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ABSTRACT 

As landfill cost increases and landfill space decreases, municipalities 

and organic waste producers are using composting as a method of diverting 

organic materials from the waste stream and utilizing the compost products as 

valuable organic amendments. For a composted product to be marketed 

profitably it must demonstrate consistency, stability, and predictability and show 

no phytotoxic effects. 

Composted yard waste from a municipal composting facility in Piano, 

Texas was evaluated as a suitable constituent of potting media for greenhouse 

production of Green Comet broccoli {Brassica oleracea L.) transplants. Five 

growth media composed of differential rates of compost and commercial potting 

media were evaluated for effects on germination, and seven were evaluated for 

effects on seedling growth. Higher rates of compost, 50% and above, reduced 

emergence. Rates of 66% compost showed the best overall results on seedling 

growth with significant differences in heights and in fresh and dry weights. As 

expected, soluble salt levels were higher in higher rates of compost. 

In field production of Green Comet broccoli, four types of compost 

amendments were banded into the planting row: (1) raw cattle manure, (2) 

composted cattle manure, (3) composted cotton burrs, (4) composted yard 

waste, 



and a control with no compost added. Each compost was applied at two rates. 

11 MT/ha and 22.5 MT/ha. No significant differences between treatments were 

found for yield. Rates of compost also did not produce significant differences. 
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CHAPTER I 

INTRODUCTION 

The Environmental Protection Agency estimated that 35 million tons 

of yard trimmings were generated in the United States in 1990 and that only 

4.2 million tons (12%) of these yard trimmings were composted 

(Kashmanian, 1993). On an annual basis, roughly 20% of the materials 

going to landfills is comprised of yard trimmings, making it second only to 

paper as a major component of the waste stream (Norsdstedt et al., 1993). 

By the end of 1996, at least 23 states and Washington, D.C. will have bans 

on the disposal of yard trimmings into landfills (Kashmanian, 1993). 

Composting therefore is a practical method of moving from disposal to 

utilization of a valuable resource. 

Composting is a controlled biological process in which organic matter 

is broken down into humus. Long recognized by gardeners as a valuable 

soil amendment and source of nutrients, compost is now gaining recognition 

among large-scale growers as a management tool for creating a more 

favorable growing environment for their crops and for reducing the 

environmental impact of chemical fertilizers. As more municipalities are 

turning to composting as a means of diverting grass clippings and yard 

wastes from the landfills, bulk quantities of compost will become available 

for large-scale application by growers. 



In areas such as West Texas, where the amount of organic matter in 

the soil can be less than 0.5%, the addition of compost improves the water 

holding capacity of the soil, encourages aggregate formation and holds soil 

nutrients in forms available for plant uptake. The increased amount of 

organic matter also increases water infiltration and prevents soil crusting. 

Because of the colloidal properties of humus, nutrients from compost are 

made available slowly over time, and less nitrogen is lost to leaching. This 

is desirable because of many concerns about the environmental impact of 

nitrates entering into the ground water, as well as the economic loss due to 

leaching of applied nitrogen. Recent research has also shown that compost 

application has been successful in suppressing soil pathogens (Hoitink, 

1993; Logsdon, 1993). 

Each year, millions of tons of peat moss and milled pine bark are 

used by the horticultural industry for growing and planting horticultural crops 

(Leege, 1993). Peat moss is not a renewable resource, and much of it is 

imported from other countries. Although pine bark is produced in large 

quantities, it is often transported great distances. In an effort to reduce 

shipping costs and utilize regionally available resources, the horticultural 

industry is turning to the use of composts as an economically valuable 

constituent in potting media (Biocycle, 1993). 

Composts vary greatly due to the types and quantities of materials 

used in the composting process (Harrison and Henry, 1994). Sewage 



sludge is high in nitrogen but has the potential disadvantage of containing 

heavy metals and fecal pathogens (Golueke, 1989). Composted cattle 

manure is high in nitrogen but does not have the disadvantages of sewage 

sludge. Because composts vary in their chemical constituents, it is 

necessary to test each type of crop with each type of selected compost in 

order to determine the potential benefit of adding this material to a crop 

production system. 

One of the objectives of this research was to compare the effects of 

composted yard wastes with other regionally available composted materials 

and to determine their effect as a soil amendment on a field planting of 

broccoli, Brassica oleracea L. A second goal of this research was to 

determine the effect of using composted yard trimmings from a municipal 

composting facility as a constituent of potting media in the production of 

vegetable transplants. 



CHAPTER II 

LITERATURE REVIEW 

Composting is one of the oldest methods of recycling. Throughout 

ancient history, there have been references to the use of compost, usually 

composted animal wastes, including dung, blood, crushed bones, and wool. 

