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WILL BE
COMPOSTED

TREPASSERS



Treatment 1: 100% Langley Soil

Treatment 2: 25% Sand 75% Compost
Treatment 3: 50% Sand 50% Compost
Treatment 4: 75% Sand 25% Compost
Treatment 5: 25% Langley Soil 75% Compost




SUFFRESSION OF DOLLAR SPOT DISEASE OF CREEFING BENTGRASS WITH
COMPOST

]. L BOULTER, G.J. BOLAND, [.T. TREVORS

Department of Environmental Biclogy, University y ruslph, ON, N1G 2%71

ACT

The use of composts 1o turfgrass dissase
management allows for a reduction in pesticide use
in chemical control practices. In 1998, five com-
posts wers evaluated for effectuveness in suppression
of dollar spot in field experiments with compost
prepared in 1997-8. Multple applications of com-
post (every 3 weeks) throughout the season sup-
pressed dollar spot (Sclerotinia komoecocarpa F. T
Bennett) of turf to levels not significantly different
than applications of fungicide every 2 weeks
(P#0.05). Compost applied in a single application
at the start of the season was not effective in reduc-
1ng disease. Field esperiments in 1999 evaluated
toro selecred compost formulanons reproduced in
1992-9 and evaluated the influence of storage on
suppressivensss of the 1997 -8 compost formulations.
Compost formulanons that wers reproduced wrers
effective in suppressing disease to levels not signifi-
cantly different than the fungicide contrels
(005} Storage of compost for up to cne yvear did
not affect its ability to reduce dollar spot severity
(P#0.05). In additdon, the affect of nitrogen, a
Enown cultural controel method of dollar spot, was
evaluated as a potential mechanizsm of disease sup-
pressicn. Compost applications wers significantly
better at suppression of dollar spot than nitrogen
treated plots (PE0.05), even though all nitrogen con-
trols were applied at rates equivalent to, or greater
than, the highest compost application rate.

INTRODUCTION

Drollar spot i fremeescarpa) 1s an 1m-
portant turfgrass disease . 371, Although
fungicides are commonly used for it ageouent,
the high frequency of chemucal use, associat 5,
nontarget effects, development of fungicide resist-
ant populations, and health risks to humans and the
surrounding envircoment has stumulated the nesd
for other methods of disease management (6,23). An
exciting alternative 1o turfgrass disease management
is the development and use of organic amendments

Guelph Turfgrass Institute — -!m__ o

such as composts, organic fertilizers, and sludges,
or incculation of turf with specific bacterial or fun-
gal species known to suppress disease (2). The use
of composts and other organic amendments for dis-
ease suppression bhas the potential to be beneficial
both ecologically and economically: Although com-
post may oot control turfgrass diseases to a level thar
will replace fungicides, its integraticn inte current
disease management practices may reduce the use
of fungicides and associated problems. Naturally
suppressive (antagonistic) composts can be lncor-
porated into normal golf course maintenance by re-
placing sphagnum peat or other organic materials
used in topdressing mixturss or in soil root-zone
miztures. Diollar spot 1s one of the more commonly
studied diseases for suppression with composts,
sludges and other organic matertals (15,17,20,26,287.
Composts are known to suppress plaot diseases
through a combinarion of biological and
physiochemical characteristics (13). Biclogical char-
actenstics include mucrobial populations 1o compost,
competnon for nutrisnts wirth pathogens, antibione
production, Iytic and other extracellular enzyme pro-
duction, parasitism and predation, and inducton of
host-mediated resistance in planrs. Compost can be
a beneficial material whers a high proportion of or-
ganic matter may offset sand content and increase
ar restore microblal populanons (1), High levels of
microbial activity in composts was postulated as the
primary mechanism of disease control
(7,8.23,24,26,27,28,30). Several bacterial and fun-
gal species (e.g. Fusaninm haterosporum, Aoaemaorninm
spp., Rkizoctonia spp., Enterobactenia cloacae, Pseu-
domonas fluorescens, Prendomonas lindbergii) are
known to be highly suppressive to dellar spot
(10,12.24% Researchers have generally supported the
proposal that microbial populations 1o compost pro-
vide nutrients and other chemical compounds to

peting microorganisms and plant hoses through
contl breakdown of composted material

