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1. Introduction
Congratulations on becoming an owner of The Sunny Garden
indoor growing cabinet. Whether you’re growing for your family,
employees, customers or students, this garden will allow you to
grow a variety of greens and herbs, year round at a location of
your choice. To ensure the best experience and results, we
advise that you read this manual, before getting started.
The purpose of this manual is to provide the user with basic
knowledge to operate Sunny and to provide a brief overview of
hydroponic growing. This manual is by no means an exhaustive
document detailing hydroponic growing and it is not intended to
provide you with an in depth knowledge on hydroponics.
Hydroponic growing is a detail oriented and complicated type of
growing; VHH has attempted to simplify the processes and skills
involved, but we recommend rigorous self-study and education
to maximize the potential of their systems. In order to increase
your proficiency in using your Sunny Garden, you may want to
obtain further and more in depth knowledge on hydroponics
utilizing resources available to you. This manual only covers
information relevant to the Sunny Garden hydorponic growing
models, manufactured by VH Hydroponics, and not any other
indoor growing system/farm available on the market.

1.1 Manual Structure
This manual is structured and organized by the various systems
(modules) involved in operating this equipment. By thoroughly
studying this manual, you should be able to operate and
conduct basic maintenance. For your reference, we’ve also
included a chapter covering plant and hydroponics basics.
The Sunny Garden models covered in this manual are:
Sunny Pro - covered
Sunny Max – covered
Sunny Home – not convered
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1.2 Manual Revision
VHH will publish a new manual to our website whenever there is
a need for updates. You may request an electronic copy or an
updated version of this manual by emailing us at
info@vhhydroponics.com or contacting us via our website
www.vhhydroponics.com

Happy Gardening!

The Team at VHH
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2. Warnings and Disclaimers
Please read all warnings and disclaimers carefully prior to
operating your Sunny Garden. The Sunny Garden is an
electronic device and all precautions should be followed and all
operators must proceed with caution and abide by all warnings
listed in this manual. Disregarding these warnings may result in
system malfunction, system failure, or serious injury.
Disregarding any or all of these warnings will void the 1-year
manufacturer worksmanship warranty. These instructions do not
purport to cover all details or variations in the equipment and do
not claim to provide for every possible contingency met in
connection with installation, operation or maintenance. Should
further information be desired or should particular problems
arise which are not covered sufficiently for the purchaser’s
purposes, the matter should be referred to VHH.

2.1 Warnings
1 Inspect your equipment before use. It is the responsibility of
the operator to ensure the equipment is serviceable and
ready for use.
2 Make sure operators of this equipment have read the manual
prior to using this equipment.
3 Do not attempt to use the equipment to do things for which it
was not designed. This equipment must be used for its
intended purpose.
4 Do not attempt to modify the Sunny Garden, any systems or
components. This may pose hazards to operators and will
void all warranties.
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5 Never operate the Sunny Gardens if it has a damaged cord
or plug, if it is not working properly, if it has been dropped
and damaged, or if its electronic components have been wet
or submerged. If any of these conditions occur/exist, contact
us right away.
6 Do not switch out or replace any VHH equipment for other
third party equipment. Always contact VHH for spare parts or
extra items.
7 To reduce the risk of electrical shock, always unplug the
Sunny Garden before performing any maintenance or
cleaning, adding or removing any parts. Electricity is
dangerous and can severely harm or even kill you.
8 Keep the cabinet and cord away from hot surfaces.
9 Never operate the system with the fans or vents blocked.
Vent fans and side vents must remain unobstructed.
10 Place your Sunny Garden in a suitable location as discussed
in chapter 3.
11 Do not use outdoors
12 Do not place in direct sunlight.
13 Close supervision is required for when the system is
operated by children, disabled persons or elderly people. Be
careful not to let children climb on the cabinet.
14 Do not leave doors open on the unit when you’re not actively
using the unit. The doors are transparent and a person or a
pet may accidently run into them.
15 Do not let the pumps run dry.
16 Do not use harsh chemicals to clean the trays during
growing operations.
17 Watch for and avoid pinch points and sharp edges during
operations. Always know where you are putting your hands
and feet.
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18 Never place objects on top of the unit. The top of the cabinet
is not designed to bear weight.
19 When harvesting, don’t lean on the growing racks, as they
are not meant to support you. They are designed for plants
only and you could get hurt or damage the racks if you
attempt to put any extra weight on the rack structure.
20 Follow all maintenance procedures to ensure proper function
of equipment. Customer is responsible for maintaining and
servicing this equipment.
21 If in doubt, always contact a VHH representative with any
questions or concerns.

2.2 Disclaimers
1 This manual is produced with the understanding that the
company is not engaged in rendering legal, accounting or
other professional advice. If legal advice or other expert
assistance is required, the services of a competent
professional should be sought.
2 In no event shall VHH be liable for any direct, indirect,
punitive, incidental, special consequential damages, to
property or life, whatsoever arising out of or connected with
the use or misuse of our products. In using our products,
you (the customer) assume the responsibilities of ownership
and operation and you agree to hold harmless VHH, VHH
employees, and any third parties or partners for any incident
or action involving the use of this product.
3 While this information is considered to be true and correct at
the date of publication, changes after the time of publication
may impact its accuracy. The information may change
without notice and VHH is not in any way liable for the
accuracy of any information printed and stored by the user.
4 Recognizing that third parties provide some of the
information, VHH takes no responsibility for the accuracy,
currency, reliability and correctness of any information
included in the information provided by third parties, nor for
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the accuracy, currency, reliability and correctness of links
and references to information sources.
5 Shipping is the sole responsibility of the customer; shipping
claims and any concerns or damage therein should be
referred to the customer’s shipping company.