By medieval times, monasteries were using compost to increase soil fertility 

in their agricultural practices. Native tribes in North America used compost, 

and early European settlers composted manure and fish wastes. George 

Washington and Thomas Jefferson, both skilled farmers, practiced 

composting. George Washington Carver, botanist and agriculturist, 

advocated the use of on-farm composting (Martin and Gershundy, 1992). 

In more recent times, Sir Albert Howard, a British agronomist, 

developed the Indore method of making compost in India in 1934 (Howard, 

1935). He used a systematic approach of piling alternating layers of animal 

manures, garbage, and human excrements with dry, carbonaceous 

materials such as straw or hay and leaves to produce a stable product 

(Golueke, 1972). In 1942, J. I. Rodale, a pioneer of organic farming and 

gardening, began to publish information on the use of composting and its 

importance in growing crops (Martin and Gershundy, 1992). The 1950's and 

early 1960's saw a renewed interest in composting as a means of managing 

solid waste and reclaiming plant nutrients. The University of California 



began research on the scientific principles of composting. However, this era 

was marked by the failure of several compost plants and by the lack of 

profitable markets for compost products (Golueke, 1972). 

With increasing awareness of environmental concerns in the 1970's 

and with decreasing landfill space in the 1980's, composting has become an 

effective solid waste management tool. Passage of the Resource 

Conservation and Recovery Act by the federal government in 1976 required 

landfills to meet more stringent requirements, resulting in numerous landfill 

closures (Piatt et al., 1991). Environmental Protection Agency regulations 

on clean air have made composting of yard wastes an attractive alternative 

to incineration (U.S. EPA, 1989). 

The soaring costs of disposal and the declining number of landfills 

has prompted many municipalities to consider composting as a means of 

diverting grass, leaves, and brush from the waste stream. The United States 

Environmental Protection Agency has estimated that 35 million tons of yard 

trimmings were generated in 1990 and that 4.2 million tons (12%) were 

composted. By 1996, at least 23 states and the District of Columbia will 

have bans covering disposal of yard trimmings (Kashmanian, 1993). 

In Texas, over 25% of the trash going to the landfills is comprised of 

yard wastes. In southern parts of the state, this can be up to 50% during the 

spring and summer growing season. Clean Texas 2000 is an environmental 

campaign in the state of Texas to reduce the amount of garbage going to the 



landfills by 50% by the year 2000, and composting of yard wastes is an 

integral part of attaining this goal (TNRCC, 1994). 

The Solid Waste Composting Council has estimated the U. S. 

potential compost market at over a billion cubic yards per year. Potential 

uses are landscaping, topsoil, bagged products, final landfill cover, 

container nurseries, field nurseries, sod production, agriculture, surface 

mine reclamation, and silviculture (Hyatt, 1993). The agriculture and 

floriculture industries are the largest potential market for a high quality, 

inexpensive organic amendment. 

In California, fruit, vegetable, and flower growers are using 

applications of yard waste compost in the fields to suppress plant pests and 

diseases. Methyl bromide had been used for many years by strawberry 

growers to control root rot and nematode populations, but this chemical is 

being phased out due to environmental risks. Research has shown that 

active soil microbe populations, enhanced by the addition of organic matter, 

can help control root pathogens (Grobe and Buchanan, 1993). 

One of the advantages of using compost as a soil amendment is its 

favorable effect on soil structure (Smith, 1992). Microorganisms found in 

compost produce various cellulose esters which contribute to aggregate 

formation, which in turn gives the soil a friable, crumblike texture (Diaz et al., 

1993; Martin and Gershundy, 1992). This improvement in soil structure 

increases its capacity to hold water as well as improves its aeration and 



drainage. Aggregate formation also helps prevent crusting of soil surfaces 

commonly found in poor soils where particles pack together and prevent 

penetration of air and water into the soil. Because of the importance of 

moisture and aeration in root development, plants which have been grown 

in compost amended soils have well-developed root systems (Diaz et al., 

1993). 

Although compost contains nitrogen, phosphorus, potassium, and 

various micronutrients, the macronutrients are not present in sufficient 

quantities to sustain crop growth without the addition of supplemental 

nutrients. Most of the nutrients in compost are present in an organically 

bound form, making them unavailable to the plant for rapid uptake (Harrison 

and Henry, 1994). However, at extremely high pH, 8.0 and greater, these 

may be more available than soil bound nutrients. One advantage of 

compost usage is that nutrients are made available over time and are less 

subject to leaching than inorganic fertilizers (Golueke, 1977). Nutrient 

content and nutrient availability vary widely among compost types and are 

dependent on compost composition and compost maturity (Harrison and 

Henry, 1994). 

Composting of yard waste has become an effective means of 

diverting this fraction of municipal solid waste from landfills. The term "yard 

waste" includes grass clippings, leaves, brush, tree trimmings, and other 

gardening plant waste products. Characteristics of yard waste vary 



according to the predominant vegetation in an area, time of year, and 

collection policies. For example, autumn collected leaves are highly 

carbonaceous and have very little nitrogen content, while grass clippings 

collected in summer are higher in nitrogen content (Diaz et al., 1993). 

