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Abstract 

An automatic mat-watering sys- 
tem for growing hardw~ood seed- 
lings in containers was designed 
and tested. The system has only 
one moving part, and no electrical 
requirements. There is no need to 
calculate different watering sched- 
ules for different growth phases, 
different hardwood species, or 
different evapotranspiration condi- 
tions. Results were excellent with 
mat wa"reng combined with simple, 
peat-vermiculite mixes, and pel- 
feted, slow-release fertilizers. The 
system is economical, simple, and 
physiologically ideal. Mat watering 
was effective in growth rooms, con- 
trolled environment chambers, and 
greenhouses. 



Introduction 

Production of container-grown 
tree seedlings for reforestation has 
become an increasingly important 
practice in modern forestry (Tinus e t 
al. 1974). Research has concen- 
trated o n  the development of spe- 
cialized containers. Potting mixes, 
photoperiod, light intensity, 
temperature regimes, carbon diox- 
ide levels, and fertilizer formulations 
have been studied also. By compari- 
son, less research has been done to 
improve the watering system. 

Hand watering or various 
electro-mechanical systems for 
automatic watering are used gen- 
erally. The most elaborate automatic 
system i s  a moving boom that 
passes back and forth over the 
seedlings during irrigation (Tinus 
and McDonald 1979). Hand watering 
is a simpie system, but i t  is costly 
because of wages and is subject to 
errors in human judgment. 

Automated systems have pur- 
chasing, installation, and mainte- 
nance costs, which can be mod- 
erate to high, and are subject to me- 
chanical and electrical breakdown. 
Overhead watering systems are gen- 
erally adequate for conifer seed- 
lings, but  not for broadleafed hard- 
wood seedlings. Leaves of hard- 
wood seedlings cover the soil sur- 
face and prevent wetting from 
above. Hardwood seedlings wilt and 
die unless hand watering is used as 
a back-up system. 

In all of these watering sys- 
tems, the potting soil goes through 
a wet-up and dry-down cycle. After 
wet-up by the watering system, dry- 
down occurs due to evapotranspira- 
tion. The problem is to regulate the 
frequency and duration of watering 
to prevent wilting and subsequent 
growth retardation. Because 
evapotranspiration varies with spe- 
cies grown, day length, ambient air 
temperature, and relative humidity, 
watering programs usually require 
constant monitoring and frequent 
changes. 

Another problem with auto- 
matic watering systems is break- 

down during nights, weekends, and 
holidays. Consequently, alarm sys- 
tems must be installed to cover 
periods when personnel are absent, 
and thus, more costs are incurred. 

An ideal water system should 
be: 

1. Economical to purchase, install, 
operate, and maintain. 

2. Simple to install, operate, and 
maintain. 

3. Completely automatic. 

4. Reliable-that is, no break- 
downs. 

5. Able to satisfy the plants 
moisture needs through all 
stages of growth. 

Details for constructing a 
simple, automatic, mat-watering sys- 
tem that meets all the above criteria 
are given here, The mat-watering 
system was used in growth rooms 
and controlled environment cham- 
bers as well as in greenhouses. 
Also, different potting mixtures and 
different types of commercial fer- 
tilizers were tested for their com- 
patibility with mat watering. Birch 
was the principal species used in 
these experiments. Several other 
hardwood species were tested to 
verify the results obtained with 
birch. 

Methods and Materials 

Bench Setup for Mat Watering 

A typical setup for mat water- 
ing in a growth room is shown in 
Figure 1. A bench or table that is 
level from side to side along its en- 
tire length, with a solid top and flat 
surface, can be used, and the top 
should be swept clean of particulate 
matter. A wooden trough about 15 
cm wide and 12 cm deep was con- 
structed across one end of each 
bench. The trough was lined with 
heavy-duty polyethylene to make it 
waterproof, and the bench was cov- 
ered also. The end of the table with 

the trough was raised with shims to 
tilt downward 2 degrees. 

A simple float valve' was 
clamped into the trough and hooked 
to the water supply with a garden 
hose. This valve contains the only 
moving part in the whole system. 
After prolonged use, the unit may 
not shut off the water completely. 
This is easily remedied by replacing 
the plastic valve (several spares 
come with each new unit). Water 
level in the trough was adjusted to 
about 2.5 cm below the top edge by 
raising or lowering the float valve. 

Mats for capillary watering are 
generally made of synthetic fibers 
such as polyester. Large rolls of mat 
made especially for capillary water- 
ing can be purchased from most 
greenhouse suppliers.* A single 
thickness of this mat on green- 
house benches is recommended. If 
the bench area is not large, inexpen- 
sive polyester blankets from a local 
department store can be used. 
Coloring in the blanket is not a 
problem. Cut to size so the edges of 
the mat are about 2.5 cm away from 
edges of the bench top and place 
on the bench. Small pieces can be 
used by overlapping. About 10 cm 
of one end of the mat was draped 
into the water trough. The rest of 
the mat was thoroughly wetted and 
left to equilibrate. At equilibrium, 
the mat will be saturated, but water 
will not run off the bench. If water 
drips off the side, check to see if 
the bench top is level (side-to-side) 
and not warped along the long axis. 
The water trough was covered with 
black polyethylene to keep debris 
out and prevent the growth of algae. 

used Dare-0-Matic, Farm Tank Float 
Valves, Battle Creek, Michigan, pur- 
chased from a local farm supply store. 

The use of trade, firm, or corporation 
names in this publication is for the infor- 
mation and convenience of the reader. 
Such use does not constitute an official 
endorsement or approval by the U.S. De- 
partment of Agriculture or the Forest 
Service of any product or service to the 
exclusion of others that may be suitable. 

ZI used Troy Flo Thru Moisturing Mat 
and milled Wisconsin peat moss from 
Griffin Greenhouse Supplies, Inc., 1619 
Main Street, P.O. Box 36, Tewksbury, 
Massachusetts 01876. 



Figure 1.-Components of an automatic mat-wafering system in a 
growth room are: A-wet mat on plastic covered bench, B-water 
trough with float valve (troughs in background are covered to pre- 
vent algae growth), and 6-complete setup with potted seedlings 
and overhead lighting. 


























