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ABSTRACT 
 
The objective of this project is to investigate the efficiency of polyethylene films used 
for aquatic weed control in an irrigation canal. The study areas are the Kampangsan 
Operation and Maintenance Project, Kanchanaburi province and the Songpeenong 
Operation and Maintenance Project, Supanburi province, Thailand. The project was 
conducted during October 2008 to September 2010. The study applies covered 
treatments to control pondweed (Potamogetonmalaianus Miq.), hydrilla 
(Hydrillaverticillata (Lin.f.) Royle), bushy pond weed (Najasgraminea Del.), and duck-
lettuce (Otteliaalismoides (L.) Pers), which are noxious aquatic weeds in an irrigation 
canal. There are four treatments consisting of no cover, cover with black plastics 
polyethylene sheet, cover with black polyethylene woven sheet, and cover with 80% 
shading net. The results show that the treatments can decrease duck-lettuce by 
100% at 14 days, and bushy pond weed and hydrillaby100% at 28 days. The 
pondweed was decreased by 100% with the 80% Shading Net at 28 days. There 
were no significant differences on aquatic weeds control between Black Plastics 
Polyethylene Sheet, Black Polyethylene Woven Sheet and 80% Shading Net. The 
aquatic weeds were absent from the irrigation canals used for the study for 6 months 
afterwards. 
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1. INTRODUCTION 
 
Aquatic weeds in irrigation systems are an important issue considering water 
resource development for the irrigation system in Thailand. They are causes that 
irrigation water does not reach a desired agricultural area. Aquatic weeds in the canal 
include pond weed (Potamogetonmalaianus Miq.), hydrilla (Hydrillaverticillata (Lin.f) 
Royle, duck-lettuce (Otteliaalismoides (Lin.) Pers), bushy pond weed (Najasgraminea 
Del.), etc. Different approaches can be used to eliminate aquatic weeds including 
physical control, chemicals control, mechanical control, biological control, and weeds 
utilization. The development of an aquatic weed management plan is dependent upon 
correctly identifying the problem of aquatic weeds (Shelton and Murphy, 1989). 
Selection of the best control or combination of control depends on the species of 
aquatic weeds, the extent of the problem, economic considerations, local environment 
conditions, and water uses (Helfrich et.al. 2009). Aquatic weeds elimination in the 
past is not effective because roots and reproductive organs of the weeds still remain 
in the soil at the bottom of the canal. These weeds are not visible on the surface and 
impede the flow of water varying upon the degree of their intensity and growth (Lancar 
and Krake, 2002). Aquatic weeds can be controlled by limiting the amount of sunlight 
available to them. Limited amount of sunlight decreases germination or weeds 
growth. 
 

2. METHODS 
 
The objective of this project is to study the types and effectiveness of various plastics 
for agriculture to control pondweed, hydrilla, duck-lettuce and bushy pond weed in an 
irrigation canal. Black plastic sheets were used as a nuisance for aquatic weeds 
photosynthetic, and the efficiency in controlling the weeds were compared. Black 
plastic sheets limit the amount of sunlight available, andcontrol4 kinds of submerged 
weeds including pond weed, hydrilla, duck-lettuce, and bushy pond weed (Figure1). 
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Figure 1.  The submerged weeds in an irrigation canal. There are Duck-lettuce 

(Otteliaalismoides (Lin.) Pers (A), Pondweed PotamogetonmalaianusMiq.) 

(B), bushy pond weed (Najasgraminea Del.) (C), and Hydrilla 
(Hydrillaverticillata (Lin.f) (D). 

 
The study was taken place at the Kampangsan Operation and Maintenance Project in 

Khanchanaburi province and the Songpeenong Operation and Maintenance Project in 

Supanburi province, Thailand. Four treatments used in this study are the following: 
 

1.  The irrigation canal was not covered with any material. 
2.  The irrigation canal was covered with black polyethylene sheets. 
3. The irrigation canal was covered with black polyethylene woven sheets. 
4.  The irrigation canal was covered with 80%shading nets. (Figure.2) 

 

 
 
 
 
 

 

 
Figure 2.  The treatments in the study: No cover (A), black polyethylene sheets (B), 

black polyethylene woven sheets (C), and 80% shading nets (D). 

