other 
types of tomatoes. Really just some experi-
mentation.” You’ll want to consider lower 
nitrogen levels and pay attention to how 
plants respond to the solution. And pay 
attention to adjustments you can make in the 
environment. Todd has found that monitor-
ing humidity has helped, in particular with 
end rot, which they have run into more at 
high humidity levels (at McWethy farms, 
they keep humidity no lower than 65 percent 
and start dehumidifying if it gets over 85 
percent). Humidity and overwatering seems 
to contribute to fruit cracking as well. You’ll 
need lights, of course, if you plan on growing 
through the winter or if you are in a cloudy 
area. Todd muses that it would be interesting 
to try experiments with different media — 
something he hasn’t done. He wonders aloud, 
though admits he doesn’t know whether that 
would make a big difference and whether 
they heirlooms might 
do a bit better in a 
media that’s a little 
heavier or more like 
soil. He primarily 
grows in Prolite with 
15 to 20 percent coir, 
with good results. As 
for varieties, Todd 
doesn’t rule out types 
that haven’t worked 
for him. They might 
just need a tweak in 
solution or environ-
ment, something he 

was unable to do.
 The most challenging thing Todd faced 
when starting out was simply that “I didn’t 
find anything out there to help me with 
it.” Why the wide-ranging skepticism? 
Todd imagines it had to do with growing 
something “that hadn’t been bred for that 
kind of production could be kind of hard 
to weal,” which some of the varieties were. 
And, of course, heirlooms were something 
of a low production product, while the idea 
of a hydroponic greenhouse is to maximize 
production. But again, the fact that not many 
people were doing it made the challenge all 
the more intriguing to Todd. If it worked, 
he figured it was something they “could run 
with,” if not, “we just lost a row of production 
and we wouldn’t do it next year.”
 As for next year at McWethy Farms, Todd is 
looking forward to his two new greenhouses, 
which means he’ll be able to dedicate separate 
space to heirlooms, where he can tinker more 
with environment, solutions, and varieties. 
“I’m the kind of person who is just going to 
continually try new things. I’m like a kid in 
a candy store when I’m ordering from a seed 
catalog; I want to try a little of everything.”
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McWethy Farms is a return home of sorts for Todd McWethy. 
Todd McWethy sits on about 30 acres that once belonged to 

Todd’s great-grandfather, a farm Todd remembers well from summer 
visits as a child.  “It’s always been a dream of mine since I got into 
plants and growing things, which was in my late teens probably, 
to have a farm someday,” he says. The farm had been sold, but 
Todd made a point of checking with the owner ever few years, 
until, about 8 years ago, the owner offered to sell Todd almost 
half of the old place. It didn’t include any of the structures, so 
McWethy Farms had to start from scratch, but Todd admits 

there’s a special feeling that comes with having his own farm 
on land he remembered from his childhood.

 Todd’s interest in hydroponics started in college while he was 
working on a degree in biology. The owner at his rental didn’t 

want him digging up the yard, so Todd was trying to grow things 
without soil in five-gallon buckets, with only “marginal luck.” 

He returned for an advanced degree years later and weaseled his 
way into a small, two-hour class on hydroponics. The crops weren’t 

diverse, mostly lettuce, but he helped set up the classes NFT system 
and found he liked both the technical and the growing side. While 

waiting for just the right internship opportunity to cap off his 
degree, hydroponic growing came back into Todd’s life again 
with the chance to work with Howard Resh in Anguilla. While 
there he realized how much he enjoyed agriculture, growing and 
hydroponics and starting thinking more seriously about doing 
it when he got home.  I’d “always known I wanted to do my own 
thing,” Todd says, who came home and started making plans. 
 It was another year or two before they broke ground, but Todd 
felt like he had a solid plan and a good chance. In Three Oaks, 
Michigan, they were close to a summer resort area with both nice 
restaurants and some money, which meant a market that would 
appreciate quality. Plus, aside from the local market, they were 
only an hour and half from Chicago. Todd figured they could 

supply local outlets then springboard into the city. As it turns out, 
the 12-13 percent of production space given to heirlooms has yielded 
17 percent of McWethy’s sales. So far, Todd says about his venture, 
“it seems like I was right.”

Todd admits there’s a special feeling that 
comes with having his own farm on land 
he remembered from his childhood.

Photos: (From top) Todd’s Great Grandfather Lester Berry on the farm which was then 
named Berrywood Farm. Todd as a child in his parents’ garden in Westmont, IL. (Bottom) 
Todd McWethy with one of his mentors, Howard Resh in Anguilla.
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TEXT & PHOTOS By lyNETTE MORGAN, PH.D.BeGinneR’s CoRneR

W hile chilies may be a well known 
and widely grown hydroponic 
spice, there are a few other spice 

plants that often accompany hot chilies in 
many cuisines that are easy, fun, attractive 
and intriguing to grow. Citrus-like, aromatic 
kaffir lime leaves, fragrant lemongrass and 
distinctive and exotic curry leaves all have 
flavor notes we have come to know and love 
in many Asian and ethnic dishes and they can 
all be part of a hydroponic spice garden.