2.3 Food Safety
Food safety is a sole responsibility of the grower. We advise that
you should get familiar with all applicable federal and state
regulations, particularly if you’re selling your produce. We can
get you started by providing you with a list of links on this
subject below. These are a mix of federal and state resources
regarding food safety. This list is by no means exhaustive or
complete. We recommend that you conduct your own research
on this topic. Additonally, make sure to check with your local
authorities to ensure you’re following the proper and current
guidelines, laws and regulations.
1 FDA.
https://www.fda.gov/food/guidanceregulation/fsma/default.ht
m
2 Cornell Produce Safety Alliance (PSA).
https://producesafetyalliance.cornell.edu/
3 Family Farmed. http://www.familyfarmed.org/
4 USDA GAP Program.
https://www.ams.usda.gov/services/auditing/gap-ghp
5 DEC Produce Safety Program.
https://dec.alaska.gov/eh/vet/Produce.html
This is a website for the department of environmental
conservtion for the state of Alaska and you should check with
your applicable state for guidelines, rules and regulations.
Printed food safety manuals are also availible. Please contact
your local Cooperative Extension Service, USDA Service Center
or your local health department.
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2.4 Limited Warranty
VHH warrants that the Sunny Garden will be free from
manufacturing defects for one year from the date of purchase by
the original owner and if the original owner has a valid proof of
purchase. The date of purchase means the date the original
owner pays their account in full and has no outstanding debts to
VHH. The warranty does not cover normal wear and tear,
excessive abuse or misuse or negligence, cosmetic issues,
normal maintenance parts, consumables, faulty repairs made by
others than VHH, failures due to improperly conducted
maintenance, failures due to unperformed maintenance, defects
caused by a failure to provide reasonable maintenance,
improper use or use outside of the specifications for which such
goods were designed as described in this manual, accidents,
acts of God, or modifications to the Sunny Garden. Any damage
or malfunction due to operator’s mistakes is not covered under
this warranty. Any damage or malfunction due to damage in
shipping is not covered under this warranty and all claims
arising from shipping should be referred to the shipping
company. Any equipment that has been altered or modified in
any way outside of its intended use as described in this manual
is not warranted. Depreciation or damage caused by normal
wear, lack of reasonable and proper maintenance, failure to
follow operating instructions, misuse, lack of proper protection,
or accidents are not warranted. Shipping, handling, installation
or other incidental or consequential costs, unless otherwise
agreed to in writing by VHH, are not included. This warranty
doesn’t apply to any goods which have been repaired or altered
without VHH’s express written consent, in such a way as in the
reasonable judgment of VHH, to adversely effect the stability or
reliability thereof. This warranty does not extend any warranty
on any parts related to the Sunny Garden. This warranty is only
applicable to the original purchaser and is void if the original
owner sells the Sunny Garden to another person or entity.
All claims under this warranty must be reported to VHH in
writing within thirty (30) days of the date that the defect is first
discovered or reasonably could have been discovered. If
Customer feels that the Sunny Garden is defective, Customer
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shall send written notice to VHH at this address:
Vertical Harvest Hydroponics LLC
324 East 5th Avenue
Anchorage, AK 99501
E-mail: info@vhhydroponics.com
This notice should include the Customer’s name and address,
A copy of the Customer’s original invoice or bill of sale
confirming that the products were manufactured by VHH, dates
of use by the customer and photographs of the claimed
defective products if helpful.
Prior to any warranty service, VHH must have a reasonable
opportunity to inspect the product before repairs are begun. If
your product contains manufacturing defects covered by this
Warranty, VHH will, at its option, repair the defective product, at
a cost not to exceed the original purchase price of the product.
No refunds shall be issued. The Warranty period shall not be
extended by any such repair. VHH will not be liable for labor
charges or other costs or expenses related to the Customer’s
repair, removal or installation of the original or replacement
product done without VHH’s approval. VHH may direct and pay
a company, dealer, contractor, applicator or distributor to
perform any remedy under this Warranty on VHH’s behalf. VHH
will make a reasonable effort to complete all repair or
replacement work within 180 days after notice is received unless
circumstances prohibit repair or replacement from being
completed within that period.
VHH reserves the right to discontinue or make changes in any
of its products. If the products covered by this warranty are not
available, VHH shall have the right to substitute a product that in
VHH’s sole discretion is of equal quality or value. Except as
herein stated, VHH makes no representation or warranty of any
kind, either express or implied, statutory or otherwise, including
without limitation, warranties as to merchantability, fitness for a
particular purpose, design, or any other matter, and in no event
shall VHH be liable for any incidental, special or consequential
damages with respect to the products covered by this warranty.
Notwithstanding any other terms or conditions herein, in no
event shall VHH’s liability to any property owner, supplier,
distributor, contractor or consumer exceed the repair or
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replacement of defective parts covered by this warranty, at a
cost not to exceed the original purchase price of the defective
product, at the sole discretion of VHH. This shall be the sole and
exclusive remedy of any property owner, supplier, distributor,
contractor or consumer, whether their claims arise out of breach
of contract, warranty, or the sole or joint negligence of VHH, or
result in damages including, but not limited to exemplary,
punitive, attorney’s fees, interest or costs.
The Customer acknowledges that it has not been induced by
any statements or representations of any person with respect to
the quality or condition of the Goods and that no such
statements or representations have been made. The Customer
acknowledges that it has relied solely on the investigations,
examinations, and inspections as the Customer has chosen to
make and that VHH has afforded the Customer the opportunity
for full and complete investigations, examinations, and
inspections.
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3. Equipment Overview &
Operation
3.1 Overview
The Sunny Garden is a series of indoor hydroponic growing
cabinets designed to grow fresh produce year round. The
system circulates nutrient rich water over the plant roots,
allowing accelerated growth cycles and faster harvest times.
Sunny is a plug and play system and can be placed nearly
anywhere indoors with access to power and potable water. This
product enables a user to grow vegetables inside the home year
round. A hyper-local solution to sourcing the freshest produce,
this mini-farm is ideal for anyone who loves gardening, desires a
healthier lifestyle, loves to cook and experiment with novelty
recipes, wants to teach children about growing food, is keen on
entertaining and wowing their guests, or simply enjoys growing
and sharing food. You can take advantage of all the benefits of
gardening in your own home and enjoy a faster harvest, fresher
produce and more sustainable and healthier way to live.
This system is ideal for families as well as businesses,
restaurants, schools, etc. In addition to having the freshest
produce, you can also use this growing system to educate kids
and adults about science, importance of food traceability,
sustainable living, process design and many other education
aspects of food and farming.

3.2 Main Components
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Figure 1a. Sunny Garden components

Figure 1b. Sunny Garden components
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3.3 Technical Specifications
3.3.1 Sunny Pro
Important technical info
1 Capacity – 114 Plants
2 Dimensions –
Shipping – 82H x 68.8L x 34D
With Handles & Wheels – 76H x 66.3L x 33.3D
3 Standard Lights – 48W LED Grow lights x 6 (288W total)
4 Seedling Light – 18W LED Grow Light x 1
5 Main Pump – 1000 GPH
6 Power requirements – 120V
7 Total Power – 436W
8 Max Amps – 3.63 amps
9 Main Water Tank
Capacity – 34 US Gallons
Useable Capacity – 22.6 US Gallons
10 Weight –
Shipping – 495lb
Dry – 430lb
Running (Full) – 649lb

Physical specifications
1 Exterior – HDPE (80% Recycled)
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2 Doors – Tempered glass with HDPE Frame
3 Frame – Alluminum
4 Grow trays – Food grade plastic

Consumables needed
1 Seeds
2 Rockwool growing medium (substrate)

33 3/8

3 Nutrients

TOP VIEW

32

71 1/2

FRONT VIEW

36 3/4

ISO VIEW
41 1/4

75 15/16

66 5/16

SIDE VIEW

Figure 2. Sunny Pro dimensions
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3.3.2 Sunny Max
Important technical info
1 Capacity – 66 Plants
2 Dimensions –
Shipping – 75H x 54.9L x 27.9 D
With Handles & Wheels – 70H x 52.4L x 26.8D
3 Standard Lights – 36W LED Grow lights x 6 (216W total)
4 Seedling Light – 18W LED Grow Light x 1
5 Main Pump – 1000 GPH
6 Power requirements – 120V
7 Total Power – 364W
8 Max Amps – 3.03 amps
9 Main Water Tank
Capacity – 23.3 US Gallons
Useable Capacity – 15.3 US Gallons
10 Weight –
Shipping – 345lb
Dry – 280lb
Running (Full) – 408lb

