
HOW TO BUILD SIMPLE & EASY GROW
TOWERS FOR YOUR AQUAPONICS SYSTEM

BY T. M. Lamb



A couple of years ago someone came up with the brilliant idea of hanging
plastic drain pipes with notched holes and plants growing in the holes.  And
the feed water would be pumped to the top and drop down onto the roots of
each plant.  This system works great for some plants but is not suited for
others.
It seems to work great for leafy vegetables but not so well for others that are
top heavy.  So this works great for spinach and leaf lettuce but will NOT
work for cabbage or head lettuce.

I will explain what I did and why and with lots of photos also.  Sorry I am
doing this in the winter so I do not have any flourishing vegetables to show
you. I do the maintenance on my system in the winter that way I am up and
running during the growing season. Hopefully with out any problems.

You can hang these grow towers over your fish tank opening if you have the
room.  If not you can do like I did in my photo where I moved my top grow
bed back off from over the fish tank.  (as per photo).  By doing so gave me
lots of room to hang my grow towers over the fish tank.

What I did next was to take (2) 10 foot lengths of stainless steel 1 ¼” pipe
and a 5 ft. length of stainless steel pipe. Next determine where you want
your grow towers to hang, one side or the other or across the front of your
fish tank.  (Right, Left, Front or Back, it’s your choice, what ever works for
you and is easiest for you to access). Measure 5 feet across where the top
stainless steel pipe will run and using a BIG hammer drive the 10 ft. lengths
of pipe into the ground. (You will obviously need a step ladder for this so be
very careful when doing this).  BE SURE they are spaced 5 feet apart and
also BE SURE “NOT” to drive them into the ground more than 4 feet.  This
will leave 6 ft. standing above ground on either side of your fish tank.
You may also want to use a level to get the pipe straight as you hammer it
into the ground.

*NOTE: You will need a block of wood to place on the pipe you are driving
into the ground.  IF YOU DON”T you will find it impossible to use the slip
fitted 90 degree elbow that will have to be attached to the pipe you just
hammered into the ground.



My stainless steel pipe with my 90 degree copper elbow and the end of
my ¾” PVC water line. Also note the self-tapping screw going into the
copper elbow.

I next used self tapping screws and 90 degree copper elbows that were 1 ¼”
inch.  I ran set screws into the top of the elbow and into the 5 ft. stainless
steel cross pipe to hold it all in place. (I did not use any screws to hold the
bottom of the elbow as gravity will keep it in place and you just might have
to take it apart some day making it easier. (Now that you have your frame
set up for your grow tower you are ready for the next step.)



This shows the other end of the frame with the ¾” water line, my chain
that suspends the grow towers and the black water lines and how they
are attached to the ¾” PVC water line and the grow towers. Also note
how the black water line attaches to the grow tower.  This system runs
the water right directly into the first seedling grow pot and then runs
down to the subsequent following seedling pots.

I now used ¾” PVC pipe you can buy at any hardware and I cut it just a little
shorter than my 5’ length.  then I added a reducer joint and reduced the size
of the pipe from ¾” down to ½” then I added a 90 degree ½” elbow at the
corner to reduce the size of the water pipe coming up to the cross flow pipe.
Now I drilled into the ¾” pipe two holes that matched each tower of my
water flow pipe these were tapped using a steel tap you can buy at any
hardware.  Just be sure to match up your tap with the size of the threaded
nipple you are attempting to screw into your new holes.
You can have any number of hanging grow towers.  I built mine with 4 grow
towers.  If you are using totes for your tanks I would suggest you not use
more than 5 towers as it will get to crowded.



Since you have two sides with grow pockets per grow tower you will need
water feed nipples for each grow tower you are installing. In my case I had 4
towers and so I needed 8 water feed nipples. (One for each side of each grow
tower).
You will need to attach the ¾” PVC water line to the cross brace. I would
suggest an all weather Zip Tie.  What I did was when I went to hang the
grow towers to the cross brace I wrapped the chain around the cross brace
and the ¾” PVC water pipe to also help hold it all together.  But you really
don’t have to this step unless you end up with the extra chain as I did.

All four grow towers suspended by chains from the cross brace the ¾”
water line and the black water feed lines.  The reason the seedling grow
pot holes are staggered is when they start getting big the roots will have
room to grow without having to compete for root space.  So each plant
has it’s own root space to grow in without competition.