Another factor in the composting of yard waste is the blending of 

carbonaceous material with nitrogenous material to attain a desirable 

carbon:nitrogen ratio. Compost with high carbon:nitrogen ratios can lead to 

nitrogen deficiencies when used as a soil amendment. Because yard 

wastes may be separated out from the municipal waste stream and do not 

contain contaminants or heavy metals, they are a desirable product for use 

as amendments for food and nursery production. 

Cattle manure and other animal manures have long been added to 

the soil for crop production. In cattle-based agroecosystems such as those 

found in Texas, cattle manure represents a major waste product. While 

cattle manure can be applied to agricultural land as a source of nutrients 

and organic matter, it poses environmental problems such as odors and 

leaching of nitrates into ground water (Maynard, 1994). Composting manure 

stabilizes nitrogen compounds, reduces the volume by 50%, kills weed 

seeds and pathogens, and produces an odor-free product which is easier to 

handle and spread than raw manure (Martin and Gershundy, 1992). 

Cotton gin trash is a waste product produced by separation of plant 

material from seed cotton. Composting of cotton gin trash has become an 
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alternative to disposal or burning of this by-product. Although it is bagged 

and marketed as a soil amendment, little research has been undertaken to 

quantify its effectiveness. It has been used in mushroom production (Chang, 

and Yau, 1981) and in container production of tomatoes (Pessarakle and 

Tucker, 1984). 

Composting organic materials instead of landfilling them reclaims a 

valuable resource. The addition of organic matter to cropland improves soil 

structure, increases water holding capacity, and provides added valuable 

slow-release nutrients for plant uptake (Steffen et al., 1994). Applying large 

quantities of composted materials to cropland has become economically 

feasible. In California, which has a goal of 50% diversion of waste products 

from landfills, vegetable growers are using compost to improve water 

efficiency, reduce chemical use, and maintain profitability (Grobe, 1995). 

Maynard (1995) used source separated municipal solid waste (MSW) to 

increase yields of field grown tomatoes, although MSW often contains 

contaminants such as ground glass and plastic debris. Maynard (1993) also 

used spent mushroom compost and chicken manure compost successfully 

in sustained vegetable production. 

In the nursery industry, compost is being evaluated as an extender or 

substitute for peat moss in potting media (Inbar and Hoitink, 1993). Bugbee 

and Frink (1989) showed improved growth of marigolds by the addition of 

composted sewage sludge to a peat-lite media. Moody Hill Farms, a 



compost manufacturer, found that yard waste compost could replace 30 to 

50% of the peat moss in potting soil mixes. They also found that high 

soluble salt levels reduced the amount of yard waste compost that could be 

used in germination mixes (Biocycle, 1993). Flynn Rainbow Nurseries uses 

yard waste compost up to 50% in its container nursery production in order to 

reduce nitrogen run-off (Biocycle, 1994). 

Composts vary greatly according to their feedstocks and composting 

process. In order to assess compost quality and optimize the rate of 

application, it is necessary to evaluate each type of crop and each type of 

medium which will produce desirable growing conditions. 
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CHAPTER III 

RESPONSE OF BROCCOLI TO COMPOSTED YARD WASTE 

AS A COMPONENT OF POTTING MEDIA 

Introduction 

With rising landfill costs, many state and local governments are using 

composting as a management strategy to divert yard wastes from the 

municipal solid waste stream (Goldstein, 1989; Grobe and Buchanan, 1993; 

Kashmanian, 1993). As municipal yard waste composting programs 

expand, it is critical to develop markets for the end products (Buhr et al., 

1993). Many different types of composted materials are being evaluated as 

substitutes for peat moss, which has become an increasingly expensive 

component of potting media due to rising transportation costs (Bugbee and 

Frink, 1989). 

The United States Environmental Protection Agency estimated that 35 

million tons of yard trimmings were generated in the United States in 1990 

and that 4.2 million tons (12%) of these yard wastes were composted 

(Kashmanian, 1993). On an annual basis, roughly 20% of the materials 

going to landfills is yard waste, making it second only to paper as a major 

component of the solid waste stream (Norsdstedt et al.. 1993). With curbside 

collection programs, it is possible to separate out yard waste before it is 

mixed with the rest of the solid waste materials, reducing contamination with 
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glass, plastic, or other unknown materials (Diaz et al., 1993). Although 

generation of grass trimmings is seasonal in many parts of the country, 

carbonaceous materials such as leaves and brush can be chipped and 

stockpiled until needed to mix with grass trimmings for optimal composting 

and to insure production of a consistent, uniform compost product. In 1994, 

a Biocycle nationwide composting survey listed over 3,000 composting 

facilities for yard trimmings (Steuteville, 1994). 