Physical specifications
1 Exterior – HDPE (80% Recycled)
2 Doors – Tempered glass with HDPE Frame
3 Frame – Alluminum
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4 Grow trays – Food grade plastic

Consumables needed
1 Seeds
2 Rockwool growing medium (substrate)
3 Nutrients

Figure 3. Sunny Max dimensions

3.4 Getting Started
3.4.1 Unpacking the Sunny Garden
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The Sunny Garden will be delivered on a wooden pallet
surrounded by protective foam and shrink-wrap. Two large
straps will secure the cabinet to the pallet. Your unit may come
crated. If that’s the case, make sure to unscrew the plywood
prior to proceeding with steps below. To unpack your sunny
garden, follow the steps below:
1 First undo the strapping by cutting each band with a pair of
sharp scissors, tin snips or pliers.
2 Cut the shrink-wrap being careful not to scratch or damage
the outside of the cabinet.
3 Remove the protective foam from the outside the cardboard.
4 The Sunny Gardens cabinets are very heavy, do not attempt
to move it off the pallet by yourself. Seek professional help to
move the Sunny off of the pallet and on the ground, setting it
on the casters.
5 Cut cardboard and remove additional foam and other
wrapping/packaging material.
6 Once free of the pallet and packaging, wheel the cabinet into
your desired location. Place the unit indoor, next to a wall
outlet. Make sure that the unit isn’t located in an area that
can have temperature fluctuations outside of the normal
room temperature. Your Sunny Garden is designed to
operate indoors in a ventalated room with access to both
water and power. Your system is built to operate at nomal
room temperatures, 65F-75F. Outside of these temperature
ranges, plant performance and growth rates will suffer. In
addition, it is important to keep the Sunny Garden away from
direct sunlight as this can create a ‘greenhouse’ effect inside
the cabinet and lead to overheating. Room humidity should
be between 50% relative humidity and 80% relative humidity.
The Sunny Garden should be kept level and out of direct
sunlight. Plug the Sunny Garden into a GFI protected outlet.
7 With the cabinet in place, lock all the casters and continue
unpacking by removing zip ties from the main doors. Open
the cabinet and remove the zip ties that secure the main
growing trays.
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8 The main pump and its associated hardware is secured in
the reservoir along with a filter bag. Ensure the main pump is
connected to the feed line and place the filter bag over the
pump assembly.
9 Push the main power cord through the hole in the back and
fully extend the cord, but do not plug in the system.
10 Prior to use, wipe down the unit inside (to include all the
parts) and out with a warm wash cloth.

3.4.2 Unit Function Check
After you’ve found a suitable location for the unit and you’ve
wiped it clean, perform the following tasks to function check the
unit. We recommend that you do this prior to growing to make
sure the unit is performing optimally.
1 Visually inspect the unit from the outside looking for any
visible signs of damage.
2 Visually inspect the inside of the unit, checking for any visible
damage, all cords are plugged in, all equipment is properly
fastened and secured, and make sure all plumbing and feed
lines are secured and properly connected.
3 Once it’s established that all plumbing is connected, add 10
gallons of water (roughly ½ the reservoir) to the main
reservoir.
4 Set the lighting timer to 16 hours “on” and set the light cycles
to your desired “day” time. Make sure all cords are
connected and plugged into their correct location on the
power strip. Main lights and seedling lights should be on the
“timed” side of the strip, the pump and fans should be on the
“always-on” side of the power strip.
Only after following the instructions listed above should
one plug the Sunny Garden into a GFI protected outlet.
1 Once the unit is plugged in, inspect all equipment and
confirm it’s functioning:
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2 The vent fans should both be running and remain running
24/7.
3 The pump should be circulating water into all the feed lines.
Adjust the ball valves on the PVC feed lines to balance
pressure. The top feed line flow rates should be
approximately the same as the bottom feed line flow rates.
4 Rotate the light timer a full 360 degrees to ensure the lights
will come on and off at the desired interval.
5 It is recommended that operators run the Sunny Garden for
24 hours before adding any nutrients or plants into the
systems. This is to ensure there are no leaks and that all
equipment is functioning normally.

3.5 Growing Materials
3.5.1 Growing Media, Seeds and Nutrients
To purchase the correct growing materials and seeds visit,
www.vhhydroponics.com. The website lists recommended
products, which will perform well in your Sunny Garden. Please
source materials well in advance and allow ample time for
shipping and delivery.
The Sunny Garden is designed to use the following growing
materials
1 Rockwool
Rockwool is an inert mineral substrate that serves as an anchor
for roots; it is designed to help seeds germinate and to hold a
plant in place while growing in the hydroponic trays. It is made
from granite or limestone and is melted and spun. It absorbs
moisture and retains air pockets for germinating plants.
Rockwool comes in a sheet that sits on a tray, also known as a
flat. Each sheet contains 200 individual 1”L x 1”W x 1.5”H
squares. These cubes can be sourced by the individual sheet or
in volume and should be stored in a dry area.
2 Seeds
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Selecting the right seeds is an important step prior to starting
growing operations. We recommend purchasing seeds via our
website. We use a combination of pelleted and unpelleted seeds
obtained from verified sources. We also select cultivars (the
specific variety of a species) with caution to ensure that it is one
of the better options when it comes to hydroponic indoor
growing.
3 Nutrients
The nutrients packaged and endorsed by VHH have been
selected to be high quality, productive and cost effective. They
are formulated to meet the nutritional needs of a wide variety of
plants. Nutrients should rarely need additional supplementation.
All of these items are available for purchase from VHH.
Other things you may need
1 EC meter
2 pH strips or meter
3 Hydroponics “how to” literature
4 Garden sheers
5 Gloves
6 Water can
7 Plastic plant tags and marker

3.6 Operations Overview
The Sunny Garden is designed to operate as a complete unit. It
is recommended that you conduct the following steps after
installation and testing to place the system into operation:
1 Plan your harvest cycle
2 Source necessary materials
3 Mix nutrients and bring main tank to appropriate levels (if not
yet complete)
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4 Seed Rockwool
5 Insert Rockwool into seedling tray
6 Wet Rockwool and tray with potable water (normally, tap
water is fine, but check with your water provider if you have
any questions and use distilled water if you are concerned
about water quality)
7 Check the system to verify it is functioning properly. All of
the water flow to the trays should return to the main tank.
8 Once the system has been brought online, VHH
recommends transitioning to a weekly cycle. Weekly, it is
recommended to do the following tasks:
9 Recheck planning of the harvest cycles
10 Ensure materials are on hand or ordered
11 Harvest mature plants
12 Wipe down trays
13 Replant with new seedlings
14 Re-sow seeds into the seedling tray
15 Check nutrient levels and water levels
16 Check the system to ensure it is functioning properly
17 Conduct any maintenance tasks

3.6.1 Harvest Cycle Planning
VHH recommends planning your harvest cycles in advance. We
have many tools available for customers, but these tools are by
no means comprehensive or exhaustive. They simply represent
some options for the customers to plan their operations.
For more information on harvest cycling and planning, please
refer to chapter 4 of this manual.
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3.7 Maintenance
To ensure great yields and healthy plants, the Sunny Garden
requires regular cleaning and maintenance on various
components. Failure to properly maintain equipment will void
warranties. These maintenance steps should be followed in
addition to the basic cleaning and maintenance steps found in
section 4.5 of the Hydroponics and Growing Basics chapter.