 Now you will need (as in my case) 4 pieces of PVC pipe that is 5 ft. long
and 3 inches in diameter. Next take the printed side up and draw a straight
line down the middle of this printed area from top to bottom of your pipe.
Then with a tape measure, measure 4 inches from the top of your tower and



place a cross mark.  Now measure every 8 inches and place another mark on
your PVC pipe.  NOW when you turn the pipe over you will draw another
straight line from top to bottom opposite the other mark.  With that done,
next you will measure from the (top again opposite the side where you just
measured 4 inches).  And here you will measure 8 inches and place a mark
all the way down the pipe. If this was done correctly when you turn the PVC
pipe over you should see your marks are staggered from each other all the
way down the pipe. The end that has the 4” mark will always be the top.

When you cut into the PVC pipe you only need to cut about as deep as
the thickness of the PVC pipe itself.



Normally PVC pipe has printing down one side I used that as a straight
edge for my line. Then I measured and placed my hash marks and cut
them with a hack saw just until the back of the hack saw blade
disappeared about ½” into the PVC pipe.



The back side of the PVC pipe with my long straight line from top to
bottom and my measured hash marks that will be cut with the hack
saw. But ONLY  until the back of the hack saw blade disappears about
½” into the PVC pipe.

If this is the case next you will need a hack saw. Take your hack saw and cut
a score at each mark, cut just until the hack saw blade is about ½” deep into
the PVC pipe and where the length of the cut area is about 4 ½ inches total
length.  Some people say you actually cut about ¼ of the way through the
PVC pipe.



Note the seedling basket with the bottom cut out?



Here you will need to take an old wine bottle or a Welches Sparkling Grape
juice bottle. And then take one of your starter baskets for your grow tower.
Cut the bottom of the basket out and slip it over the wine bottle (big end
first).  Pull it down snug and where it stops you will need to take some tape
and pull off small strips of tape and tape it in several places right where the
basket stops on the wine bottle.  When that is done pull the basket off the
wine bottle and you have made yourself a template for how deep you need to
insert your wine bottle into the slit cut into the 3” PVC pipe.



Now pull the seedling basket down onto the wine bottle until the big end
stops and is snug.  Then tear off small strips of electrical tape and tape
around the bottle up against the seedling basket,  This will be your
template for inserting this bottle into the PVC pipe after you heat it.



Start with the TOP of your grow towers (at the 4” mark) and heat it
until the plastic is soft and pliable.  And you can quite easily push the
small end of your wine bottle into the slit.

Now take a heat gun or a propane torch and heat up the slit area in the PVC
pipe until the plastic gets soft enough to insert the wine bottle up to your
tapped off area.  You will need to hold the bottle in place for about 2
minutes for the plastic to cool down enough so it will not contract when you
pull the bottle out.  When this is done you will need to insert a grow basket
into your new opening and make sure it fits down flush or near flush.  IF
NOT you will need to re-heat the opening and re-insert your wine bottle and
again hold it in the opening at the point where the tape starts until it is
relatively cool. IF this does not work a second time you may need to take the
hack saw and cut your opening a little bigger and try again.  BUT keep in
mind if you make your opening to big the grow cup will simply fall in and
you DO NOT want that to happen.



When you start at the TOP of your grow tower (the end that has the 4”
mark) you will insert the bottle as shown (so the pocket formed faces up
– NOT DOWN) this way all your plants will be oriented properly. You
may have to hold the bottle in place for about 3 to 4 minutes for the
plastic to cool enough so it will NOT try to shrink back into it’s original
position.  NOTE the bottle is inserted up to your tape mark.



After you heat the PVC pipe with either a heat gun or a propane torch
and it gets soft then you insert the wine bottle up to the tape and hold it
for about 3 minutes.  At least as long as it will not spring back from
being to warm.
NOTE:  Be sure to start with the TOP of each grow tower this is the end
where you measured 4” from the top.  Start with that hole first and
make your wine bottle insertion down as per figure above and then
make all subsequent holes oriented in the same direction. That way all
your holes will be in the right direction as it is important.

Also keep in mind it’s natural to spin the bottle when you try to insert it into
the hot PVC pipe.  But sometimes when you do this it will make a kink in
one side of the PVC pipe so you need to be aware of this and try straighten
this out.  All you have to do is simply twist the bottle back and it will usually
pull the kink out of the side slit (if it’s still hot).  If this is a problem after
you put water into the new grow tower and it leaks out all you have to do is
dab a little Aquarium silicone sealer into the corner where the water is
leaking out and that will usually fix your problem.