Markets demand a compost product which is stable and consistent in 

quality (Inbar et al., 1993). Compost must be free of weeds, pathogens, and 

contaminants such as glass and plastics. It must also be free from harmful 

substances such as heavy metals, polychlorinated biphenyls (PCB), and 

other toxic compounds (Diaz et al., 1993). Properly composted yard wastes 

meet all these requirements (Gurkewitz, 1989). 

There is a wide variation in compost types, depending on the inherent 

nature of the materials being composted, the blending ratios of these 

materials, and the composting methods used (Diaz et al., 1993; Golueke, 

1977). Composted sewage sludge (biosolids) has been used extensively as 

an addition to potting media (Bevaqua and Mellano, 1993; Bugbee and 

Frink, 1989; Shanks and Gouin, 1984). Potentially high levels of heavy 

metals and possible health hazards due to incorrect composting procedures 

limit use of sewage sludge derived composts. Composted municipal solid 

waste has also been used as a component in potting media (Ozores-
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Hampton et al., 1994). However, problems with contaminants such as 

plastic, glass and heavy metals which may be phytotoxic or accumulate in 

fruit can limit this source of compost. Composted pine bark has been widely 

used in container mixes. However, there are limited nutrients available from 

pine bark and resulting high C:N ratios can lead to nutrient deficiencies 

when plants are grown with this compost. 

Limited work has been done using composted yard waste as a 

component of potting media. Inclusion of grass clippings has the potential to 

provide nitrogen for plant growth. Use of this locally available material as a 

substitute for peat moss or as an extender for peat-based plant growth mix 

could reduce transportation costs for growers while providing a market for 

recycled yard waste. The objective of this research was to evaluate the 

suitability of composted yard waste from a municipal composting facility as a 

component in media used for germination and growth of broccoli 

transplants. The use of this compost as a nutrient source and the optimal 

rates of incorporation into a soilless growth media were also considered. 

Materials and Methods 

These tests evaluated composted yard waste from a municipal facility 

in Piano, Texas (Table 3.1). Yard waste was ground in a tub grinder, 

windrowed, turned with a windrow turner, and passed through quarter-inch 

screen to produce a finished product. Nutrient analysis was conducted on 
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Table 3.1. Nutrient analysis of composted yard waste from the municipal 
composting facility in Piano, Texas. Analysis conducted at the 
Texas A&M Extension Service Soil Testing Laboratorv. 

PERCENT 
Nutrient Wet basis Drv basis 

Nitrogen (N) 0.86 1.20 

Phosphorus (PgOg) 0.36 0.50 

Potassium (K2O) 1.00 1.40 

Calcium (Ca) 1.28 1.79 

Magnesium (Mg) 0.30 0.42 

Zinc (Zn) 0.01 0.01 

Iron (Fe) 0.84 1.18 

Manganese (Mn) 0.03 0.05 

Copper (Cu) 0.00 0.00 

Sodium (Na) 0.00 0.00 

Water 28.47 
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this product at the Texas Agricultural Extension Service Soil Testing 

Laboratory. The commercial potting medium used was Ball Growing On Mix, 

a peat-based product. 

In the two germination tests, compost was mixed by volume with the 

commercial potting medium in the following compost:potting medium ratios: 

0:1 (no compost), 1:3 (25% compost), 1:2 (33% compost), 1:1 (50% 

compost), 1:0 (100% compost). One hundred seeds of Brassica oleracea L. 

cv. Green Comet were planted in flats of each of the compost mixtures and 

placed in a greenhouse with average daily temperatures of 21° C and 

extremes of 16° C to 32° C. Trial I was planted February 28, and Trial II was 

planted May 5. Flats were misted twice daily. Germination counts were 

taken daily for nine days. The experiment was conducted using a 

completely random design with four replicates. 

In the two seedling growth tests, compost was mixed by volume with 

the commercial potting medium in the following compost:potting medium 

ratios: 0:1 (no compost), 1:3 (25% compost), 1:2 (33% compost), 1:1 (50% 

compost), 2:1 (66% compost), 3:1 (75% compost), 1:0 (100% compost). 

Seeds of Brassica oleracea L. cv. Green Comet were planted two per pot in 

4-inch plastic pots and thinned to one plant per pot. Trial I was planted 

February 23, and Trial II was planted May 3. Pots were placed in a 

greenhouse under the same environmental conditions as the germination 

tests and misted twice a day until germination and subsequently watered 
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daily with reverse osmosis (RO) water. No supplemental fertilizer was 

applied. Plant heights were taken weekly for six weeks. At the end of six 

weeks, RO water was poured through the containers and the leachate was 

tested for pH using an Orion Model 701 pH meter and soluble salts using a 

YSI Model 35 conductance meter. Plants were harvested at the media 

surface and measured for height. Roots were washed and measured for 

length. Data were recorded as root-to-shoot length ratios. Fresh weights 

were taken upon harvest. Plants were placed in a dryer at 60° C for 72 

hours, then weighed to determine dry weights. 