Kaffir lime
 Kaffir lime (Citrus hystrix) is a small grow-
ing citrus tree also known as Kieffer lime 
and limau purut. While Kaffir lime is less 
well known than the lime varieties grown 

specifically for fruit, it is a very versatile plant 
easily grown in hydroponics and due to its 
small and compact frame is a great addition 
to indoor grow rooms or as a houseplant. It 
also has potential for sale as a fresh-cut herb 
produced by smaller hydroponic growers 
year round. Kaffir lime is grown mostly for 
its foliage which has a distinctive, strong, 
lemon-lime aroma and flavor. The peel of 
the small knobby fruit is also used — it’s 
ground to a paste and included in many 
Asian dishes and curries. Kaffir lime leaves 
are a very popular spice in Thailand and are 
added to nearly every Thai soup, stir fry and 
curry. For those who love cooking hot, spicy 
and pungent Thai and Asian dishes, having a 
supply of fresh Kaffir lime leaves and fruit on 
hand adds an extra gastronomic dimension 
to this type of cuisine.
 Growing Kaffir lime in hydroponics is 
relatively easy because the plants can handle 

cooler conditions than the fruiting varieties 
of lime tree and the plant can be kept to a 
small and compact size to fit into any system. 
Young plants can be purchased from garden 
outlets or herb producers — these are grown 
from cuttings and should be fully hardened 
off before planting into a hydroponic system. 
Since Kaffir lime trees will grow and produce 
fruit and foliage for many years, they are best 
grown in a good-sized media bed or container. 
Growing media such as perlite, expanded 
clay, coco fiber and rockwool are suitable for 
production and lime trees can be grown in 
the same bed or system as other plants such 
as chilies, lemongrass and other heat-loving 
spices. A standard vegetative hydroponic 
nutrient is recommended during the early 
stages of growth, with a bloom or flowering 
nutrient applied once the plant has produced 
small fruitlets.  As with many of the hardy 
spice plants, the concentration of aromatic 

Spicing it up
Spice gardens
for beginners

Part 4: Kaffir Lime, 
Lemongrass & Curry  Leaf

Kaffir lime trees are small and compact, making them a great addition to any hydroponic spice garden.
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light and a low EC, the flavor constituents 
become diluted in the plant and less volatile 
compounds are produced. This is a major 
advantage of a hydroponic system and winter 
grow room where light, temperature and 
plant nutrition can be manipulated to get 
the highest quality spices year round.
 In an indoor or limited space situation, 
these lime trees need to have the growing tip 
removed at a young age to force the plant to 
bush out, producing more foliage for harvest. 
New foliage has a distinctive red-brown color 
in contrast to the lime green of the older 
mature leaves. Ideal temperature conditions 
for rapid growth are 22 to 32 degrees C, 
however plants will happily survive cooler 
conditions and even light frosts. Under hot, 
dry conditions the plants are prone to pests 
such as mites which need regular control with 
safe sprays such as neem oil or the introduc-
tion of predator insects. Harvesting of kaffir 
lime leaves should take place just before use 
— the older, mature leaves should be cut from 
the plant with care, so as not to remove too 
much foliage and weaken the plant at any 
one harvest. 

Lemongrass
 Lemongrass is a popular hydroponic herb 
which can grow at very rapid rates under 
warm growing conditions. While a mature 
lemongrass plant can be as large as two meters 
in diameter with leaves of over one-meter 
long, younger and smaller plants can be grown 
in limited spaces if keep well-trimmed. Use of 
NFT is not recommended due to the large and 
fibrous root system which rapidly develops 
which can cause system blockages and slow 
the flow of nutrient. Lemongrass is a perennial 
herb widely cultivated in the tropics and sub-
tropics of which are two different spices: East 

BeGinneR’s CoRneR

oil produced in the foliage is determined 
by growing conditions. Warmth, high light, 
increased EC and slight moisture stress will 
concentrate flavor and aromatic compounds 
in the plant, giving a higher-quality harvested 
spice. If spice plants such as kaffir lime are 
grown in cooler conditions with insufficient 

Distinctive, winged leaves of the kaffir lime tree.

Small, knobby, kaffir lime fruit are ground to 
paste for use in curries and other dishes.

Kaffir lime tree showing young flower buds.
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Indian lemongrass (Cymbopogon flexuosus) 
and West Indian lemongrass (Cymbopogon 
citrates) also known as Malabar grass. West 
Indian lemongrass can only be propagated 
from root division since the plants rarely 
flower or set seed. Division can be carried 
out on plants older than one year, starting 
with the second year of growth. However 
East Indian lemongrass (C. flexuosus) can be 
easily raised from seed and is the better choice 
for hydroponic growers. Since the leaves of 
even small seedlings have the distinctive 
lemon-lime flavor and aroma, young plants 
can be raised in hydroponics and cut for use 
as required.
 Lemongrass requires warm temperatures 
to produce well and develops a strong and 
distinctive flavor, although it will survive cool 
conditions in a dormant state. Optimum tem-
peratures are in the range of 18 to 35 degrees 
C with a high humidity (80 – 100 percent) and 
full sunlight or high levels of artificial light. 
Full spectrum grow lamps are recommended 
for many spices such as lemongrass because 
evidence suggests that certain parts of the 
light spectrum such as UV assist with the 
development of flavor compounds in these 
plants. Lemongrass grows well in hydroponic 
media beds with a wide range of growing 
media, however media which naturally holds 
less moisture between nutrient applications 
will give stronger-flavored foliage. Expanded 

clay, large particle size perlite, pea gravel and 
similar growing media are a good choice 
for a high quality spice product. EC levels 
of 2.2 to 2.4 are recommended for plants 
once they have passed the young seedling 
stage, although higher EC levels can be used 
to help develop stronger flavor and aroma 
and keep growth compact.
 The first harvest of lemongrass foliage is 
usually carried out when the plants are 20 
cm tall. However younger leaves can be har-
vested and used as required from an indoor 
spice garden for a more delicate flavor and 
for use in salad mixtures. Foliage should 
be cut with sharp scissors not too close to 
the base of the plant so that regrowth can 
occur after harvest. Lemongrass may also 
be grown for harvest of its stalk’s tender 
base as well as the leaf, in this case, the stem 
is harvested with the leaf base and a small 
portion of the root attached.
 