Your seedling basket should set in the opening like this? If not you need
to heat it again and insert your wine bottle up to the tape and hold it
until it cools down quite a bit. IF your seedling basket falls into the hole
you need to reheat the opening and try to push it back closed just a little
but I never had a problem with that, so you shouldn’t either.

To attach the black water line to the grow tower.
Now what I did was to cut a 1 inch long piece of ½ inch PVC pipe and then
cut it up the middle making me two half pieces of ½ inch pipe.  Then I
drilled 4 holes two on either side of my cut PVC pipe and used ZIP ties to
hold this in place.  (There is a photo showing the placement of this bracket
above). So now you can thread your water line down through the slit in the
half – PVC pipe and it will hold your water line in place quite nicely.  And
by doing it this way it’s easy to adjust and you can easily see if it’s getting
water or not.  IF not, you can make adjustments easily or run a wire up the



water pipe to clean out a clog and it’s cheaper and easier than any other
method I have seen. Note, it may be easier to place the water line IN the
bracket and then attach the bracket with Zip ties because it may be a tight fit.

Next you will need to buy some cheap chain from a local hardware and
some S hooks. Drill at the top in two spots opposite each other and directly
above your grow pockets you just made and insert your S hooks.  You may
need to bend these with pliers so they will easily go into your drilled holes.
With your S hooks installed, throw your chain over the cross brace and hook
it into your S hook.  That should hold it nicely.  Keep in mind you do not
want your grow towers to low above your water level in your fish tank or to
high where wind can blow them out of the tank spilling water everywhere.
IF you find your chain is to short, you will have to cut another longer piece
of chain.  If you have to much chain you can simply wrap the extra chain
around the cross brace and the ¾” water line and that should take up the
extra chain.
In my case I was afraid if storms were blowing it would blow the bottoms of
the towers out of the tanks and I would lose water.  I fixed this problem by
simply using stainless steel wire and I wired the bottom of each tower
together and then the end of each tower to the sides of the fish tank.  This
will keep the bottom of my grow towers in my fish tank no matter how hard
the wind blows.  This way I will NOT lose any water due to weather.



Here is a photo of the pump with the ½” red rubber supply hose that
runs up the support leg and attaches to the ½” PVC pipe that runs
down the support leg.  Note the 2’ by 2’ fiberglass screen that is
wrapped around the pump the end of the hose and the power wire going
into the pump.  This filters out all the larger stuff you don’t want
clogging up your new pump and gumming up the works.  You can
attach the screen using a large twist tie or a Zip tie work just as well.
This screen is important because IF you don’t use it you pump will clog
up in about 1 to 2 weeks and you will be disassembling the pump to
clean out the gunk from the impeller.

As for the plumbing I used ½” PVC pipe down the support leg to about 2
feet above the ground then I inserted a 4 ft. long red ½” rubber hose making
it easier to pull the pump out of the water to inspect or clean it.  As for
filtering the water going into the pump I used a 2 ft. by 2 ft. piece of
fiberglass window screen you can buy at any hardware.  I simply wrapped
the pump in the screen and used a ZIP tie to secure it in place.  This filters
the water nicely keeping out the larger particles that could clog your pump.
If the pump does slow down you simply pull the pump out of the tank and



use a garden hose and flush the screen clear and that usually takes care of the
problem.
As for pumps you can get a nice 12 or 110 volt pump at:
Growpockets.com
They have several pumps and I am sure they will have a pump that will work
for you.

12 volt water pump (you can buy a 110 volt water pump if that is what
you need).  I took my water pump to my local hardware and explained
that I needed to go from the outlet side of the pump and reduce it down
to ½”, and then have a fitting to go into a ½” rubber hose.  The other
end of the rubber hose will attach to your ½” PVC pipe that you ran



down one of your support legs.  Your local hardware will be happy to
help.

Now you have your frame, water lines and grow towers installed what’s
next?  You will need some seedling grow cups they look almost like a wire
basket but they are plastic.  These hold your seedling sprouts while they
grow and as your plants grow they anchor your plants into the grow towers.
But you will need some foam material to actually hold your seedlings in
place IN the cups.  I use an open cell foam that lets water flow right through
it. If you use closed cell foam the water can’t get through the foam to the
roots as easily.  You can find seedling grow cups on Ebay or from
growpockets.com.
As for the foam you can buy that on Ebay.  I found my foam inserted in the
box with a new window air conditioner.