Data was subjected to analysis of variance procedures, followed by a 

Fisher's Protected Least Significant Differences Test for data resulting in 

significant differences. 

Results and Discussion 

Compost rates above 50% reduced emergence in germination tests 

(Table 3.2). There was a tendency in Trial I and a significant reduction in 

emergence in Trial II when broccoli seed was grown in 100% composted 

yard waste. However, mixes containing up to 50% compost had the same 

emergence as the 100% commercial medium in both trials. Seedlings 

grown with higher rates of compost had darker green color, probably due to 

better nutrient availability, although color was not rated in this test. The 
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Table 3.2. Emergence of 'Green Comet' Broccoli [Brassica oleracea L.) 
in five different ratios of a commercial potting medium and 
composted vard waste. 

GERMINATION* (%) 

COMPOST CONTENT (%) TRIAL I TRIAL II 

0 93.3 a t 92.0 a 

25 90.5 a 92.8 a 

33 96.0 a 91.8 a 

50 89.8 a 94.0 a 

100 87.3 a 81.8 b 

t Means within a column not followed by the same letter differ at the 0.05 
level of probability by Fisher's Protected Least Significant Differences 
Test. (Trial II LSD=7.73). 

* Total germination percent nine days after planting. 
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seedlings grown in the higher rates of compost also had thicker epicotyls 

and less spindly growth than seedlings grown in 100% commercial medium. 

In measurements of weekly plant heights, plants grown in compost 

rates of 66% and above showed significant differences in height at weeks 4, 

5, and 6 in trial I (Fig. 3.1). In trial II, plants grown in media containing 

compost rates of 33% and above showed significantly taller growth in weeks 

4, 5, and 6 (Fig. 3.2). Plants grown in 66% compost rates showed the best 

growth throughout trial II and had the best growth during the first five weeks 

of trial I. Taller growth at higher rates of compost in the media was expected 

due to the increasing amounts of nitrogen availability in the compost. 

However, 100% compost often dried out, and the medium pulled away from 

the sides of the container making it difficult to rewet. Overall, plant height in 

trial II was considerably taller than plant height in trial I due to longer days 

and warmer greenhouse conditions. 

Fresh weights increased as rates of compost in the media increased 

(Table 3.3). In trial I, plants grown in rates of 66% compost and higher had 

significantly higher fresh weights than plants grown in lower compost rates. 

In trial II, plants grown in rates of 33% compost and higher had significantly 

higher fresh weights than plants grown in lower rates of compost. Seedling 

dry weights showed similar differences. 

Root to shoot ratios were highly significant in trial I and significantly 

different in trial II (Table 3.4). The higher the number the more root length in 
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Fig. 3.1. Weekly heights of 'Green Comet' broccoli [Brassica oleracea L.) 
grown in seven growth media of differential ratios of composted 
yard waste and a peat-based commercial potting medium. 
Trial I. 
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Table 3.3. Fresh and dry weights of 'Green Comet' broccoli [Brassica 

oleracea L.) grown for six weeks in seven growth media 
composed of differential ratios of composted yard waste 
and a peat-based commercial pottino medium. 

PERCENTAGE FRESH WEIGHT (a) DRY WEIGHT (a) 
COMPOST 

Trial I Trial II Trial I Trial II 

0 0.97 c f 1.98 c 0.19 c 0.38 c 

25 2.13 be 4.96 be 0.40 be 1.00 be 

33 2.15 be 6.75 ab 0.36 be 1.32 ab 

50 3.14 b 7.44 ab 0.54 b 1.44 ab 

66 5.52 a 9.61 a 0.96 a 1.79 a 

75 5.86 a 8.54 a 0.97 a 1.49 ab 

100 5.38 a 7.43 ab 0.89 a 1.23 ab 

t Means within a column not followed by the same letter differ at the 0.05 
level of probability by Fisher's Protected Least Significant Differences Test. 
(Fresh weight trial I, LSD=1.34; trial II, LSD=3.14). (Dry weight trial I, 
LSD=0.25; trial II, LDS=0.66). 
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Table 3.4. Root to shoot length ratios of 'Green Comet' broccoli [Brassica 
oleracea L.) grown in seven growth media composed of 
differential rates of composted yard waste and a peat-
based commercial potting medium. 