Curry leaf 

(Meetha neem, Karapincha, Daun Kari and 
Karipattar)
 The curry leaf plant (Murraya Koenigii) is 
a must-have for those who regularly indulge 
in spicy Indian or Sri Lankan curries as it is 
often considered to be an essential ingredient 
in many of these dishes. There is often some 
confusion with curry leaf, due to the fact 
that a totally different species is termed `the 
curry plant’ (Helichyrsum italicum) which is 
not related and can not be used in the same 
way. Some people also wrongly think that 
ground curry powder is made from the leaf 
of the curry plant tree, however this is also 
incorrect. The curry plant is a small tree, 
native to India and Ceylon which produces 
attractive segmented, aromatic foliage on a 
compact plant. Fresh curry leaf is sold as in 
Indian spice in many produce and ethnic 
stores, however it loses some of its aroma and 
flavor when dried, although it can be stored 
frozen for a short time. For this reason, it’s a 
fascinating plant to have growing in a hydro-
ponic spice garden where it can be plucked 
fresh for immediate use in curries and many 
other dishes. Curry leaves are typically fried 
or sautéed in hot oil to enhance and release 
the flavor into the dish. 
 Although the curry plant does grow into 
a small tree, it can be grown in containers 
indoors and makes an attractive and aromatic 
houseplant. It can be grown alongside chil-
ies, lemongrass and kaffir lime as it prefers 

the same conditions of warmth, high light 
and free draining substrates. Indoors curry 
plants typically grow to one to three feet in 
containers with a minimum temperature 
requirement of 13 degrees C. Small curry leaf 
plants can be obtained from online nurseries, 
Asian stores and herb producers. The plant 
can be grown from seed, from off shoots 
which develop from the base of the plant, 
and from cuttings taken from fresh curry 
leaf stems purchased from markets. The main 
pest problem with curry leaf trees are mealy 
bugs and occasionally mites under warm, dry 
growing conditions. Use of Neem sprays and 
predator insects are a good choice for these 
plants and careful monitoring of all spice 
plants is recommended to get pest outbreaks 
under control as early as possible.
 In the final installment of this series on 
spice gardens we will detail production of 
garlic and some other spicy alliums as essen-
tial companions to many of the spice plants 
already covered.

Sources of spice plants
http://www.fourwindsgrowers.com/
http://www.bayflora.com/citrustrees.html
http://www.bayflora.com/citrustrees.html
http://www.logees.com
http://www.johnnyseeds.com
http://www.bhatia-nurseries.com/curry.htm 
http://www.bhatia-nurseries.com/curry.htm

East Indian Lemongrass is easily raised from 
seed and grows well in warm, well lit hydroponic 
systems.

The curry leaf plant makes an attractive plant for 
indoor production.  Photo courtesy of Logee’s.
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(L.M.), Rob smith (R.s.), Growing edge editor, or guest.
answers to questions are supplied by the following: Lynette Morgan 
(L.M.), Rob smith (R.s.), Growing edge editor, or guest.

Q The liquid fertilizer you get from the 
Can of Worms Bins — how long is that 

fertilizer good for?  I have accumulated several 
gallon jars.  How long will it last, or do I have 
to use it up in a certain amount of time?
— Susan, Seattle, U.S.

A Being an organic fertilizer, the worm 
juice or worm liquor obtained from a 

vermiculture or worm farm system generally 
does have a limited shelf life. The reason being 
that much of the goodness in this sort of 
fertilizer is in its diversity of microbes which 
naturally occur in the worm system — these 
microbes, when applied to soil or compost, 
etc., enrich the microbe populations already 
present and have many good effects such as 
rapid mineralization of organic matter into 
plant food, suppression of disease-causing 
pathogens and increased overall health of 
the soil and plants. The worm liquid also has 
minerals and probably a lot of carbon com-
pounds and its the carbon still in the worm 
juice which can cause problems with regards 
to shelf life because the microbes present will 
still be feeding on this carbon. As they do so, 
you may notice fungal growth in or on top 
of the worm fertilizer developing over time, 
or the gas may build up in the jars (plastic 
bottles are better because they will expand 
a little and you will be able to see gas build 
up), so it would be a good idea to loosen the 
tops of the jars every now and then to let any 
gas escape (the jars are also likely to ferment 
over time if they are in a warm place). 
 The shelf life of the worm juice actually 
depends on how much unprocessed carbon 
there is in the liquid. This unprocessed car-
bon comes from the organic matter put into 
the worm bin.  Ideally, I think a worm farm 
should be run to completion — that is no 
liquid taken off until all the organic matter 
which has been put in has been fully processed 
into rich, dark vermicast, then the vermicast 
extracted in water to make a fertiliser and the 

vermicast used as a solid fertilizer itself.  
 This ensures that the worms and other 
microbes have had sufficient time to turn 
all the carbon and organic matter into use-
ful plant nutrients and hence the shelf life is 
much longer.  If liquid is taken off a worm 
farm which still has unprocessed organic 
material in it, then the fertilizer is not fully 
processed and will have a shorter shelf life.  A 
fully processed vermicast extract should have 
a shelf life of 6 months or longer, provided it 
is reasonably concentrated, however liquid 
fertiliser taken from a worm system that has 
not been fully processed by the worms, should 
really be used immediately, or within a few 
days to get the most benefit from the microbes 
in that solution and before the solution has 
a change to ferment or `go off ’. Ideally the 
sooner you use the liquid is used the better 
as the microbial population will still be fully 
active and you can get the most benefit out of 
the diversity of microbes that worm fertiliser 
contains - we need to remember that this sort 
of organic solution is a ‘living fertilizer’ that 
needs to be treated carefully so the microbes 
are not destroyed.
— The Growing Edge (L.M.)