3.7.1 Equipment Cleaning
In addition to the cleaning steps needed for tank flushes and
regular grow tray cleaning found in section 4.5, there are
multiple components that require regular attention.
1 Vents and Fans. The side vents and fans located at the top
of the unit will accumulate dust and should be inspected for
build-up every six months. In dusty locations or households
with pets, this should be inspected more often. To clean the
vents and fans, first unplug the unit and wipe of all the vents
and fan blades with a moist towel or rag. While the fans are
rated for damp and dusty locations, their effectiveness will
decline with accumulation of dust on the blades. A can of
compressed air can help clean the hard to reach areas.
2 Timers and power strips. With the unit unplugged, inspect
the grow light timers and equipment power strips for
accumulation of dust. Clean only with compressed air.
3 Grow lights. Occasionally the grow lights will get splashed or
accumulate dust on the outer light housing. Inspect these
every six months and clean as needed. These can be
cleaned with a damp (not wet) towel and a mild soapy water
solution. Be careful to avoid the ends of the lights where
electrical connections are made. Remember to clean the
seedling light.
4 Seedling tray. Inspect the seedling tray and clear dome
cover of the seedling area regularly. The dome should
always be clean so as to not block light for the seedlings.
The seedling tray should be kept clean from algae build-up.
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To clean the tray, you can either wipe it out with damp paper
towels or clean it a kitchen sink. Do not put the tray in the
dishwasher.
5 Grow trays and unit interior. Maintaining the unit free of old
leaves and other debris will give it a clean look and prevent
from dead material accumulating inside. We recommend that
you either take a small hand-held vacuum cleaner or a rag
with mild soapy water and clean the unit interior throughout.
This includes cleaning the growing trays. To clean the trays,
remove the top cover and clean inside the tray and the cover
itself as needed or right after/before harvesting or
transplanting. Be careful not to get the cleaning solution get
on the plants below and always use the mildest form of
cleaning agents.
VHH recommends using a non-toxic cleaning solution such as a
mild solution of soap and water or BioGreen Clean which can be
found at the VH Hydroponics store (www.vhhydroponics.com).

3.7.2 Maintenance
Perform these maintenance tasks as needed or as
recommended in each step below and in addition to cleaning the
unit.
1 Feed lines. Regularly check all the feed lines and ensure
they are not clogged with debris. If a single feed line is
showing low-flow or none at all, then gently remove the
threaded feed line fitting and dislodge any build-up or
blockage.
2 Pump. At every tank flush inspect the main pump for any
build-up or blockage. It is crucial for the health of your plants
that water flow is never interrupted. The filter bag is your first
line of catchment and should be cleaned with every tank
flush. Once every 6 months, unplug the unit and remove the
pump from the system entirely. Clean the pump thoroughly in
the sink with warm soapy water trying to remove any scale or
build-up. Regular cleaning will greatly extend the life of your
pump. It is recommended that growers replace their main
pumps with a new one every 2 years. Replacement pumps
can be found at www.vhhydroponics.com. To remove the
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pump, unhook it from the circulation system and unplug it
from the power strip. To install the pump, reattach back to
the circulation system and plug it in. Take care to plug the
pump into the right plug in as it should always be on.
3 Fans. In addition to periodically cleaning the fans, full
replacement should be considered after 2 years on a caseby-case basis. One sign that it may be time to replace your
fan is if you notice any unusual noises or notice it has
difficulty restarting after it has been unplugged. Any sign of
intermittent on/off function may also suggest replacement is
necessary. Replacement fans are also available by
contacting VHH.
4 Grow lights. The grow lights are designed to last well over 8
years of 16 hours per day use. However, if a light does fail
please contact VHH for a replacement and installation
instructions.

3.8 Troubleshooting
3.8.1 Lights Won’t Turn On
First make sure the unit is plugged in and the GFI wall outlet has
not tripped. Check the lighting timer and make sure you have
the lighting hours correctly set with “on” and “off” hours. Check
to make sure the lights are plugged in to the correct side of the
powers strip. Inspect the lights and ensure they are plugged in.
If the lights are still not functioning, please contact VHH.

3.8.2 Lights are Flickering or Are Intermittent
Check the all the connections from the lights to the power strip,
make sure they are all snug and secure. Check to make sure
the unit’s main cord is securely plugged in to the wall outlet.
Reset the GFI outlet on the wall. If the lights still have a flicker,
then inspect what other equipment is also plugged into the same
circuit. Occasionally some equipment such as commercial
refrigerators can impact the proper operation of LED lights. Try
moving the Sunny Garden to a circuit that does not have any
large equipment.
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3.8.3 Fans Won’t Turn On
First make sure the unit is plugged in and the GFI wall outlet has
not tripped. Check to make sure the fan is plugged in to the
correct side of the power strip. The fans should be connected to
the “always on” side of the power strip. Inspect the fan cords
and ensure they are plugged in. Make sure the fans are clean
and unobstructed. If the fans are still not functioning, please
contact VHH.

3.8.4 Pump Is Not On
First make sure the unit is plugged in and the GFI wall outlet has
not tripped. Check to make sure the pump is plugged in to the
correct side of the power strip. The pump should be connected
to the “always on” side of the power strip. Inspect the pump cord
and ensure it is plugged in. Inspect the pump for any debris or a
blocked filter bag. If the pump is still not operating, please
contact VHH. If the pump is making noise, but water is not
flowing then follow the procedures below.

3.8.5 Pump Is On, But Water Is Not Flowing
Through the Feed Lines
If the pump is making noise, but water is not flowing through the
feed lines, then first check to make sure the flow regulating ball
valves are open. If water is still not flowing, then make sure the
pump is fully submerged in water. Inspect all lower irrigation
hoses for any kinks and make sure all fittings are connected.

3.8.6 Water Is Leaking From the Unit
Verify that water is actually leaking from the system and not
from any spilled water or splashing from regular activities. Try to
isolate where the water is coming from. If you cannot find where
the water is leaking from, then turn off the unit and fully drain the
reservoir. Contact VHH.

3.8.7 Water Is Leaking From Tray End Cap
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Occasionally a drip may form at the union between the growing
tray and the end cap. Fixing the leak is not difficult once it is
identified. Remove the growing tray from the system entirely and
thoroughly clean and dry the leaking end. Utilizing a non-toxic
PVC cement, (we recommend Gorilla Glue Clear PVC Cement)
prep the leaking end according to the label and apply a liberal
amount of cement to the union. Allow plenty of time to cure.
Return the tray to your unit and resume growing.