(3,16,21,26,37;

Physiochemical chara tics include any
physical or chemical aspects of compos & reduce

2000 Annual Research Report 51

The use of composts in turfgrass disease
management allows for a reduction in pesticide use
in chemical control practices. In 1998, five com-
posts were evaluated for effectiveness in suppression
of dollar spot in field experiments with compost
prepared in 1997-8. Multiple applications of com-
post (every 3 weeks) throughout the season sup-
pressed dollar spot (Sclerorinia homoeocarpa E. T.
Bennett) of turf to levels not significantly different
than applications of fungicide everv 2 weeks
(P#0.05). Compost applied in a single application
at the start of the season was not effective 1in reduc-
ing disease. Field experiments in 1999 evaluated
two selected compost formulations reproduced in
1998-9 and evaluated the influence of storage on
suppressiveness of the 1997-8 compost formulations.
Compost formulations that were reproduced were
effective in suppressing disease to levels not signifi-
cantly different than the fungicide controls
(FP”#0.05). Storage of compost for up to one vear did
not affect its ability to reduce dollar spot severity
(P#0.05). In addition, the affect of nitrogen, a
known cultural control method of dollar spot, was
evaluated as a potential mechanism of disease sup-
pression. Compost applications were significantly
better at suppression of dollar spot than nitrogen
treated plots (P#0.05), even though all nitrogen con-
trols were applied at rates equivalent to, or greater
than, the highest compost application rate.
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Compost
Application
Reduces
Erosion



Nutrients in

@om post

0.6% PO, = 0.26% P
1% K,0 = 0.83% K

1.2% N/ 0.26% P = 4.6

Characteristic

Bulk Density (kg m-3)
[Ibs yd-3]

Moisture (%)*

N (%)**

P,05 (%)™

K,O (%)**
Org.Matter (%)**
pH

EC (dS m?)

Median




Compost vs. Nitrogen Mineral Fert

losses into atmosphere (NH;, N,O, NO,))

Mineral S
Fertilizer ?""‘fi*' ‘
drainage from gosphere
T
Compost

drainage from pedosphere (I




Biological

» Biodiversity,

» DISEase suppression

Physical
» SOII Structure
[nftiltration, /Aeration)
» \Water Retention
. [emperature

(Dark Soil Color)

=4

[race Metals
> .

Plant
Productivity



Estimated Disposal (kg/capita)
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Historic Regional Disposal Comparison

mFines
Bulky Objects
B Household Hygiene

m Household Hazardous

m Electronic Waste
m Building Material ‘ Om O
m Glass

m Metals

m Non-Compostable M t r

Organics
m Compostable Organics

B Compostable Plastic

vanc

n Paper



USDA-NRCS SOIL HEALTH INFOGRAPHIC SERIES #002

underneath
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un)ock the
SECRETS

SOIL

ealtlry soil has amazing water-retention capacity.

= 0 increase in organic
o matter results in
L 0 as much as

gal of available
soil water per acre.

Source: Kansas State Extension Agronomy e-Updates, Number 357, July 6, 2012

USDA United States
=——== Department of
— Az'r)iiulr?:r'; °

USDA is an equal opportunity provider and employer.

Want more soil secrets?
ck out www.nrcs.usda.gov

1t/ . .
e Saving Water Partnership
- Seattle and Participating Local Water Utilities

Home N

ng Garden Plants

Compost Use Saves Water

Contact Us | Site Map

Conserve Outside Conserve at Work Education / 8% About Us

Conserve Qutside Spotlight

» Weekly Watering
Forecast, Tips & More!