Q How does having a lower humidity 
level such as 55 percent affect the 

plants in a blooming stage as well in a sealed 
room? Is this considered fresh air, enough to 
sustain and maintain a healthy plant atmo-
spherically?
— Anthony, U.S.

A Plants are very like us humans in some 
respects. Humans perspire in order to 

modify body temperature. The perspiration 
evaporates and as it does so decreases in 
temperature, thus removing some heat from 
the body surface. Plants do a similar trick, 
however this is referred to as transpiration. 
As the plant functions normally, it translo-
cates water carrying mineral elements to all 

its parts. It leaves behind the mineral ele-
ments and the water is allowed to migrate 
to the outside of the plant (in particular the 
leaves) where it evaporates, in an attempt to 
create a desirable micro climate around itself. 
Given high humidity conditions, evapora-
tion can slow to a stage where our plants 
become stressed and plant functions slow 
to an undesirable state (you have possibly 
experienced the discomfort yourself when 
in a high humidity climate!)
 On the other hand, by placing the plant in 
the chamber you mention — that has a low 
humidity — then transpiration can proceed 
at an optimum rate. It is also important to 
have constant, gentle air movement over 
the plants so the water vapor produced by 
the plant is removed, thus encouraging the 
plant to continue transpiring and provide 
fresh supplies of CO2 for photosynthesis. 
These processes could be loosely likened in 
human terms to our aerobic activity. There 
are also other benefits to the plant because 
calcium which is a major building block in 
plant cell structure — it’s translocated into 
and around the plant in direct relationship 
with the water uptake, therefore by stimulat-
ing a good level of transpiration you are also 
increasing the requirement for water to the 
plant and therefore the movement of calcium 
into and around the plant.
— The Growing Edge (R.S.)

Q Any hydroponic system recommen-
dations for small-scale commercial 

lettuce production in a greenhouse? Com-
mercial kit or homemade? This would be in 
Hawaii, where temperatures tend to be in 
the 70’s. The warmest month of the year is 
September with an average maximum tem-
perature of 83.40 degrees Fahrenheit, while 
the coldest month of the year is February 
with an average minimum temperature of 
63.50 degrees Fahrenheit. Temperature varia-
tions between night and day tend to be fairly 
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limited during summer with a difference that 
can reach 14 degrees Fahrenheit, and fairly 
limited during winter with an average differ-
ence of 16 degrees Fahrenheit. 
— Mahalo, Hawaii

A Your climate is quite good for hydro-
ponic lettuce production — with no 

real extremes and plenty of light, although 
it would be a good idea to allow for some 
nutrient solution cooling in summer to limit 
the effect of those high summer temperatures 
on lettuce which can cause yield losses and 
physiological disorders. I would recommend 
that for high quality hydroponic lettuce 
— which is typically harvested with the root 
system intact to prolong shelf life — that you 
use solution culture. This is typically NFT, 
but could also be raceway float or raft type 
systems which also work just as well. NFT uses 
channels or gullies which can be positioned 
at a convenient working height on benches 
— the solution flows down the channels 
in a thin film, continuously day and night, 
and returns to a central reservoir. Raceway 
or float systems use a large, shallow pool of 
nutrient (often formed into the floor of the 
greenhouse, lined in plastic or concrete), the 
lettuce are supported in polystyrene flats or 
boards (usually 16 to 24 lettuces per float), 
these float on the nutrient pond and the roots 
take up water and nutrient as required. The 
nutrient in the pond is usually aerated. Both 
these systems recirculate the nutrient, so they 
are efficient with water and nutrient usage 
— however you should get a water supply 
analysis before deciding on a system. Some 
water supplies (particularly coastal, well or 
rainwater) can be contaminated with sodium, 
which can build up rapidly in a recirculating 
system, so that’s a factor to take into account 
before planning the system. 
 Temperature variation between day and 
night is not so important with lettuce (it is 
more important with flowering and fruiting 

plants like tomatoes), lettuce is a cool season 
crop and will grow well through your winter. 
Temperatures in summer will also be okay if 
the nutrient has some chilling — lettuce can 
withstand higher than optimal air tempera-
tures if the nutrient solution is chilled. This 
is commonly used in tropical regions such as 
Singapore to grow cool season crops under 
high temperatures. Depending on humidity 
levels, you may also be able to use a combi-
nation of overhead shading and evaporative 
cooling to bring summer air temperatures 
down a little to within the optimal range for 
lettuce (60 to 77 degrees F). 
 The choice of commercial kit or homemade 
will depend on your knowledge and skills in 
construction of this type of system. I would 
recommend you get a small pre-made kit from 
one of the reputable supplies of commercial 
lettuce systems and set up a trial with lettuce to 
grain — an idea of how production is carried 
out. Often homemade systems miscalculate 
the size of the nutrient tank required, or 
the length of the growing channels, or the 
capacity of the pump, as these sort of details 
require some experience and knowledge of 
hydroponic systems, whereas a commercial 
kit should have all those details perfected.
 Ideally the lettuce system needs to be 
under cover — an open-sided crop cover is 
fine for Hawaii, just to keep rain off the foli-
age because that tends to be a major disease 
risk in humid climates. Or your greenhouse 
needs to have plenty of ventilation (vents at 
least 30 percent of the floor area, not a tunnel 
house design) and air movement across the 
crop is required to keep temperatures down 
and remove crop moisture. 
— The Growing Edge (L.M.)