3.8.8 Water Is Leaking From PVC Plumbing
If water is leaking from a PVC fitting on your system, turn the system
off and then please call VHH for further instructions, as this can be a
more complicated repair.
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4. Hydroponics & Growing
Basics
4.1 What is Hydroponics
Hydroponics, by definition, is a method of growing plants in a
water based, nutrient rich solution. Hydroponics does not use
soil; instead the root system is supported using an inert medium
such as perlite, rockwool, clay pellets, peat moss, or vermiculite.
The basic premise behind hydroponics is to allow the plants
roots to come in direct contact with the nutrient solution, while
also having access to oxygen, which is essential for proper
growth.

4.1.1 Don’t Plants Need Soil?
By looking at the photosynthesis equation below, it is easy to
see that plants, in fact, don’t need soil, as long as the required
elements for survival and growth are present. Given these
elements are present, to include nutrients that would otherwise
be found in soil suspended in solution, most plants can be
grown hydroponically.
Photosynthesis can be represented using the chemical equation
below, demonstrating that soil is in fact not one of the
contributing factors to plant growth:
6CO2 + 6H2O ------> C6H12O6 + 6O2
Sunlight energy

CO2 = carbon dioxide
H2O = water + dissolved nutrients
Light energy is required
C6H12O6 = glucose
O2 = oxygen

4.1.2 Hydroponic Plant Life Cycle
There are lots of efficiencies in hydroponics – from using 90%
less water, to about a quarter less fertilizer, to decreased labor,
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to simplicity in plant management. Another benefit is the
accelerated crop life cycle in comparison to traditional farming.
The average time from seed to mature plant is 6 weeks, with
some plants being nearly a week shorter. Plant growth is not
linear, but more of an exponential progression, with the fastest
growth happening closer to the end of the life cycle and then
tapering off.
There are many reasons for the fast growth and some of them
are mentioned below:
1 Nutrient and oxygen availability. Because of constant
nutrient availability, plants don’t need to develop extensive
root systems in search of food and can instead direct their
energy towards vegetative growth. Additionally, an increased
supply of oxygen directly to the root systems helps increase
root growth and nutrient uptake.
2 Limited exposure to pests and diseases. The hallmark of
hydroponic growing is controlling the environment. With
proper physical barriers, personnel management, practices
and internal controls, the plants can thrive and not be
damaged by pests and diseases.
It is important to understand that these results are conditional,
meaning that proper unit management is required to see fast
growth and healthy produce.

Growing Steps/Sequence
The general steps in hydroponic growing are as follows:
1 Planting or Seeding
2 Replanting or transplanting
3 Growing and Harvesting
4 Cleaning/Maintenance

4.2 Planting/Seeding

The Sunny Garden User Manual, Apr-18

2

VH Hydroponics

Hydroponics & Growing Basics

Seeding in an indoor hydroponic production facility is quite
different in comparison to traditional farming.

Seeds
Selecting the right seeds is an important step prior to starting
growing operations. Ensure that you have either ordered the
right kind of seeds for your farm or you have partnered with
VHH to help you source all your farming supply needs. We use
a combination of pelleted and unpelleted seeds obtained from
verified sources. We also select cultivars (the specific variety of
a species) with caution to ensure that it is one of the better
options when it comes to hydroponic indoor growing.
Once you have the right seeds selected and purchased, you will
need to drop one seed in each rockwool square.

What is Rockwool
Rockwool is an inert mineral substrate that serves as an anchor
for roots; it is designed to help seeds germinate and to hold a
plant in place while growing in the hydroponic trays. It is made
from granite or limestone and is melted and spun. It absorbs
moisture and retains air pockets for germinating plants.
Rockwool comes in a sheet that sits on a tray or also known as
a flat. Each sheet contains 200 individual 1”L x 1”W x 1.5”H
squares. VHH recommends using one seed per cube. These
squares will need to be separated before seeding and
transplanting. The top of each cube is marked by a small
dimple, and tapers towards the base.

Planting in Rockwool
1 Cut a slab of the number of rockwool cubes needed for your
planting with a sharp knife from your sheet of 200.
2 Place the rockwool in a black seedling tray and rinse under
cold water until it is thoughly soaked. Soaking the rockwool
will make it easier to cut and easier to seed.
3 Pre-cut each wetted sheet of rockwool so it is in individual
1”x1” squares.
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4 Seed each dimple with your desired seeds. Depending on
the plants and how they will be harvested, it may be
beneficial to seed each rockwool cube with multiple seeds.
For example, lettuce does best when it is seeded
individually, whereas basil and many herbs will do better
when seeded with 2-4 seeds in each rockwool dimple.
5 After seeding, gently water the seeds so they are completely
soaked. Be careful not to use high water pressure as it’s
easy to wash the seeds out of the rockwol dimples.
6 Clearly label and date each row of plants with plastic tags
and waterproof permanent marker or pencil. VHH
recommends labeling the tags similar to the following
example:
Basil, Thai
SD: 1/1
ET: 1/21
“SD” stands for seed date, the date in which you plant, “ET”
stands for expected transplant date, or the date your seedlings
should be planted into the growing trays. See the seeding chart
for seedling germination estimates and suggested harvest
dates.
7 After planting, watering and labeling your new seedlings, set
the clear plastic dome over the tray and place into the
starting area of your cabinet. Check on the seeds daily to
ensure they do not dry out at any stage of growth.
8 When watering, completely wet all of the rockwool with
smooth, even passes that will not wash any seeds out of
their cubes. Be careful not to overwater your seedlings, roots
should be sufficiently moist but not submerged in water. For
the first week of growth use only room temperature, plain
water on your seedlings. For the second week of growth, or
when the first leaves appear on your seedlings, we
recommend using a ½ strength nutrient solution on your
plants. Note: make sure to not make the solution
stronger than that. Less is more.
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If you’re short on time, it is ok to water the seedlings with either
pure water or with the same strength solution used for the
mature plants as indicated in the nutrient mixing instructions
(Appendix A). The main goal here is NOT to leave the seedlings
dry. The seedling area should always be moist.
If some seeds are very slow to germinate, or are not
germinating well, then covering the top with a layer of kitchen
plastic wrap can improve results. Completely cover the row of
seeds with plastic wrap and remove when seeds have reached
the cotyledon stage (seedlings have broken the seed coat and
have their first set of leaves).
Continue to keep a close eye on the seedlings, it is important
not to let them dry out at anytime during the germination
process.

Note: Make sure you keep all your seeds in the refrigerator
and away from water for long-term storage.