PERCENT 
COMPOST 

0 

25 

33 

50 

66 

75 

100 

ROOT/SHOOT LENGTH RATIO 

TRIAL 1 

3.68 at 

2.53 b 

2.40 b 

2.38 b 

1.48 c 

1.78 c 

1.65 c 

TRIAL II 

2.18a 

1.68 be 

2.08 ab 

1.43 c 

1.53 c 

1.48 c 

1.55 c 

t Means within a column not followed by the same letter differ at the 0.05 
level of probability by Fisher's Protected Least Significant Differences 
Test. (Trial I, LSD=0.44; Trial II, LSD=0.49). 
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relation to the shoot length. In both trials, media containing no compost had 

the highest R/S ratios. In trial I, rates of 66% to 100% compost had 

significantly lower R/S ratios than compost rates of 25% to 50%. All media 

containing compost had significantly lower root to shoot ratios than the 0% 

compost rate. In trial II, the 50 to 100% compost rates had significantly lower 

R/S ratios than the 25 to 33% compost rates. Again, all media containing 

compost had significantly lower ratios than the 0% compost rate. The root to 

shoot ratios were taken on root length and did not take into account more 

densely branching rooting patterns. 

In the pour-through leachate test, pH ranged from 7.3 to 7.7 in trial I 

and from 7.3 to 8.1 in trial II (Table 3.5). There were no significant differences 

in pH in trial I, but in trial II, the media with higher rates of compost had 

higher pH readings. As expected, higher levels of compost resulted in 

higher levels of soluble salts. There were significant differences between 

growth media in both trial I and trial II. In the first trial, there was a tendency 

for higher salt levels in media containing compost rates of 66% and above. 

In the second trial, there were significantly higher salt levels with compost 

rates of 50% and above. In both trials media with compost rates of 33% and 

less had significantly lower salt levels that were comparable to the 

commercial potting medium. 

26 



Table 3.5. Electrical conductivity and pH of leachates from seven growth 

media composed of differential ratios of composted yard waste 
and a commercial peat-based potting medium after six weeks 
of plant growth. 

PERCENTAGE 
COMPOST 

0 

25 

33 

50 

66 

75 

100 

TRIAL 1 

7.5 a t 

7.6 a 

7.5 a 

7.4 a 

7.3 a 

7.5 a 

7.4 a 

pH 

TRIAL II 

7.4 c 

7.9 b 

8.0 a 

8.0 a 

8.0 a 

8.0 a 

8.0 a 

CONDUCTIV 

TRIAL 1 

279 d 

492 c 

536 be 

507 e 

852 a 

692 ab 

626 be 

ITY fumhos) 

TRIAL II 

302 e 

368 c 

409 be 

541 ab 

592 a 

580 a 

541 ab 

t Means within a column not followed by the same letter differ at the 0.05 
level of probability by Fisher's Protected Least Significant Differences 
Test (pH Trial II, LSD=0.1). (EC Trial I, LSD=165.9; Trial II, LSD=154.0). 
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Conclusions 

Composted yard waste can be used successfully as a constituent of 

potting media for growth of bedding plants such as Brassica oleracea and is 

a suitable extender when used with a commercial potting medium. When 

compost was 66% of the planting medium, growth was the best. This is 

probably due to the increased nutrient availability in media containing 

compost. The 100% compost did not perform as well as a blend of compost 

and peat-based commercial potting medium. The 100% medium tended to 

harden and pull away from the sides of the pot when it dried out. It also was 

heavy and difficult to rewet. Plants grown with higher compost rates were 

greener and more vigorous than seedlings grown in only commercial potting 

medium. Soluble salts increased as the proportion of compost in the 

medium increased. Although there were no visual symptoms on the Green 

Comet broccoli being tested, salts might impact plants with less salt 

tolerance. The pH readings might be expected to be lower in the higher 

rates of compost due to formation of organic acids by microbial populations 

(Golueke, 1977). However, there were no significant differences in pH at the 

end of trial I, and trial II showed higher pH readings in higher rates of 

compost. Lower pH readings could also be expected due to the peat moss in 

the commercial potting media. Germination was decreased with higher 

rates of compost, but germination in media containing compost rates of up to 

50% were not significantly different from those in 100% commercial potting 
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medium. After germination, seedlings were more compact and had better 

green color and thicker epicotyls when grown in the higher rates of compost. 

The consistency and quality of the compost used in the experiments had a 

definite impact on the ability to handle and mix the compost for use in a 

potting medium. Based on these studies, a grower could combine 50% to 

66% composted yard waste with commercial potting media to develop a less 

expensive and more effective growth medium. However, further tests would 

be necessary to evaluate response of other crop plants to the varying rates 

of compost. Care should be taken to select composted yard waste of 

uniform size and high quality. Growers may also want to test the salt 

tolerance of individual plant species prior to initiating production. 
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CHAPTER IV 

RESPONSE OF FIELD GROWN BROCCOLI TO FOUR 

TYPES OF COMPOST AMENDMENTS 

Introduction 

Agriculture has the potential to be the largest market for composted 

materials (Shiralipour et al., 1993). Studies have shown that agricultural 

demand for compost within a 50-mile radius of 190 of the largest cities in the 

U.S. is 895 million cubic yards per year (Buhr et al., 1993). Markets for high 

quality, inexpensive organic soil amendments for agricultural and 

horticultural purposes are excellent (Grobe and Buchanan, 1993). Recent 

legislation concerning banning of organic wastes from landfills and 

diversion of these materials for reuse has created more plentiful supplies of 

organic soil amendments for use in large scale operations. Evaluation of the 

effects of different types of compost on plant growth is necessary for 

development of these markets to reach their full potential. 