Q This is my second year growing toma-
toes in buckets using a feeder per 

bucket and recuperating the nutrients back 
to the reservoir. My problem is the tomato 
plant grows very fast and is now reaching 
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often experience in summer. I would suggest 
you use a good quality hydroponic fruiting 
formulation nutrient and even try some of 
the potassium booster products on the mar-
ket, run the EC of your tomatoes higher (3.5 
– 4.5) once they are past the seedling stage 
and make sure they have maximum amounts 
of light — this should keep them shorter and 
promote flowering and fruit-set similar to 
those out in the ground. 
— The Growing Edge (L.M.) 

Q Here’s a photo of the various steps in 
which cucumber leaf disintegration 

happens. The leaf grows out okay, then it 
starts to get ‘alligatorish’. It starts to dry out 
and get spotty. The spots are really dried-
out areas that look yellowish brown, but 
the main thing is the leaf gets ‘transparent’ 
where the spots are and if you touch it, the 
leaf crumbles because it’s so dry. The leaf 
continues to shrivel and dry up. I’ve tried 
different strengths and different nutrients, 
etc. but I still think it’s nutrient-related and 
possibly a deficiency, but don’t know what 
exactly. Have a look at the photo and see if 
you can identify the problem. 
— George Warren, Millington, TN — U.S.

A Nice photos — they show the symptoms 
well and this is fairly common on large 

and rapidly-growing cucumbers. It looks 
very much like the plants have developed a 
potassium deficiency. The spots are irregular 

six-feet tall. The main stem is very thick and 
all the leaves are very green, but we are now 
seeing small Italian tomatoes coming out. Yet 
the tomatoes we planted in the ground are 
only four-feet tall and have three times more 
tomatoes then the ones in the buckets. 
Last year I was using Ionic and this year I 
started with Pure Blend and now I am using 
Jack’s products. What am I missing to get the 
tomatoes to bloom and grow like the ones in 
the ground? 
 — Frank Estevao, U.S.

A The tomato plant has different responses 
to nutrients, the environment and the 

way in which it is grown. When a plant is 
put under a bit of stress as often occurs out 
in the ground, such as moisture and nutrient 
stress, high light, wind and other weather 
conditions it responds by hardening-up 
growth, remaining shorter, and producing 
smaller, thicker leaves, shorter internodes 
and displaying more prolific flowering or 
generative growth. When a hydroponic plant 
is given a very protected environment with 
plenty of nutrients, especially nitrogen, it 
will often produce a larger, leafier plant and 
flower and fruit set may be reduced or delayed. 
Hydroponic tomato growers try and counter 
this effect of soft, excessive vegetative growth 
on tomatoes by increasing the EC and using 
a good, high potassium fruiting formulation 
as soon as the first flowers are seen. EC may 
actually by applied at levels in excess of 5.0 on 
hybrid tomatoes, to impose some slight stress 
and give a plant which is more generative 
(that is putting effort into flowers and fruit 
and less into leaves). Other growers practice 
deficit irrigation in the same way to impose 
some stress onto tomato plants and restrict 
vegetative growth so the plant puts more 
assimilate into the flowers and fruit. High 
light can also stress tomato plants and will 
make them shorter, more compact and more 
generative like those out in the ground would 

(not oval as we would see with many leaf spot 
diseases) and the colouration is characteristic 
of a lack of potassium. Cucumbers have a huge 
requirement for potassium, particularly when 
they start to carry a few fruit, and often this 
can end up being depleted quite rapidly under 
good growing conditions. You probably need 
a potassium supplement on a regular basis 
even if using a commercial nutrient product 
when growing cucumbers, particularly if 
this is a recirculation system where potas-
sium depletion is sped-up and intensified. 
Potassium deficiency is often mistaken for 
a foliar disease because it causes these spots 
and tissue death, however a fungal patho-
gen would most likely develop some sort of 
sporulation (furry brown, white, pink, tan or 
other colored spores on the upper or lower 
leaf surface) and bacterial pathogens tend 
to make the leaf tissue appear slimy, wet or 
rotten. When a deficiency such as this is first 
suspected, the best thing to do is a complete 
nutrient solution change out — dump all 
the solution in the system, make up a fresh 
batch and apply to the plants. Do this every 
second day or so and see if the new growth 
appears healthy and without any symptoms, 
this often helps identify if there is an ongoing 
deficiency problem with the nutrient and 
gives the plants a change to recover while the 
nutrients are sorted out and adjusted. Good 
luck with the cucumbers.
— The Growing Edge (L.M.) 

Q What is the ideal nutrient solution 
temperature range? What happens if 

the temperature goes over or under the ideal 
temperature range?
—lagreca, U.S.