Figure 1. Seedlings ready for ½ strength nutrients

4.3 Replanting or Transplanting
After about 2 weeks in the seedling area, the seedlings will need
to be transferred to the main grow racks. This will ensure that
plants are given the proper space (vertically and horizontally),
nutrients, and lighting to continue growing and maturing.
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Depending on the type of plant, there are several guidelines we
use to determine when to transfer the seedlings from the
seedling rack to the grow racks, where plants mature until
harvest.
1 Checking for new leaves. Most seeds will be ready to be
planted in the growing system after about 2 weeks. At this
stage, they should have at least 1 set of fully formed “true”
leaves in addition to the cotyledons. True leaves look
different than cotyledons, which are the “embryo” leaves.
After germination, seedlings are a good candidate for
transplanting when the true leaves have appeared. A few
species of plants will be slower to germinate and may take
up to 4-weeks in the starting area. Parsley, Basil, Chives and
Mint will all need more time in the staging area and should
only be moved into the main growing system when they have
at least 1 set of true leaves.
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Figure 2. Seedling ready to be transplanted

2 Crowding. Once your Rockwool flat looks crowded with
seedlings, it is time to replant. Crowding the plants may
inhibit their growth, and it will be easier to damage their
leaves and roots when transplanting them. Use the image
below as a basis for what crowding looks like.

Figure 3. Seedlings are exhibiting the crowding effect and
are ready to be transplanted.

3 Time based. As mentioned previously, a time based
approach serves as a general guideline for transferring the
seedlings to the main growng trays also known as the
finishing trays. It’s a rule of thumb that works for most plants,
but not all. For simplicity, in this manual, we refer to this
method of germination.
When seedlings have passed the cotyledon stage and are
setting fully formed “true” leaves, then it is appropriate to begin
watering with a ½ strength nutrient solution as needed. ½
strength nutrient solution is 1/2 tablespoons of Nature’s Source
10-4-3 to 1 Gallon of water.
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To transplant, place the individual rockwool cubes into their
main growing trays with two-hands as it is easy for them to fall
down into the tray when planting.

4.4 Growing and Harvesting
Plants will spend approximately 4 weeks maturing in the main
grow trays. Sunny uses Nutrient Film Technique (NFT), a type
of hydroponic growing where a nutrient rich water continuously
flows over the root system, allowing the plants to feed constantly
and resulting in increased productivity and yield. Hydroponic
growing allows plants to photosynthesize faster and therefore
the plant life cycle is accelerated in comparison to traditional
gardening.
Each plant in your growing system will grow differently, and
gardeners should learn how each of their chosen plants
behaves in these systems. In general, there are 2 growing
methods that will be used: Cycled harvesting and continuous
harvesting, or a combination of the two.

Cycled Harvesting
Cycled harvesting is when each cultivar is on a harvest
schedule based on the plant’s maturation date. For example,
many types of lettuce reach maturity in approximately 6-7 weeks
after seeding and a scheduled harvest cycle can be drawn up to
ensure a steady supply of lettuce at desired intervals. A 1 week
interval is the recommended starting and harvest cycle. Each
week, the harvested produce is replenished by a set of twoweek old seedlings, and a new set of rockwool seeds is placed
in the seedling area. (Note to those growing produce for sale:
While this method requires more effort, it does offer a steady
supply of young plants that are attractive on a store shelf with
tender leaves and stems.The disadvantage is a higher cost in
labor and growing supplies.) This lends itself well to the
following plants: lettuce, kale, arugula, mizuna, bok choi,
collards, mustard greens, basil.
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Figure 4. Approximate growing timeline and cycle
For most plants, time in growing/finishing trays will be around 45 weeks. Some plants, such as mizuna and mustard and
arugula, mature in about 3 weeks and others, such as some
romaine varieties, may take an extra week. It is important to
check with your seed supplier to verify any assumptions in the
harvest cycle.
Before harvesting, it is recommended that you turn off the main
pumps and transfer pumps. This will help prevent root debris,
rockwool and plant material from getting into the main reservoirs
and plumbing. To harvest, simply grab the plant close to the
base and pull gently upwards. Keep pulling until the roots have
come out. Since the roots of one plant are often intertwined with
the roots of another, you may need to lift the top cap to gently
separate them. The root system may be left in tact and wrapped
around itself in a bunch. The less damage and stress the plants
undergo during harvesting, the longer they will last post-harvest.
Take care to not rip or bruise the leaves in order to delay
oxidation, which will cause browning.
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When harvesting, do not climb on the growing shelves, as they
are not meant to support you. They are designed for plants only
and you could get hurt or damage The Sunny if you attempt to
put any extra weight on the rack structure or on the growing
cabinet itself.

Figure 5. Mature Salanova lettuce ready for harvest.

Figure 6. Mature butter leaf lettuce ready for harvest.

Continuous Harvesting
Continuous harvesting is when a plant is left in the main growing
area for repeated harvests. Typically the upper leaves and
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stems are trimmed while the lower leaves are left to help the
plant regenerate. It’s important to not over harvest the plant as it
will greatly slow their regeneration speed. Plants can be
trimmed roughly every 2-weeks depending on the type of the
plant and their growth speed. It’s best to use your best judgment
on how heavily to harvest each plant. Plants can be
continuously harvested for 6 months or more. Some advantages
of this are greatly reduced labor requirements and an overall
higher harvest yield. Additionally, the cabinet will always look
‘filled’ with large healthy plants. Some disadvantages are that
lower plant stems can become thick and woody as they get
older. In some cases, this can increase the likelihood that plants
can develop diseases as well. This lends itself well to the
following plants: basil, chives, parsley, arugula, watercress and
mint.

4.5 Cleaning/Maintenance
After a tray is fully harvested, remove the top cap and clean out
all root debris, rockwool, plant material and algae from the tray.
Also inspect for, and remove any additional sediments or
buildup. Keeping the trays, return-plumbing and the main
reservoir clean will reduce the chance of clogs, overflows, as
well as reduce the risk for root diseases. Cleaning the trays is
done by simply wiping out the growing troughs with a clean rag.
A very weak solution of soapy water can also be used, though
it’s important to thoroughly wipe out the soap residue before
retuning the trays to normal flow. The top caps should be wiped
clean as well either with clean rags or a weak solution of soapy
water if needed. Do not use harsh chemicals such as anti-lime,
de-scaling cleaners or bleach. The trays can be cleaned
thoroughly with these solutions only if they are removed from
the unit. They must be flushed with fresh water before returning
them to the unit.
The seedling area should also be periodically cleaned as
needed. Clean it in a similar fashion to the growing trays.

Reservoir Maintenance
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The main reservoir should be filled with 20 gallons of water.
Check the reservoir daily for water loss. Letting the reservoir
empty can kill your plants as well as damage the main pump.
Periodically, the main reservoir must be fully drained and
flushed with fresh water. We recommend this at least once
every 3 months. A full flush of the reservoir will ensure your
plants’ roots aren’t exposed to high levels of salt buildup, and
help prevent many disease issues. To flush the lines, simply fill
the reservoir with fresh, room temperature water and run for
approximately one hour.
Note: If you are flushing the lines with the plants still growing in
the cabinet (which is completely okay), then make sure to NOT
put any soap or other cleaning agents in the reservoir. Simply
use plain water.
After flushing, fully drain the reservoir again and refill with fresh
water and properly mixed nutrients. If minerals and scale have
built up inside the reservoir or in the growing trays, a more
extensive cleaning may be needed. To clean more thoughly,
remove the reservoir and empty growing trays (try to time this
with a harvest) and clean them with a gentle solution of warm
soapy water and a mild abrasive cleaning pad such as
ScotchBrite. We do not recommend any harsh cleaners or
scrubbers such as lime removers or wire brushes.