Soil (Compost / Mulch)
#» Choosing a Hursery or
Introduction Landscaper
Build healthy soil to create a healthy, easier-to-care-for garden » Compost Calculator
that needs less water and chemicals. Adding compost and using
mulch helps the soil hold water and nutrients, and helps plants
grow deep roots, resist diseases, and look good year 'round.
>> Download the Growing Healthy Soil (pdf) guide to learn more.
How To's
In the Growing Healthy Soil guide, you'll learn how to:
B Get to know your =soil - dig in and take a look for

thatch, compaction, or other =oil problems you can
fixc.

B Enrich your soil with compost when planting

B Mulch your plantings - save water and control weeds

B Usze organic fertilizers - for cleaner streams and

healthier lawns and gardens -
EPA

Tools WaterSense
200 PARTNER

OF THE YEAR

Compost Caloulator - How Much Compost Do You Need?

Compost Bins
B How to build or buy vour own food or vard waste
composting bins
®  Secrets for successful vard waste composting
B Steps for successful food waste composting

Resources

The Garden Hotline

For free copies of these guides, or answers to your questions,

call (206) 633-0224 or e-mail help@qgardenhotline.org.
Natural Lawn & Garden Guides

B Natural Yard Care (pdf}: Read this introduction to the
whole series first, then get more detail in the seven
guides below. A Spanich translation of the Natural
Yard Care guide i= alzo avaiable. View El Cuidado
Matural del Jardin (pdf)

B Growing Healthy Soil (pdf): Learn about using



Applying Compost




The Composting Process

Heat

Water

Raw Material

Finished
Product

Organic
Matter

Minerals
Water

Organic
Matter

Minerals

Water

Micro-
organisms

Micro-
organisms

Oxygen
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COMPOST DYNAMICS
B ACTIVE STAGES

Curing St&

14

12

Temperature

Bacteria

—
o

/

(o)

Log # CFU's/g
’
|

A = mesophilic B = thermophilic




Time-Temperature Relationship for Similar Pathogen
Reduction

> 7% solids (of biosolids):

_ 131,700,000

1 00.14 X temperature

Days

Example 1: 55°C - 2.6 days

Example 2: 50°C - 13 days

75/167 65/149 55/131 45/113 35/95
Temperature (°C/°F)




Pathogen Destruction

Organism

Exposure't

destruc

temperatures

50

55

Entamoeba histolytica cysts

diarrhoea, invasive liver abscess

5

Ascaris lumbricoides eggs

roundworm

60

Brucella abortis

brucellosis (cow/human)

Cornyebacterium diphteriae

diphteria

Salmonella typhi

typhoid fever

Escherichia coli

diarrhea

Staphylococcus areus

skin, pulmonary, etc. infection

Mycobacterium tuberculosis

tuberculosis

Shigella ssp.

shigellosis (diarrhea, fever, etc.)

Necator americanus

hookworm

50

Taenia saginata

tapeworm

Some viruses




FEEDSTOCK CATEGORIES

‘Browns’ ‘Greens’

Carbon High Low

Nitrogen Low High

C:N High Low

Decay Slow Fast
Moisture Low - Moderate High - Moderate
Porosity High - Moderate Low - Moderate
Bulk Density Low - Moderate High - Moderate

tie up nitrogen in soil, if not foul odors if poorly aerated

fully composted
A

best composting if mixed together




FEEDSTOCK

NoNO
Vegetables, fuit Meat, fish and dairy
Grass clippings
Egg shells

Use Only Your Own Waste If You Can




WHAT IS THE BEST MIX?

o i

Moisture Oxygen Temperature Chemical Feedstock
Properties
Water as Prerequisite Typical :
prerequisite of for aerobic temperature Nitrogen and

biological organisms profile during carbon, C:N ratio

activity Air content in composting: Biodegradability

competition phases of (PH)
with moisture composting
content

Particle size,
porosity and
bulk density




MOISTURE

e Most rapid decomposition takes place in Too dry

thin film of water on surfaces of organic ~ Mixfalls apart
after squeezing

particles.
e Too little - poor bacterial activity, slower o wet
or no decomposition What flows out when
. squeezed
e Too much - anaerobic pockets and odor,
nutrient leaching, slower decomposition
e Ideal: 45 - 60%; “wrung-out sponge”
Just right

