HYDROPONICS IN A NUTSHELL


Hydroponics is a technique used to grow plants without soil. In nature, a plant stretches its roots into the soil to find the nutrients it needs to grow.  In hydroponic gardening, nutrients are delivered directly to the roots through water.  Hydroponic gardening produces a much larger plant than normally grown in a small area, in a short period of time.  Hydroponic systems, essential nutrients, and nutrient additives allow you to control every phase of plant health and vitality to create your perfect garden.  It will take time, practice, and a little persistence to achieve your desired results. But once you understand “the basics” of hydroponics, you can develop your garden with passion, and your plants will reward you for your love.


This article will discuss the five fundamental elements of hydroponic gardening: 

· Hydroponic Systems

· Nutrients

· Lighting

· Air Flow and Exchange,

· Temperature and Humidity. 

At the conclusion of each section, we will recommend a variety of products for you to choose the best solution for your specific garden.  

HYDROPONIC SYSTEM


The first step in hydroponic gardening is choosing the best system to fit your specific growing area. It’s important you pay close attention to the size information listed for each product to ensure you have adequate space for your system. Hydro-systems serve as housing for your plant and are essential to your hydro-garden.

Hydroponic Systems

GH Waterfarm – “Bucket type drip system. Great for beginners.”
AH Econo 1 tray system – “Large size Ebb & Flow system.”
AA Solo Gro – “Colorful bucket type drip system.”
HF Home Garden – “Decorative Ebb & Flow system.” 
HYDROPONIC NUTRIENTS


After choosing the hydroponic system, it’s time to select the best nutrients for your specific plant.  Hydroponic nutrients are the food source for your plant.  There are two basic categories for nutrients: essential nutrients and nutrient additives.

 Essential Nutrients 


Essential nutrients are the vitamins and minerals a plant needs for basic survival.  The most common essential nutrients are Nitrogen (N), Phosphate (P), and Potassium (K).  Nitrogen is helpful during the growth cycle of a plant.  Phosphate and potassium promote root growth, fight diseases, and are beneficial during the flower, or bloom stage, of a plant. 

Essential Nutrients

GH Flora series – “3-part base nutrients.” 

Diamond Utopia – “3-part base nutrients at a lower cost.”
Advanced 2-part A&B – “2-part base nutrient.”
Nutrient Additives


Once you have chosen the hydroponic system, and essential nutrients, you can enhance your plant with nutrient additives.  Nutrient additives take your plant beyond basic survival and transform it into something special.  These additives can be used in combination, for many purposes.  Additives allow you to adjust flavor, increase the size and mass of your fruits and flowers.  Additives can also flush out remaining salts that may be distributed to your plant during the bloom cycle. Because there are thousands of nutrient additives available on the market, Beginninghydroponics.com features ten of the most popular and beneficial additives for your plant.  Be sure to read product information carefully because each item on Beginninghydroponics.com   has a specific purpose. 

Nutrient Additives

Diamond SAP –“Bloom enhancing additive.”
Atami B-Cuzz – “Hydro-Organic additivet.”
AA Cal Mag – “Calcium & Magnesium additive.”

It’s very important to maintain a balanced pH level in the essential nutrients and nutrient additives.  

“pH is a range of numbers expressing the relative acidity or alkalinity of a solution, ranging from 0-14. A neutral solution has a pH level of 7.   Any number below 7 is considered acidic, and any number above 7 is considered alkaline.” 

Controlling PH and PPM:


After you have chosen the hydroponic system, essential nutrients, and nutrient additives, the final step is controlling the Potency of Hydrogen (pH) and Parts per Million (PPM) for the nutrients and additives in your hydroponic reservoir.

PH


pH is the most important factor in ensuring your plant can absorb the nutrients you mix into your reservoir.  All plants prefer different pH levels.  The most common plant pH levels are between 5.5 and 6.5.  You should always check the PH level of your reservoir by adding small amounts of pH up or pH down depending on the initial reading.  There are many expensive digital pH meters on the market.   Beginninghydroponics.com   recommends using a simple pH test kit and indicator to monitor your plants’ pH levels.  The pH test kit is accurate and easy to use.

pH Controllers & Testers

Diamond pH Increaser –“ Increases the pH level of the water in your reservoir.”
Diamond pH Decreaser – “Decreases the pH level of the water in your reservoir.”
GH pH test kit – “Complete kit for testing the pH level of water in your reservoir”
PPM


As you become more experienced in hydroponic gardening, you’ll want to combine additives to enhance your plants.  Combining nutrient additives can be tricky. It’s important to monitor nutrient Total Dissolved Solids (TDS) or Parts per Million (PPM) in the reservoir because adding too many nutrients to your solution can burn your plant and cause major damage.  

“PPM is a unit of measurement for dissolved solids in a liquid solution.  In Hydroponic terms 1 PPM = 1 part of nutrient for every 1,000,000 parts of water.”

You have two options if your PPM becomes too high.

1. Lower the amount of each nutrient additive you add to the reservoir solution, or lessen the total number of nutrient additives you use. 

2. Use reverse osmosis (RO) water in your reservoir before you add your essential nutrients and nutrient additives. This will immediately lower your PPM by 400 to 800 PPM (Depending on the existing PPM of your water). Reverse osmosis does waste water, but if you are serious about your crop production, this is the best way to lower your PPM.

PPM Tester

Truncheon PPM/EC tester – “Gives instant PPM, & EC readings with no calibration required.”
R/O Water Filters

Spectra Pure R/O filter – “Reverse Osmosis Water filter.”
NOTE:   There are other methods, such as Electric Conductivity (EC), or Conductivity Factor, (CF) used to determine nutrient levels; but for beginners, PH and PPM are the most important.