A The ideal nutrient solution temperature 
range is actually different for different 

plants and under different environmental 
conditions and stages of growth. For example, 
warmer season plants such as tomatoes, pep-
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pers, cucumbers and melons have a higher 
optimal root zone temperature then cooler 
season crops such as lettuce and many other 
leafy vegetables. Also, nutrient solution tem-
peratures can be used to manipulate growth 
with some crops – for example lettuce, a cool 
season crop, doesn’t grow very well in the 
tropics. However if the nutrient is cooled to 
way below the air temperature, it can trick the 
plants physiology into growing and yielding 
well, under high air temperatures that would 
otherwise cause serious growth problems. In 
Singapore they use cooled nutrient solution 
temperatures of below 18 degrees C, when the 
air temperature is above 30 degrees C to grow 
hydroponic lettuce, when it would otherwise 
yield poorly and have growth problems. 
 Warmer season crops mostly fall into an 
optimum nutrient solution range of 16 to 24 
degrees C, while cool season crops do better 
at 12 to 18 degrees C. Plants have adapted to 
having root zone temperatures lower than 
air temperatures and most crops seem to 
prefer this and produce better quality growth 
when this occurs. We should also take into 
account that as the nutrient solution warms 
it is less able to hold dissolved oxygen which 
is required for root respiration and many 
nutrient pathogens are more common as 
the solution becomes warmer, so there are 
risks to over warming the nutrient solution. 
As the temperature of your nutrient solution 
increases, the ability of that solution to ‘hold’ 
dissolved oxygen decreases. For example, the 
oxygen content of a fully aerated solution 
at 10 degrees C (50 F) is about 13ppm, but 
as the solution warms up to 20 C (68 F) the 
ability of the liquid to ‘hold’ oxygen drops 
to 9 to 10ppm, by the time the solution has 
reached 30 C (86 F), then it’s only 7 ppm. 
While this may not seem like a huge drop in 
the amount of dissolved oxygen, we have to 
remember that as the temperature of the root 
system warms, the rate of respiration of the 
root tissue also increases and more oxygen 

is required by the plant. For example, the 
respiration rate of the roots will double for 
each 10 C rise in temperature up to 30 degrees 
C (86 F). So the situation can develop where 
the solution temperature increases from 20 
to 30 degrees C (68 to 86 F) during the day, 
with a mature crop and a large root system, 
then the requirement for oxygen will double 
while the oxygen carrying capacity of the 
solution will drop by over 25 percent. This 
means that the dissolved oxygen in solution 
will be much more rapidly depleted and the 
plants can suffer from oxygen starvation for 
a period of time. 
 Solution temperatures which are sub opti-
mal pose other problems — certain nutrient 
elements such as iron and phosphate are not 
well absorbed from very cold nutrients and 
can result in an induced deficiency, even 
when there are plenty of the elements is in 
the nutrient solution. Root growth, mineral 
and water uptake are all much slower under 
sub optimal root temperatures, however 
there is a huge range of variability within 
plants to temperature — some can survive 
and grow at cold temperatures which would 
kill others and it all comes down to what sort 
of environment the plant has adapted to.
— The Growing Edge (L.M.) 

Q I’m new to hydroponic growing and 
resources are limited where I live. I was 

wondering if swimming pool pH adjusters 
can be used for controlling the pH in my 
hydroponic system and if so, what would 
be the correct way of applying them. They 
come in powder form. Also, are there better 
alternatives that can be used to adjust the 
pH from common household products (e.g. 
vinegar or baking powder/soda)?
— Talal, U.S.

A For pH control in swimming pools, 
sodium bicarbonate (which is baking 

soda) is typically used to increase the pH, 

however this is not suitable for use in hydro-
ponics as it contains a lot of sodium which 
is a problematic element which can cause 
plant damage. Many plants such as lettuce, 
strawberries and others are very sensitive to 
sodium and use of sodium bicarb to bring 
pH up would lead to sodium build up in 
the nutrient and cause growth problems. 
While its not that common to have to bring 
the pH up in a hydroponic system, if this is 
required (for example if the water supply is 
quite acidic), then potassium hydroxide is 
commonly used — this provides additional 
potassium into the nutrient, which is a plant 
usable elements and doesn’t cause any prob-
lems with the nutrient balance.

 To bring pH down in swimming pools, an 
acid is typically used such as hydrochloric 

acid or dry acid which is sodium bisulphate. 
Again, sodium bisulphate adds a lot of sodium 
into a nutrient solution is should not be used. 
Hydrochloric acid dissociates into H+ ions 

and Cl ions, and while it is typically a very 
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strong acid and will bring pH down, it will add chloride ions to the nutrient solution. 

If only small amounts of hydrochloric acid are used this is often okay, however, if large 

amounts are used, particularly in recirculating solutions over time, the chloride ions 

can build up and certain plants such as strawberries and cucumbers are sensitive to 

high levels of chloride and toxicities could develop. Hydrochloric acid is also a very 

strong acid and highly corrosive, so it needs careful handling. Many smaller growers 

have also tried some of the weak household organic acids like citric acid (contained 

in lemon juice or as pure citric acid crystals) or acetic acid (vinegar). These are very 

weak acids and quite a large volume often has to be added to have any effect on pH in 

the nutrient solution and any reduction in pH does not last long. The main problem 

with these organic acids is that they contain organic carbon, which microbes in the 

solution love to feed on and multiply and in doing so they rob oxygen from the roots 

and can create a situation with a slimy, bad smelling nutrient and root damage.