Benefits of using compost as a soil amendment include increased 

water holding capacity, increased organic matter, increased cation 

exchange capacity, higher crop yields, and enhanced supply of nutrients 

(Diaz et al., 1993). Hoitink et al. (1993) have reported suppression of 

soilborne plant pathogens in soils amended with compost, thereby reducing 

the amount of pesticide applications used in production. Organic farmers in 
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California are using organic matter management to maintain profitability, 

and conventional growers are applying compost to improve water use 

efficiency and reduce chemical application (Grobe, 1995). 

Traditionally, animal manures have been used in production of 

agricultural crops. According to the U.S. Department of Agriculture, 180 

million dry tons of manure or 1,600 million wet tons of manure and urine are 

produced on an annual basis by cattle, swine, sheep, and poultry (Hyatt, 

1993). Although manures have relatively high amounts of nitrogen, 

spreading large amounts of such high nitrogen waste materials can lead to 

leaching of nitrogen into groundwater, causing potential pollution problems 

(Maynard, 1994). Raw manures can also serve as reservoirs for weed 

seeds and other plant pathogens. 

Composting helps to stabilize raw manures. Unstable nitrogen 

compounds such as ammonia are volatilized, leaving a more stable organic 

material which is slowly decomposed by microorganisms. This reduces 

leaching and makes the nitrogen available on a slow release basis 

(Maynard, 1994). The composting process also delivers an odor-free 

product which is more uniform and easy to handle and apply. 

Cotton gin trash is the waste material generated as cotton is ginned 

and trash is separated from the cotton. Since burning is no longer allowed, 

disposal of cotton gin trash has become a problem for many gins. 

Composting of cotton gin trash has become an alternative (Pessarakle and 
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Tucker, 1984). Care must be taken in assessing the quality of composted 

cotton gin trash due the potential presence of defoliants. The composting 

process must be complete in order to assure a product which is stable and 

weed-free. Little work has been done on the use of composted cotton gin 

trash as a soil amendment for field crops. 

As states implement disposal bans, composting has become an 

environmental and economic alternative to landfilling yard wastes. In 1990. 

the Environmental Protection Agency estimated that 12% (4.2 million tons) of 

the 35 million tons of yard wastes generated were composted (Kashmanian, 

1993). As the availability of "clean green" organics increases, it becomes 

more feasible to use composted yard wastes as an amendment for field 

grown crops (Edwards et al., 1993). Considering transportation costs, 

regionally produced compost from yard wastes can be an important 

resource for agricultural crops. 

Evaluation of composts is important in its utilization as a soil 

amendment in field crops. Maynard (1995) reported increased yields of field 

grown tomatoes in soils amended with municipal solid wastes. Favorable 

results were also achieved in squash and tomato yields in soils amended 

with municipal solid waste containing a high fraction of sewage sludge 

(Ozores-Hampton et al., 1994). However, municipal solid wastes can vary 

widely in consistency and quality depending on the material incorporated, 

and concentrations of heavy metals must be taken into consideration with 
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repeated applications. Little work has been done on field studies using 

composted cotton gin trash or composted yard trimmings. The purpose of 

this study was to evaluate and compare four types of compost that could 

potentially be used in field production of broccoli. 

Materials and Methods 

'Green Comet' broccoli [Brassica oleracea L.) was grown in field 

plots at the Texas Tech University research farm in Lubbock, Texas in the 

spring of 1994 and 1995. Treatments consisted of the following composted 

materials incorporated into the soil: (1) a control, with no compost 

incorporated into the soil, (2) raw cattle manure obtained from South Plains 

Composting which received the material from a local cattle feedlot, (3) 

composted cattle manure obtained from South Plains Composting which 

composted the material using a turned windrow method, (4) composted 

cotton burrs obtained from South Plains Composting which composted the 

material using a turned window method, and 5) composted yard waste 

obtained from a municipal composting facility in Piano, Texas which 

composted the material using a turned windrow method (Table 4.1). 