4.6 Nutrient Management
We have carefully selected nutrients that work well in the Sunny
Garden. Whether to experiement or not is your own choice, the
nutrients endorsed by VHH have been selected to be high
quality, productive and cost effective. While not certified USDA
Organic, they are based off naturally sourced minerals and are
formulated to meet the nutritional needs of a wide variety of
plants. Nutrients should rarely need additional supplementation.

4.6.1 Mixing Nutrients
In order to maximize the productiveity of your system, we have
specifically created dosing techniques and measurements for
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each nutrient that we recommend. Please see Appendix A –
Nutrients Mixing and Dosing for a list of nutrients and for the
specific instructions.
Generally speaking, for best growing results we recommend
using an EC (electrical conductivity) pen, which is available for
purchase on our website. EC pens will allow you to continuously
monitor your reservoir nutrient concentrations and fine-tune your
system for optimal growth. For most crops, an EC range
between 1.4 and 2.0 is idea.
Balanced Reservoir (less is more)
To create the best growing environment for your plants, it is
important to keep a balanced reservoir. Balancing your reservoir
for optimal growth allows plants to take up both nutrients and
water. If the concretion of nutrients is too high your plants can
actually be prevented from taking up the popper amount of
water, and it can starve them of certain nutrients, which are
essentially blocked out by the high concentration of salts. While
it may be tempting to give your plants extra nutrients, you are in
effect preventing them from accessing other vital components of
the nutrient solution. If you do overdose on nutrients, simply
drain and remove a little of the reservoir solution and replace it
with fresh water. Over time, water will also naturally evaporate
from your reservoir, which can concentrate nutrients even
further.
Note: The rule of thumb here is that less is more and to err
on the side of adding a smaller amount, rather than larger.

4.6.2 Measuring EC
EC, or Electroconductivity, is a simple and effective way to
measure the concentration of ions in your system’s reservoir.
While the scientific definition of Electroconductivity is somewhat
more precise, for the purposes of a hydroponic grower, it is how
one can manage the concentration of salts—both good and bad
for plants—in their hydroponic system. While EC is a great tool
to help growers balance their reservoirs, it does have many
shortcomings. EC is simply a measure of salts in your reservoir
and it does not tell you if these salts are good for the plant or
bad. As plants use water, or it evaporates from the system,
some salts can build-up in your reservoir that aren’t going to be
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beneficial for growing, this is why it is important to periodically
drain your reservoir and replenish it with fresh nutrients and
water regardless of your EC reading.

EC Pen
The instrument we use to determine EC is called an EC Pen HM
Com-100 (pictured below). The EC pen has 2 electrodes at its
base that it uses to read resistance through whatever solution it
is placed in. The reading you will get from the pen is a numerical
value denoted in microSiemens (uS), which is a fancy way of
saying that a very small amount of electricity is being conducted.
For example, air is a very poor conductor of electricity so when
the EC pen is out of water it should come as no surprise the
reading is 0; no electricity is passing between the electrodes.
However, when we place the pen in a nutrient (salt) rich solution
like your hydroponic reservoir, an electrical current can pass
easily between the two electrodes and the pen will deliver a
numerical value displayed in microsiemens (uS) on the screen.
Be careful to note if there is decimal placement on the reading.

EC Pen Com-100

To take a measurement, simply remove the bottom cover and
press the “on/off” button on the front of the pen. The first letters
that flash on screen should say “EC”, if not then toggle the
“mode” button and to make sure the values are set to “EC” and
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not “PPM” (parts per million)or “mS” (millisiemens). Place the
base of your sensor in the main reservoir until the electrodes are
fully submerged (see the water level line on the image above).
Let the pen sit for about 20 seconds before looking at your
reading. Be careful to note if there is a flashing x10 symbol on
the bottom right of your screen, this will let you know if you need
to add an extra zero (0) to your reading. The target levels for
most crops will be between 1200uS and 2000uS.

4.6.3 Meausuring pH
Using pH Test Strips
pH test strips are small strips of paper that when dipped in
solution, change color depending on the acidity or alkalinity of
your reservoir. pH test strips are tools that allow growers to
optimize their reservoirs for specific plants and maximum
productivity. Monitoring the pH of your reservoir is not absolutely
required for all growers, but more advanced growers will see
improvements in plant growth and will be able to extend the life
of their reservoir between flushes.

Testing Your Reservoir
To test your reservoir, tear off a small piece of paper from the
test strip roll. Dip the strip of paper in your reservoir and quickly
remove it. Hold the wet strip level and compare its color to the
color on the roll. Once you have matched the colors then look at
the associated number, which is your final pH reading.
As plants use up certain nutrients, the pH of your reservoir will
slowly rise. As the pH rises, it can become more difficult for
plants to take up some nutrients, while others can be taken up
too easily. Therefore, making minor adjustments to your pH can
help optimize growth. Most plants prefer a pH range between
5.4 and 6.0. To adjust your pH, add a very small amount of pH
down. Because a small amount of pH down can dramatically
drop your pH if you are not careful, it may be easiest to further
dilute your pH down with water before adding. Always add in a
very small amount first and give your system plenty of time to
fully mix before taking another reading or adding more.
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4.7 Managing the Growing Environment
4.7.1 Light
The Sunny is outfitted with Light Emitting Diode (LEDs) grow
lights that are designed to provide your plants an optimal
spectrum for growth. The lights used are a full-spectrum, multiband LEDs that mimic light absorption by plants. Lighting times
(aka day length) in the system are pre-set at 16 hours light
cycle, 8 hours dark cycle. This is a well-rounded lighting regime
that should be more than adequate for all plants, without
causing stress in all but a few plants (namely spinach). Some
crops will benefit from slightly higher lighting times such as
lettuce, up to 18 hours, though most crops will not see a
substantial increase in growth. It is not advisable to push lighting
times much past 20 hours. It can cause stress in plants like
lettuce (tip burn) and can cause some plant stems to elongate,
such as basil. 24 hour lighting cycles are not advised. The
seedling light should be set at the same cycle as the main lights.

4.7.2 Water
Water is vital to plant growth and water quality can impact both
the health and overall productivity of plants. The water used
should contain as few impurities as possible. However, most
tap and well water will contain some amount of dissolved
minerals and ions, as well as deviate slightly—or greatly—from
a neutral pH of 7.
Most source water impurities will not be directly detrimental to
the health of your plants, though they can cause nutrients to be
less available for plant uptake.
More commonly, water impurities will require growers to clean
filters and flush lines more often. Minerals in your growing
solution will more readily form deposits (scale) onto growing
equipment and feed lines. This will reduce flow and contribute to
clogged feed lines.