Typically controlled by adding bulking A few drops of water
agents or liquid when squeezed




PARTICLE SIZE

ol L8 3
BNl <%
' < X — e 3
S Seged  Large
2 " N e e —
4 Al A, : o
L v s, A N e

+ prevents compaction

+ allows oxygen flow and aeration
- less surface area

- increased heat removal

Small

+ more surface area allow easier access to
microbes = faster decomposition

Compacts easier - impedes air flow
small pores may restrict water flow




Carbon:Nitrogen Ratio

- Too high (> 35:1) > composting process slows, N is tied up

- Too low (< 15:1) - N loss (ammonia release)

- Ideal starting range for composting: 35:1 to 25:1
= about 2/3 browns, 1/3 greens

- Depends also on degradability and accessibility of compounds



















Where to Place

» Easily accessible
Enough space to turn

» Shade or sun - does not
really matter

Keep away from neighbors

A 4




Managing Your
Compost

s*Composting is an Aerobic Process!

ssTemperature - your best indicator

y . -EINISHED COMPOST
- q‘ v :







Screening - not always necessary

]
!




VERMICOMPOST

BOKASHI
OTHER COMPOST TEA
COMPOST SORE CONE SYSTEM
SYSTEMS LEAF MOLD

/ COLD COMPOSTING
INDORE SYSTEM



Vermicomposting

NEW FOOD BIN

CASTING PRODUCTION BIN
FINISHED CASTINGS BIN
LEAGHATE COLLECTION BIN
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" PROBIOTICS FOR YOUR GARDEN 5
\ ;. * ----------------------- 7. 3

./ JOCELYN’S

; UIL BOOSTER

worm Manurc..

&)

ff’f ;

£JW
v A R
‘ .;‘ » rA' ﬁé \ 2

Use a Little, Grow a Lo¢

12/45/2005

800¢g (2L

)/

+COMPOST FOOD WASTE
\ +PRODUCE FERTILIZER
FOR HOUSEPLANTS AND
GARDEN

~E0UDCAI[1W! Kios

Vermicomposting cont’d

ALHOWITO SET UP AN" '
MAINTA\N A WOR
COMPOSTING SYSTEM _




Bokashi

Anaerobic decomposition

Works well for kitchen scraps
but not suited for yard waste

Cooked food and dairy can be
processed

Facilitates break down but further
steps are required (composting,
burying, etc.)

Potentially costly and smelly
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Compost Accelerator Amendments

All-organic/natural sources concentrate
No inactive or chemical fillers

egsel

(T L TS I




WHEN IS MY
COMPOST
READY?

Stability vs. Maturity
Has a dark brown color

Is crumbly, loose, and
humus-like

Has an earthy smell

Contains no readily
recognizable materials




When is My Compost Ready?

Plant Assays
- Cress / Radish seed germination and growth
(Wheat and rye grass germination)

Solvita Test

Chemical methods
« C:N(
. Nitrogen species ( NHs 4, NO, 4 NO; 1)
- Humification parameters (Humification index, etc.)
- pH, CEC, reactive C (no reliable indicators)

Physical methods
- Temperature (self-heating: Dewar flask)

Microbial tests and activities
- Respiration (CO, evolution / O, uptake)
- Microbial changes
- Enzyme activity



Leachate - too moist
= Mix
= Cover
= Shape of pile

Unpleasant odor:
= cabbage, rotten egg smell: too moist

= Ammonia, fish, medicinal smell:
too much nitrogen

Slow composting
= too little or too much moisture
= wrong C:N mix
= too coarse
= pile too small

Flies -
= too much food waste or food waste
= not well covered,

= temperature too low



dieter.geestng@gov.be.ca