Composted material was applied in a 12 inch band in the planting 

row and incorporated into the root zone. In each plot, rates of 11 MT/ha (5 

T/A) or 22.5 MT/ha (10 T/A) were applied. Six week old broccoli plants were 

transplanted into the plots in order to obtain a uniform stand. 
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Table 4.1 Laboratory analyses of four composted organic materials used as 

soil amendments. Testing conducted at the Texas A&M Extension 

Nutrient 

Nitrogen 

P2O5 

K2O 

Calcium 

Magnesium 

Zinc 

Iron 

Manganese 

Copper 

Sodium 

RM' 

0.78 

0.61 

3.58 

1.38 

0.1 

0.01 

0.18 

0.01 

0.00 

0.72 

CM' 

1.57 

1.36 

5.27 

1.70 

0.40 

0.02 

0.13 

0.02 

0.01 

1.68 

CB' 

0.38 

0.20 

3.01 

1.29 

0.23 

0.52 

0.28 

0.01 

0.00 

0.14 

CYW' 

1.20 

0.50 

1.40 

1.8 

0.42 

0.01 

1.18 

0.05 

0.00 

0.00 

1 Raw manure 
2 Composted manure 
3 Composted cotton burrs 
4 Composted yard waste 
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Ammonium sulfate was applied at rates recommended by the Texas A&M 

Extension Service Soil Testing Laboratory using a standard soil test, 20 

pounds per acre in 1994 and 60 pounds per acre in 1995. Fertilizer was 

applied preplant and again as a side dressing at the recommended rates. 

Standard 40-inch rows were used and water was supplied by furrow 

irrigation from the research farm well. Green Light Bioworm Killer containing 

Thuricide (Bacillus thuringlensis) was applied for control of cabbage 

loopers. Weeds were controlled by hand weeding. 

A split-plot arrangement of a completely randomized design was 

used. Main plot effects were compost treatments. Sub-plot effects were the 

two rates at which the compost was applied. There were four replications of 

each treatment. Each main plot consisted of three twenty-foot rows. Two 

rows were planted around the edges of the plots to minimize any edge 

effect. Data was collected from the center of each center row in each plot. 

In 1994, plants were harvested and total fresh weights were taken. In 

1995, total fresh weights were again taken on harvested plants. In addition, 

soil pH, electrical conductivity, and NO3 levels were taken. Soil testing was 

performed at the Texas A&M Extension Service Soil Testing Laboratory in 

Lubbock, Texas. 
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Results and Discussion 

There were no significant differences between treatments for any of 

the parameters measured. There were also no significant differences 

between rates. Coefficients of variation were high, and there were no clear 

trends. Control plots were lowest in pH, electrical conductivity, and nitrogen 

and second lowest on yield means. Bevacqua and Mellano (1993) reported 

higher yields of onion and lettuce using rates of 12MT/ha and 24MT/ha of 

composted sewage sludge. Maynard (1995) used rates of 25MT/ha and 

50MT/ha of composted municipal solid waste in experiments assessing the 

yield of field-grown tomatoes. In this experiment, application rates may have 

been below yield response. According to the Texas A&M Extension Soil 

Testing Laboratory, only 35%-40% of nitrogen is expected to become 

available for plant uptake during the first year, and repeated applications of 

compost would be expected to produce more nitrogen loading. Application 

of the recommended amount of nitrogen may have negated any nutrient 

effects of the different compost amendments. 

As expected, raw manure had the highest electrical conductivity level, 

although results were not significant. Soil pH ranged from 7.5 to 7.9 with 

composted cotton burrs having the highest readings and the control having 

the lowest. Nitrogen levels were highest in raw manure and lowest in 

control plots with no amendments. 
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Conclusions 

Application of compost amendments for field production of vegetables 

may not show results in the first season of application. With adequate 

moisture supplied by irrigation, there may be no differences even if water 

holding capacity is increased. Nutrient availability may become a factor only 

if fertilizer application is not adequate. Since composted material releases 

nutrients slowly, nutrient benefits would not be expected to occur following 

the first season of compost application. Higher rates may be necessary for 

yield responses if supplemental nitrogen is not applied. 
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CHAPTER V 

SUMMARY 

This research explored potential uses of composted waste products 

for agricultural and horticultural uses. The wide variety in types of compost 

dictates that each be evaluated carefully. Growers must have a quality 

compost product which demonstrates consistency, stability, and 

predictability in order to produce a crop which will meet industry standards. 

Use of regionally available composted waste products has the potential of 

lowering transportation costs for amendments. 

Composted yard waste has value as a constituent of potting media. 

The results of the study presented her showed that composted yard waste 

had no adverse affects on germination or seedling growth of broccoli. Its 

ability to provide slow release nitrogen availability could help growers 

reduce the amount of nitrogen fertilizer applied to container grown bedding 

plants. The next step of this research would be to find optimum rates of 

fertilizer application for varying rates of compost incorporation in potting 

media. 

Although significant results were not found in the field experiment 

using different types of composts as soil amendments for field grown 

broccoli, further research should be done using higher rates of compost and 
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testing other plant growth and soil parameters. With declining numbers of 

landfills and rising costs of disposal, organic waste products will become 

available in larger amounts. Agricultural use of these organic waste 

products not only diverts these materials from the landfill, but it also 

conserves an important natural resource. 
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