 Acids commonly used in hydroponics are phosphoric and nitric acid and sometimes 

sulphuric. If a lot of acid has to be used then phosphoric or nitric are preferable as 

they add in the macro elements phosphate or nitrogen which the plants can readily 

use and hence the nutrient tends to stay in balance. Many of the commercial ‘pH 

down’ products sold for hydroponic use contain these acids in a dilute form, so they 

are readily available for small growers to purchase and use and this is the safest and 

most practical option for good pH control on a small scale.

— Growing Edge (L.M.)

Q Can I successfully grow garden Mint and Purple Sage

side by side. I use these two herbs quite a lot and have only a small area to 

use.

 — Dee Rhodes, U.S.

 

A Yes it’s possible to grow these two herbs side by side if you are careful with the 

watering and keep the mint well trimmed as it tends to take over the whole 

area with its stolons and invasive root system. Technically, mint is a moisture and 

shade-loving plant preferring cooler conditions, while purple sage does better with 

more warmth and less water. However if you use a good quality, free-draining potting 

mix for the plants and don’t over water the sage, they should be fine. Mint will grow 

much faster than the sage, so it will need to be regularly trimmed back to prevent 

overcrowding the sage plant. Purple sage needs reasonably high light to keep its 

intense color, so give it plenty of space and plant it in the sunniest spot. It may also 

be a good idea to keep the mint contained in its own pot to stop its roots taking over 

and spreading all over the place. 

– The Growing Edge (L.M.)
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Q I have little white bumps up the 

main stem of some of my basil 

plants. They were all planted with the same 

soil in similar pots. Is my situation hope-

less or do you have a suggestion? My mom 

who was a fantastic gardener but never 

planted herbs said I probably gave them 

too much water.

 — Janet Majoy, U.S. 

 

A Your Mom may be right: the white 

bumps on the main stem are the 

plants reaction to unfavorable root condi-

tions or possibly a root pathogen. When 

the roots become damaged, the plant tries 

to initiate new roots higher up on the 

stem above the damaged area. The roots 

may have become water logged, too cold, 

or have suffered damage from root rot or 

other disease. Basil may also develop a root 

pathogen called ‘Fusarium’ which can lead 

to this condition if it has not severely dam-

aged the plants enough to kill them. You 

might like to try a Fusarium resistant culti-

var of basil and often these get around root 

rot problems – one of the best is ‘Nufar F1’ 

basil which is available from many seed 

suppliers, including Johnny seeds (www.

johnnyseeds.com) and this will usually 

give much better growth and yields than 

open pollinated basil types.

  Some plants like basil, capsicum and toma-

toes are prone to doing this under certain 

conditions and the plant may recover if the 

roots have not been too badly damaged. Try 

cutting back on the watering and giving the 

basil plenty of warmth to help it recover.

 — The Growing Edge (L.M.)
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GREEN ACRES HYDRO
INDOOR & OUTDOOR GARDEN SUPPLIES

916.419.4394
www.greenacreshydro.com

• Age Old Organics
• P.L. Lighting
• General Hydroponics
• Botanicare
• Fox Farm
• B'Cuzz Products
• Canna

..... and more

sweet & spicy

126 pages of comprehensive
details on growing systems, nu-
trition, pests & diseases, and
more- with color photos!
by Dr. Lynette Morgan
& Simon Lennard $39.95 plus s/h

Order at www.growingedge.com
1-800-888-6785

Are you selling indoor-gardening products online? 
Do you have a product catalog? Do you have a cool 
retail store or chain of stores? Does your business 
rock so much you just have to let others know?  

Tell them about it in Marketplace.
When you advertise in Marketplace you reach more than 100,000 
dedicated indoor-gardening enthusiasts (3.2 readers per copy/Growing Edge readers survey). 
Buy a Marketplace ad today and put Growing Edge to work for you!
To find out about special deals and to reserve your spot, call Nick today at 800.888.6785.

11 Locations!

9215 Market Street
Youngstown, OH 44452
Phone: (800) 776-8399
Fax: (330) 758-0999
www.gardening-indoors.com

777 Silver Lane
East Hartford, CT 06118
Phone: (860) 568-4067

4200 S. East Street
Southern Plaza
Indianapolis, IN 46227
Toll Free: 1-888-812-5581
Phone: (317) 780-8070
Fax: (317) 780-8072
starrcanada@sbcglobal.net

29  Washington street-Route #1
Foxboro, MA, 02035
Phone: (508) 660-6966
harvestmoonhydro@verizon.net

208 Bristol Pike
Bristol, PA 19007
Phone: (215) 781-0305
hydroguyhmh@yahoo.com

Airport Plaza
1239 South Airport Rd.
Allentown, PA 18103
Phone: (610) 432-4949
Toll Free: 1-800-550-3491

New York’s largest inventory 
of hydroponic supplies. CODs 

welcome. Same-day shipping! 
3 P.M. EST. 15 free 1-in. rock-

wool starter cubes for every 
walk-in. 

No purchase necessary. 
Call today for a free 35-page 

equipment list.

3047 West Henrietta Rd. 
Store #21

Rochester, NY 14623
Phone: (585) 292-0370
c4y@hmoonhydro.com

320 West Rt. #59
Central Nyack, NY 10960

Phone: (845) 353-7310

217 Rt. 32 North
New Paltz, NY 12561

Phone: (845) 255-3633

Airport Plaza
4208 Union Rd.