Weeds density were measured every 7, 14, 21, 28, 35, 42, and 49 days or until the 

submerged weeds die completely. Decisions were made depending on the types of 

the weeds, length of the root, the shoot, dry weight, and fresh weight. 

3. RESULTS AND DISCUSSION 
 
The results show that, after 7 days, the duck-lettuce was the effectively controlled by 
black polyethylene woven sheet following by black polyethylene sheet and 80% 
shading net respectively. At 14 days, the duck-lettuce was completely eliminated in all 
of the covering types. At 28 days, the bushy pond weed and hydrilla were completely 
eliminated in all of the covering types. The pond weed was completely eliminated at 
28 days when covered with 80% shading net. The duck-lettuce was the fastest to be 
controlled because the duck-lettuce is an annual submerged weed, and propagates 
by seed. The duck-lettuce will die quickly when there is no light. However, bushy 
pond weed, hydrilla, and pondweeds are perennial submerged weeds. They can 
reproduce by seeds, rhizome and vegetative parts remaining in the soil at the bottom 
of the water body (Lancar and Krake, 2002). They, then, need longer covering time 
than the duck-lettuce. The wavelengths of light that can be utilized by photosynthesis 
are in a range of 380 to 760 nm. A light spectrum that human can see (visible light) 
contains the color of purple, yellow, green, blue, Indigo is orange and red 
(Rabinowitch and Gavindjee, 1969, Moore et.al, 1998) 
 
Types of plastics have no significant difference in weeds control. The duration 
required for the overlays depend on the types of the weeds. Figure 3 shows that the 
black polyethylene woven sheet, the black polyethylene sheet, and the 80% shading 
net are not significantly different in weeds control. 
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Figure 3.  Dry weight of pondweed, duck – lettuce, hydrilla, and bushy pond weed at 
different periods. 

 
The submerged weeds were controlled with the three different types of plastic. When 
the submerged weeds do not receive sunlight, they cannot photosynthesize. This 
results in complete submerged death. 
 
Using plastic to control submerged weeds in an irrigation canal is a new technique in 
Thailand. From the Helfrich et. al (2009) report, limiting the amount of sunlight 
available to aquatic weeds by black plastic sheet attached to Styrofoam, which can be 
moved from a place to another, as a floating shade on the water surface is suitable to 
be nuisance for aquatic plant in small are as such as around boat docks, fishing piers, 
and swimming beach. 
 
From the study, the plastics can be reused for more than 4 times, and protect the 
irrigation cannel for over 6 months. The 80% shading net is especially good choice 
since it is light, easy to install, and flexible. Also, when the soil sediment plugs on the 
net channels, the net will become better at covering. In term of cost, the plastic cover 
method is inferior to chemical methods. However, the plastic cover method is safe for 
the environment and can be executed at any time to control weeds in an irrigation 
canal. 
 
4. CONCLUSIONS 

 
(1) Different types of weeds have different responses to the weeds control. At 7 

days of cover, the duck-lettuce was completely controlled by black polyethylene 
woven sheet. At 28 days, bushy pond weed and hydrilla were completely 
control by the black polyethylene woven sheet, the black polyethylene sheet 
and the 80% shading net. 

 
(2) The required periods depend on the types of the weeds. The black 

polyethylene woven sheet, the black polyethylene sheet and the 80% shading 
net have no significant difference as a cover. 
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(3) The size of the canal affects the period required for weeds control. A bigger 
canal requires longer period than a small canal. 

 
(4) The plastics can be reused for more than 4 times. The 80% shading net is 

especially good choice because it is light, easy to install, and flexible. Also, 
when the soil sediment plugs on the net channels, the net will become better at 
covering. 

 
(5) The submerged weeds can be eliminated from an irrigation canal within 6 

months. 
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