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Abstract

An unwanted plant is a weed.  A daisy in a rose garden is a weed.  Many gardeners use herbicide to control weeds in their garden.  Through research and experimentation I hope to discover how different concentrations of herbicide effect plants.  For my experiment I applied different concentration of herbicide (independent variable) to three varieties of houseplants.  I observed the houseplants for signs of damage (dependent variable) for ten days.  For my hypothesis, I predicted that the higher the concentration of herbicide, the more effective the herbicide will be, in other words the double strength herbicide will kill the plants faster than the other concentrations.  My hypothesis was proven incorrect because the herbicide killed no plants.

Introduction

Problem – How will different concentrations of herbicide affect plants?

Hypothesis- The plants with the greater concentrations of the herbicide will die faster than those plants 

with lower concentrations of herbicide.

Research

A herbicide is used to kill unwanted plants. Selective herbicides kill specific targets while leaving the desired crop relatively unharmed. Some of these act by interfering with the growth of the weed and are often synthetic "imitations" of plant hormones. Herbicides used to clear waste ground, industrial sites, railways and railway embankments are non-selective and kill all plant material with which they come into contact. Some plants produce natural herbicides, such as the genus Juglans (walnuts). They are applied in total vegetation control (TVC) programs for maintenance of highways and railroads. Smaller quantities are used in forestry, pasture systems, and management of areas set aside as wildlife habitat.

Herbicides are widely used in agriculture and in landscape turf management. In the U.S., they account for about 70% of all agricultural pesticide use

Prior to the widespread use of chemical herbicides, cultural controls, such as altering soil pH, salinity, or fertility levels, were used to control weeds. Mechanical control (including tillage) was also (and still is) used to control weeds.

The first widely used herbicide was 2,4-dichlorophenoxyacetic acid, often abbreviated 2,4-D. It was first commercialized by the Sherwin-Williams Paint company and saw use in the late 1940s. It is easy and inexpensive to manufacture, and kills many broadleaf plants while leaving grasses largely unaffected (although high doses of 2,4-D at crucial growth periods can harm grass crops such as maize or cereals). The low cost of 2,4-D has led to continued usage today and it remains one of the most commonly used herbicides in the world. Like other acid herbicides, current formulations utilize either an amine salt (usually trimethylamine) or one of many esters of the parent compound. These are easier to handle than the acid.

2,4-D exhibits relatively good selectivity, meaning, in this case, that it controls a wide number of broadleaf weeds while causing little to no injury to grass crops at normal use rates. A herbicide is termed selective if it affects only certain types of plants, and nonselective if it inhibits a very broad range of plant types. Other herbicides have been more recently developed that achieve higher levels of selectivity than 2,4-D.

The 1950s saw the introduction of the triazine family of herbicides, which includes atrazine, which have current distinction of being the herbicide family of greatest concern regarding groundwater contamination. Atrazine does not break down readily (within a few weeks) after being applied to soils of above neutral pH. Under alkaline soil conditions atrazine may be carried into the soil profile as far as the water table by soil water following rainfall causing the aforementioned contamination. Atrazine is said to have carryover, a generally undesirable property for herbicides.

Methods and Materials
Materials


10 spider plants,

10 Anchoricaila plants


Roundup herbicide.

Procedure

1. Dilute the herbicide into the following concentrations, twice normal, normal, half, quarter and zero (water) strengths.

2. Divide the plants into five groups consisting of two of each kind of plant.

3. Treat the plants by painting twice the normal concentration on the leaves of the plants in the first group, the normal concentration on the leaves of the second group, etc.

4. Observe and record results for ten days.
Data
Day 1: applied herbicide

Day 2: nothing

Day 3: nothing

Day 4: nothing

Day 5: double strength spider plant showing yellowing on one leaf

Day 6: nothing

Day 7: half strength spider plant showing wilting

Day 8: applied more herbicide

Day 9: nothing

Day 10: nothing

Conclusion

My hypothesis was not proven correct.  The plants I used showed no response to the herbicide in any concentration.

I do not believe that the yellowing on the double strength, plant 2, was due to the herbicide because only one leaf turned color.  Also, none of the other remaining double strength plants seemed to be affected.  The wilting on the half strength spider plant is due to the over grown root.  The plant is too big for its pot right now.

There are many reasons why my plants were not affected by the herbicide.  One is the fact that all treated plants are houseplants.  Herbicides are designed to kill outdoor weeds.

The winter weather may have played a role.  The lack of light because of winter could have slowed down the rate of photosynthesis.  When photosynthesis is slow, the herbicide will not be transported throughout the plant quickly.  The window by which the plants were kept was very cold.  If the temperature were warmer, the plant would transport the herbicide much more quickly.

Upon further research, I learned that a small amount of herbicide could act like a stimulant, causing the plant to grow faster instead of killing it.  With certain herbicides, certain amounts have to be present in certain locations of the plant to kill it.

References

Crockett, James.  Lawns and Ground Covers.  Time Life Books. 1971.

Castango, Anthony. “Herbicides” Science Encyclopedia, Vol. 9, Raintree Pub. Inc., 1983.

Helman, Eugena.  Herbicide Handbook.  Monsanto, Made in USA, 1973

Acknowledgement

I would like to thank my parents who purchased the necessary materials for my projects.

I would like to thank Mr. McManus of the Monsanto company who provided me with books and pamphlets for my research.

I would like to thank my science teacher, Mr. Kinectus for his guidance and support.

Title Page

Table of Contents

Abstract – 250 words or less description of project
Introduction - problem, hypothesis

Report – research 

Methods and Materials –materials & step-by-step directions

Data – tables and graphs or observations

Conclusion – state if your hypothesis was proven or not.  Discuss the results of your experiment.
Bibliography – books & web pages used 

Acknowledgements – people you need to thank for help

Font must be arial, courier new, or times new roman.

Font size must be 12.

Double Space

PAGE  
6