The bottom of my grow towers hanging over my fish tank ready for
spring. Note the red rubber hose is the water line running down to the
water pump in the fish tank.

When your seedlings are 3 to 4 inches tall you can wash the dirt off the roots
and then wrap the shaft of the seedling in your piece of foam and insert it
into the seedling starter cups and insert those into your grow tower.



Note: plant is wrapped in foam (not soil) and the seedling cup is in the
top opening of the grow tower.  Also note the black water line and how
it is attached to the grow tower and it runs directly into the seedling
cup, the water will fall down onto lower seedling cups.



Seedling in grow cup wrapped in foam (not soil) ready to be inserted
into the grow tower.  Be sure to use only Aquarium or pond filter foam
for your grow cups as other types of foam may have chemicals added
making it risky for the health for your fish, you can find this on ebay.

With my grow tower system you need to have already installed an
Aquaponics system with a fish tank and a grow bed to take advantage of my
Grow Tower system.  Other Grow Tower systems have you capture the
water and run it back through pipes and into a fish tank somewhere.  With
my system the grow towers simply hang above the fish tank so the expelled



water simply falls into the fish tank completing the cycle. What could be
easier?  I have taken every opportunity to make my grow tower system as
simple and cheap as possible.  But keeping in mind problems that can arise
when some things are done to cheap or to simple.

Instead of spending thousands of dollars I spent about $150 but I must
confess I already owned the stainless steel pipe.  You might be able to use
cheaper pipe but remember plain steel will rust and corrode, on or in the
ground so you need something that will not corrode.  I know it cost a bit
more for stainless steel but it will last for years and years so it’s worth it to
spend the extra for it.



I grow tons of Tomatoes, all kinds of peppers, cucumbers, melons, beans all
kinds of vegetables and melons.
I have done tons of projects but the project I am most pleased with is my
Aquaponics because IT WORKS and IT WORKS GREAT.
You never use any soil, you never use any fertilizer, you never have any pest
problems because it’s not (on or in the ground). And it’s the perfect
symbiotic relationship between fish and plants.  The fish eat and put waste in
the water. The water is pumped up into a grow bed full of pea gravel, (or in
this case a grow tower).  Where the plants use the nutrients in the water and
help clean the water, and put oxygen in the water and sends it back to the
fish, where the cycle starts all over again.

Ever since I was a kid I have always been into fish and aquariums and I
learned years ago, you  NEVER EVER throw your old fish water away. You
dump it into your plants around the house or your plants in the garden. This
fish water would make the plants grow like crazy.  So when you pump fish
water into plants, they grow like crazy still, but now you can grow fish to eat
and vegetables to eat as well.

For me being a Vietnam era veteran and handicapped, I have limited use of
my legs.  I can NOT bend over to do any gardening on the ground, but with
Aquaponics I never have to bend over to do gardening OR collecting the
food.

And in my case I have a bug zapper that zaps bugs, they fall in the water and
so I feed my fish for free, such a deal….

I have tried all kinds of fish but the fish that seems to do the best for me are
the hybrid Bluegill.  You can’t kill them with a hammer.  They winter over
and stay healthy under the ice that forms on the top of the tank when it’s real
cold but since my tanks are partially buried in the soil that helps keep the
water from freezing as a total block of ice.
I have been told that catfish are the best and the easiest to grow but I always
have a problem with catfish for some reason, but I have never EVER had a
problem with Bluegill.  They are a tasty game fish and simple to grow and
they get pretty big.

Most Lettuce and Spinach varieties do not do well in lots of direct sun.  If
you have sunny location you are building your grow towers in you may want



to consider a cover or screen to block out the sun.  What I did and (it’s not
shown) is went to walmart.com and typed in 3 person swing and their I
found several swing cover tops by-themselves. I bought a $12 cover and
built my own frame from ½” copper pipe with 90 degree elbows at the
corners I used zip ties to attach it to the frame of my grow tower.  For added
stability I also attached 3 ft. support legs at each side of the support legs of
the grow towers. This cuts way down on the brutal direct summer sun which
will kill most of your grow tower crop if your not careful.
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