Cheektowaga, NY 14225
Phone: (716) 634-8290
info@hmoonhydro.com

141 Remsen St.
Cohoes, NY 12047

Toll Free: 1-800-267-6851

TRANS-REGIONAL

M ake 
your 
voice 
heard
in the

www.growingedge.com/forum

General Hydroponics, Inc.
P.O. Box 1576

Sebastopol, CA 95473
(800) 374-9376 USA

(707) 824-9376
Fax: (707) 824-9377

and
Europe 

Z.1 Route de Lectoure
32500 Fleurance, France

(33) 62-060-830
Phone/fax: (33) 62-288-230

www.generalhydroponics.com
www.eurohydro.com

General Hydroponics is a leading manufacturer of hydroponic 
systems and nutrients in America and Europe. We serve 
hobbyists, commercial growers, scientific researchers, 
educators, and students worldwide. Products and trademarks 
include: FloraBloom, Flora-Micro, MaxiGro, Maxi-Bloom, 
AeroFarm, WaterFarm, Rain-Forest, PowerGrower, Gro-rox, 
and FloraGro. New products are always under development. 

Call for more information.

TRANS-REGIONAL

http://www.anthonysgarden.com
http://www.generalhydroponics.com
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MARKETPlACE West Coast

Want Maximum 
Yields?  

Advertise in 
Growing Edge!

http://www.growingedge.com/ads/
http://www.tradewindsgarden.com
http://www.plantitearth.com
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Upper Midwest Southwest

Midwest

West Coast

Order at www.
growingedge.
com/boge3

http://www.Texas-Growers.com
http://www.indoorgarden.com
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Northeast

New England

South

South

All Seasons Gardening 
& Brewing Supply Co.

Tennessee’s one-
stop shop for 
hydroponics, 
organics, and grow 
lights. We offer a 
complete line of 
quality supplies. 
Excellent service and 
great prices. Customer 
satisfaction is our highest priority. Call for a 
free catalog or shop on the web.

allseasonsnashville.com
1-800 790-2188

       924 8th Ave. South
Nashville TN 37203

Order at www.
growingedge.com/

hydroponia

BAcK 
iSSuE 
SPEciAl
74 issues for $199
www.growingedge.com/store/web•special

www.growingedge.com

order books online from

http://www.meadowviewfeedandgarden.com
http://www.growingedge.com/ads/
http://www.eastcoasthydroponics.com
http://www.allseasonsnashville.com
http://www.growingedge.com/store/web_special


G
R

O
W

IN
G

 ED
G

E M
A

R
K

ETPlA
C

E
for advertising inform

ation, call n
ick toll free 800.888.6785

WWW.GROWINGEDGE.COM January/February 2009  THE GROWING EDGE �3 

LIGHTING •  HYDROGARDENING •  NUTRIENTS/SUPPLEMENTS 
GROWING MEDIA •  ORGANICS •  INSTRUMENTS

PROPAGATION •  PEST/DISEASE CONTROL •  HAND TOOLS 
IRRIGATION SUPPLIES •  ENVIRONMENTAL CONTROL

GARDENING ACCESSORIES

HORTICULTURALLIGHTINGSOLUTIONS•HORTICULTU
RA

LL
IG

HT
IN

G
SO

LU
TIO

NS
• H

ORTI
CULTURAL LIGHTING SOLUTIONS • HORTRTR

URALLIGHTINGSOLUTIORTRTRICULTLTLURA
LL

IG
HT

IN
G

UT
IO

NS
• H

ORTRTR ICU
LTLTL URAL TING SOLUTIONS •

Find a dealer near you at
www.nationalgardenwholesale.com

TEK-LIGHT ™T5
Sun Systems® GARDEN LIGHTS

NEW-WAVE™T5
Spectra Max™

® T5 T5

Sun Blaze™ T5

•
W

HO
LE

SA
LER

OF SPECIALTY GARDEN
SUPPLIES

•

R OF S GAROF GAR

A
D

IV
ISION

OF SUNLIGHT SUPPL
Y,

®
IN

C.

V
ISIO

PPL
YLYL

®

NationalGarden
  Wholesale™

Your complete source for 
specialty gardening supplies!

ClassifiedsPRODUCTS & SERVICES

Understand  
your plants
INSIDE 
AND OUT
Buy indoor gardening books 
online at growingedge.com

YOUR AD HERE!
Growing Edge classifieds 
cost $3 per word, with a $36 
minimum. Call (800) 888-6785 
to order yours today! Or send a 
check or money order to:
New Moon Publishing 
P.O. Box 1027
Corvallis, OR 97339

ALL SEASON FRUIT 
COMPANY INC.
Grow more plants per 
square foot anywhere 
in the world. Strawber-
ries, tomatoes, peaches, 
blueberries, raspberries, 
cherries. Check out our 
strawberry vertical-grow-
ing system!
360-508-0497
www.allseasonfruitcom-
pany.com 

550 E. 12th Avenue, Suite 1807
Denver, CO 80203
(303) 861-1266
Fax: (303) 861-1299
www.lightrail3.com

Sales and marketing division of 

Gualala Robotics—innovators and 

manufacturers of the Light Rail 3.5 

Intelli Drive linear lamp moving 

system. Sold only through dealers in 

26 states, Canada, Australia, United 

Kingdom, New Zealand, and Nether-

lands. Dealer inquiries invited.

Order at www.
growingedge.com/

microbes

www.hydroponics101.com 

Made from melted rocks, Grodan is the 
number one inert soil-less growing  

medium worldwide.   
 

Visit our website to learn more 
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