LIGHTING


All plants need light to survive. Different plants require different levels of light and lighting cycles.  It’s important to know how much light your specific plant requires for each stage of its life cycle.  There are two ways to supply light to your plant: natural sunlight, or artificial lighting.
Natural Sunlight:


We recommend beginning hydro-gardeners use natural sunlight to grow their garden.   In most cases, natural sunlight provides the best environment for plants to grow.  Simply place your hydro-plant in front of a window and watch it grow.  

Artificial Light:

Fluorescent Lighting


Fluorescents put out a low level of light that does not burn or overstress fragile young plants.  Fluorescent lighting can be used to grow your plants from seed to early vegetative-growth or from a cuttings to early vegetative-growth.  Fluorescent lighting can also supplement natural sunlight or High Intensity Discharge (HID) lighting.

Fluorescent Lighting

HF Compact Fluorescent – “Complete compact fluorescent lighting fixture.”
Green Thumb Fluorescent fixture – “Complete Fluorescent fixture with stand.”
High Intensity Discharge Lighting (HID)


HID Lamps are high wattage lights that can supply all the necessary lighting for your plant.  The HID system allows you to completely control the growth cycle of your plant.  The performance of your plant is highly dependent on a proper light schedule.
There are two types of HID lights:  Metal Halide (MH), and High Pressure Sodium (HPS).  

HID lighting systems

HF Radiant series – Complete HID lighting system with a Large reflector.”
HF Daystar series – Complete HID lighting system with a compact reflector.”
Eurosystems Compact – Complete Compact HID lighting system at a lower price.”
Metal Halide (MH) Lighting


Metal Halide lamps have a blue light spectrum that is generally used during the plants vegetative-growth life cycle.  It is possible to use MH light systems for the entire life cycle of your plant. However,  Beginninghydroponics.com  recommends either switching to a dual spectrum bulb or using an HPS Light System for the final seven to eight weeks of the bloom stage. The light cycle during the first 4 weeks of the vegetative stage runs 18 hours on and 6 hours off.

MH Light Bulbs

Sylvania Universal MH –“ Standard Metal Halide Bulbs.”

Agrosun Gold MH – “Dual spectrum HID light bulbs. 70% blue, 30% red spectrum.” 

High Pressure Sodium (HPS) Lighting


High Pressure Sodium lamps have a red light spectrum that is generally used during the plants bloom or flowering stage.  Running HPS lights at a cycle of 12 hours on and 12 hours off will force the plant into its bloom stage.  It’s possible to use HPS light systems for the entire life cycle of the plant.  If you choose to do so, we recommend using an Agrosun Red bulb which has a 70% red spectrum and 30% blue spectrum.

HPS Light Bulbs

Sylvania Universal HPS – “Standard High Pressure Sodium Bulbs.”-

 HYPERLINK "http://www.beginninghydroponics.com/products_lighting_bulbs.html" 
Agrosun Red HPS – “Dual Spectrum HID light bulbs. 70% red, 30% blue spectrum.”
AIR FLOW AND EXCHANGE


Another vital piece of the hydroponic puzzle is air flow and exchange.  Plants need carbon dioxide (CO2) and fresh air circulation to live.  If your garden is in an open area with good natural air circulation then nature will handle air flow and exchange for you.  If you are growing in a confined space you must circulate fresh air into your growing area. This air flow will naturally supply CO2 to your plant. However, for optimum CO2 levels we recommend using a CO2 tank with a regulator and timer. Choose an air flow and CO2 system that best fits your specific needs.  

Fresh Air Circulation


Proper air flow means your plant can breath in CO2 and the oxygen (O2) it creates can leave the growing area.  If you are gardening in a confined space, this exchange can be achieved by creating a vacuum that pulls old air out and draws new air in.   We recommend using a “can fan” in combination with a “can filter” to create a natural vacuum.  Using the can fan will ensure the plant has good air quality. The filter ensures all outgoing air will be odor free.

Air-circulating Fans & filters

Active Air blowers – ‘Small blowers used for cooling HID lamps, or controlling air flow”
Can Fans – “High-powered inline fans. Compatible with Can Filters.”
Can Filters – “Charcoal Air filters. Compatible with Can Fans.”
CO2 & Fresh Air


If fresh air circulation is not an option, you can use a CO2 tank (available at gas companies) with a timing regulator.  This method delivers an accurate amount of CO2 directly to your crop. We recommend using several circular or oscillating fans throughout your garden to maintain adequate air flow and temperature.  

CO2 Regulator

HF CO2 Regulator – “CO2 regulator valve with timer. Attaches to standard CO2 tanks.” 

TEMPERATURE & HUMIDITY

Temperature 


The final step in creating the best environment for your hydroponic garden is maintaining accurate air temperature, water temperature, and humidity. The ideal daytime temperature for most plants is around 85 degrees, and ideal nighttime temperature is around 68 degrees.  Water temperatures should remain between 65-80%.  

Humidity 


The ideal humidity levels are between 40-60%.  Excessive temperature and humidity can damage your plants and limit growth rates. 

Temperature & Humidity Controllers

Temperature & Humidity can be controlled with the Air circulation products listed above. Additional products such as oscilating fans, air conditioning units, & Temperature/Humidity gauges can be purchased at most hardware stores.


Now that you know “the basics” about hydroponic gardening, it’s time to put your knowledge to the test and start growing!  If you would like more information, feel free to visit our “Frequently Asked Questions” web page, send us an e-mail, or give us a call! We are here to help you Monday through Friday 10:00 am to 5:00 pm PST.