Water Quality
Ideally your water source should be tested for quality. We
recommend QAL for water testing. Go to:
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www.qal.us
They will guide you through the water testing procedure and will
provide all necessary forms. Included with your results will be
information about acceptable levels for each testing parameter.
If you are on a municipal water source, we recommend calling
your water company and inquire about getting a water quality
test, which in most cases will be free for customers.

4.7.3 Temperature
The Sunny Garden regulates temperature inside the cabinet
both passively and actively. When the lights are on, heat is
generated and the Sunny Garden vents this through a fan at the
top of the cabinet. Because venting occurs at the top of the
cabinet, it is important NOT to place anything on top that can
block the Sunny Garden from exhausting warm air. When the
lights are off, the Sunny Garden relies on ambient room
temperature for the plants. Because of this, the Sunny Garden is
designed to only work at standard room temperatures of 65F75F. Outside of these temperature ranges, plant performance
and growth rates will suffer. In addition, it is important to keep
the Sunny Garden away from direct sunlight as this can create a
‘greenhouse’ effect inside the cabinet and lead to overheating.

4.8 Pests and Diseases
The easiest way to keep the pests from causing problems is not
to let them in in the first place. We recommend that you always
remove outdoor gear, such as jackets, before doing any work
with the growing cabinet. Insects often attach to jackets, pant
legs and dirty shoes, and may be transferred from an
unsuspecting person to the plants. Washing hands and keeping
the area around the cabinets clean is essential. These simple
practices go a long way to prevent introducing harmful insects
into the growing area. Additionally, make it a priority to keep the
area around the cabinet clean and free from debris. Remove all
dust, dead or dying leaves, sickly plants and so forth from the
growing cabinet. Look for anything that can act as a breeding
ground for mold and mildew or anything that can act as potential
food for insects. Do not use harsh chemicals to clean the trays
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during growing operations. VHH recommends mild soap, water
and clean rags to clean trays.

Disease and Nutrient Issues
Plant disease is a complicated topic, and addressing every
potential threat to your plants is beyond the scope of this
manual. Even some of the best trained growers will have
challenges identifying every disease, or even whether the issues
affecting your plants are coming from pathogens, nutrient
deficiencies/toxicities, problems with the growing environment,
or mechanical damages. Therefore, it is best for growers to be
observant and vigilant every time they are working with their
growing cabinet.
Growers should be looking for abnormalities in the growing
environment. This includes frequent observation of temperature
and humidity; manual checks of reservoir pH and E.C. and
overall proper equipment function. Growers should also closely
observe plant health and morphology. Take note of the overall
shape of the plants for signs of wilting or drooping. Inspect both
the top and the underside of the leaf for any discolorations,
abnormal growth patterns or vein structures, insects, and
mildews. Observe any chlorosis (yellowing) or necrosis (dead
tissue) on the leaves and record where the unhealthy tissue is
located. Chlorosis and necrosis on the lower, inner leaves of
mature plants can be a normal part of the growing cycle,
whereas similar symptoms on the inner, youngest leaves can be
sign of major plant health problems.
Observations of the root system is often overlooked, but can be
a great window into plant health, as well as serve as a great
barometer of reservoir health. Roots should be clean, free of
debris and a bright white.
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A. Nutrient Mixing and Dosing
A.1 Nutrient Selection
In order to maximize the productiveity of your system, we have
specifically created dosing techniques and measurements for
each nutrient that we recommend. Below is a list of nutrients
and specific mixing instructions.

A.2 Nutrient mixing instructions
Important: Make sure you’re not using more nutrients than
what’s indicated here. In this context, more nutrients is not
better. Creating a stronger solution will damange your
plants. Take care to use a level tablespoon and not a
heaping one. Less is more!

A.2.1 VertiGro
For mature plants
When adding nutrients to the main reservoir, nutrients should be
mixed in the following equal ratio: 1/4 Teaspoon of VertiGro
(blue powder) 6-12-28 Fertilizer to 1 US gallon of warm water.
Fully mix the powder into solution. Once the VertiGro is fully
mixed, then add 1/4 teaspoon of the Calcium (white powder)
and stir until fully into solution.
Test the solultion with your EC pen before making any futher
adjustments. Target ranges should lie between EC 1.4 and EC
2.0. Note that as some of the water evaporates, the solution will
get more concentrated. If your EC is at 1.1 to start with, that is
ok. In a couple of days it should be up to 1.4, once some of the
water evaporates.
We recommend refilling the reservoir when it’s half full

A.2.2 Hydro-Gro
Fo mature plants
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The mixing instructions for Hydro-Gro are identical to the mixing
instructions for Vertigro. 1/4 Teaspoon of Hydro-Gro (yellow
powder) 4.3-9.3-35 Fertilizer to 1 US gallon of warm water. Fully
mix the powder into solution. Once the Hydro-Gro is fully mixed,
then add 1/4 teaspoon of the Calcium (white powder) and stir
until fully into solution.
Test the solultion with your EC pen before making any futher
adjustments. Target ranges should lie between EC 1.4 and EC
2.0. Note that as some of the water evaporates, the solution will
get more concentrated. If your EC is at 1.1 to start with, that is
ok. In a couple of days it should be up to 1.4, once some of the
water evaporates.
We recommend refilling the reservoir when it’s half full
Seedlings
For the second week of growth, or when the first leaves appear
on your seedlings, we recommend using a ½ strength nutrient
solution on your plants. Note: make sure to not make the
solution stronger than that.
If you’re short on time, it is ok to water the seedlings with either
pure water or with the same strength solution used for the
mature plants as indicated in the mixing instructions. The main
goal here is NOT to leave the seedlings dry. The seedling area
should always be moist.

A.3 Balanced Reservoir
To create the best growing environment for your plants, it is
important to keep a balanced reservoir. Balancing your reservoir
for optimal growth allows plants to take up both nutrients and
water. If the concretion of nutrients is too high your plants can
actually be prevented from taking up the popper amount of
water, and it can starve them of certain nutrients, which are
essentially blocked out by the high concentration of salts. While
it may be tempting to give your plants extra nutrients, you are in
effect preventing them from accessing other vital components of
the nutrient solution. If you do overdose on nutrients, simply
drain and remove a little of the reservoir solution and replace it
with fresh water. Over time, water will also naturally evaporate
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from your reservoir, which can concentrate nutrients even
further.
Note: The rule of thumb here is that less is more and to err
on the side of adding a smaller amount, rather than larger.

A.4 Electrical Conductivity
Generally speaking, for best growing results we recommend
using an EC (electrical conductivity) pen, which is available for
purchase on our website. EC pens will allow you to continuously
monitor your reservoir nutrient concentrations and fine-tune your
system for optimal growth. For most crops, an EC range
between 1.4 and 2.0 is idea.
Note: Refer to Chapter 4 of your user manual for in depth
discussion on EC.

A.5 Measuring pH
Monitoring the pH of your reservoir is not absolutely required for
all growers, but more advanced growers will see improvements
in plant growth and will be able to extend the life of their
reservoir between flushes.
Note: Refer to Chapter 4 of your user manual for in depth
discussion on pH.
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