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are

the presence nd growth of beneficlal oeganisms. If acrobic
dile o low axygen jons, the acrobic organisms will be lost

: o - then the resulting brew cannot actually be compost tea. The
the compost Bave been lost, for the most part.

reasor .ﬂiunnnm cilled compost teas, as the organisms which cause the beneficial
‘compont tea will not be prosent. Anacrobic teas may do some interesting things, but
de the benefits di 1 below that are possible with aerobic compost teas

oT
must be tested 10 show that adequate biomass of all groups of necessary acrobic
present in the final tea. The testing conditions should use:

d resources sold by the les machine maker, o a standard set of foods, such as 0.01%
et and 0,018 Iumie acid (1 gal of fish, and | gal of humic acid in 100 gal of water),
with documented [nitial biology.

. mexated conditions, such that oxygen remains in the aerobic rnges during the fea brew

st from these fests (n minimum of three replicated tests) must be available to the buyer, In order

[ the Buyer cat assens whether this machine performs as advertised.

the fiill benefits possible from compost tea, the brewing process has 10 be acrobic. The
e of mount and type of foods added determines oxyyen demand by the organisms growing an
foods. Testing of the machine miist be displuyed by the tea machine maker before anyone would
er buying a machine labeled as compost fea maker, .

AS FOR DATA 50 vou don't have to do this testing yourself. You need to know what amount of
- food to put in the machine as temperniures change through the course of the year

Anserobie teas are much less clearly defined than for acrobic fea, Sometimes compos te: bec
2 mhmﬁyl few miinutes, for a few hours, or sometimes for days or weeks. Hriel hic
"w inerease diversity, if the aerobic organisms are not destroyed or put-to-sleep. Prolonged

L conditions mean that many organisms will become inactive or die, and that mitrients will be

e,

4 wm will nok replenish the fiull soil food web, nor can it be & nuirient supplier. An
el ol -ﬂcbmhmd yemats. Leaf surfaces are nerobic environments, and anac

| orgEmien ﬁum:nmm _wl!.l lh_ry perform their functions in serobic environments. An

o s applied bed foxan erobic environment may provide a physical barrier, for a short time, but
i the only fnction it provides from a food web point of view.

fungi that bild soil stricture and hold nutrients are lost, or become dormant, when
;ﬁmm Aerobic bacteria that make micro-aggregates go into dormant stages in
Iﬂmnﬂ will ot be matntained, Protozoa, fes and
die in conditivns that rapidily become anaerobic. Nutrient cyeling will therefore no
) Armerohic conditions, nuirients are lost through volatilization, because major nutrients
Whm oxygen, conditions. When you smell ammonia, rotten egg,
 sour smells, pH is dropping, alcoliol s being produced, and N, S, and P are lost as

b, has done was 1o define prod ! for benaficial. di

g, rient cycling, and soil t8d, Anserobl

' i3 1 . tea
~ ﬁﬁeﬂlﬂ leaving ws without a working knowledge of how to

human pathogent to grow in eompost tea. This can onl
. ”' ¥ bea
e Elementa in the USDA take the view that even with non-

starting Therefore, all

compost must be properly treated (heat or worm contact), Even then, certain programs vlew compost
s p ] ining human pathog but they lack u realistic und ding of the envi
in which we live i

I there are no detectable pathogens in the compost, and conditions during compost tea production are
managed to prevent pathogen growth, then the risk involved in pathogens in compost e are minimal.
There would be more probability of a bird infecting your sandwich while it was sitting on a picnic mble
than having pathogens grow in the aerobically mnintained tea.
Therefore, understanding the conditions selecting against pathogen growtl in compost tea is vital.
These conditions that select AGAINST human pathogen growth are;
I, Maintain aerobic conditions in order to select against pathogens, which are mostly fcultative
anaerobes
2. Make sure a huge diversity of aerobic bacteria and fungi are present, which compete-with
facultmtive-anaerobe-growth in all conditions in the tea brewer,
3. Make sure no anacrobic bio-films are lefl in the tea brewer afler a tea brew.

3 is an extremely important factor that many do not consider before buying a machine. No one
spend hours cleaning a machine. The greater the number of “hidden-from-view” surfaces

er it will take to elean the machine. Don’t trust manufacturers to tell you the truth
nbout cle issues. Talk to someone who owns the machine, and who tests their tea, They will
how critical testing and cleaning actually are.

present, the I

relat

What Growers Need to Know

The point of applying compost tea is to return the biology that should be present, 1o grow the desired
with s little effort as possible. There can be no question thut presence of beneficial organisms.
[ < plant growth (Ingham et al, 1985, USDA Soil Biology Primer, 1995 and numerous papers on
he benefits of biology to plamt growth since that time)

Girowers i now:
I. The hiology that should be present in their soils and plant surfaces.
2, Il they know what should be there, then they can determine what biology is missing from their
soil

3. ‘What organisms are in the compost. Selection for bacterial or fungal growth can be manzged
durin mpost tea brewing process by adding appropriate foods.

4. 'The tea sprayer does not kill the organisms in the tea

5, Delivery of the missing organisms, along with foods, has been successful.

Beneficial bacteria and fungi are needed to immobilize nutrients, to prevent erosion and nun-off by
gluing and binding soil particles together to form aggregates, to compete with disease organisms for
food. to build sail structure and to allow roots of plants fo grow deep into soil and find water and
nutrients, Protozoa. ne des and microarthropods consume bacteria and fungi. and thus release

nutrients af the place, time and rates that plants require.

A maximum diversity of each of the sets of beneficial organisms is needed in soil and on plant
i inati | condi selects for the activity of st least several

surfaces. Each of env &

hundred species of bacteria and fungi, several tens of species of protozoa, mnodﬂ lnd
microarthropods. There are always organisms performing their function, until the conditions became
so extreme that all activity shuts down, such as when soil freezes, or misture drops very low.
Diversity is necessary, and the way to replenish that diversity is by using compost made with a wide
range of plant materials, or compost fea, made from properly processed compost.

mbmmdlowdi\fm:y,bmuszmluwaﬁnuim
and as such, are indicators that the

Even “pest” species should be present, in Jow ni
in soil. Pests are designed to remove stressid plants, for example,

soil food web is not healthy.

There might be & few disease organisms present in soil and compost. What is a discase in_megm
may be a beneficial organism in another system. Dormant stages of many Ofganisms survive
camposting process, but are not sctive and do not often cause R

The ratios of the different groups must be managed to promote the soil conditions that select fioe the



£ plast desired. For more fnfarmation about the soil food web, chock
e, texthooks and publications.

Ten

Tecent developments by Soll Foodweb Inc is a way that individuals

v batch of tea of the arganisms they want to know about. There is
50 ining is needed to do this yourself, so an altemutive is to send the sumples

n SFladvisor, These assays are typically a factor of 10 less thin the quantitative

categaries of assessment, from bad, to poor, to adequate, (o good, very good

w“mhﬂ “hetter™ than excellent levels, %o a new category of

- added. The categories are based on the presence and concentration af

sample, but they sre not precisely quantified. They are placed in broad
assessment of tea quality,

do this work are typically held whenever enough people sign up, or st about one to
ense see the SF1 web site for dates and Jocati And please ber that il
these assiy yourself, contact your closest SFLlab (all labs on the SFT homepage,

)

v 1o do scientific study,

number of organism groups being quantified.

: ‘eompost tes ieedi to select for beneficial organisms and suppress discase
W human pathogens require reduced oxygen conditions in order to be highly
‘beneficials require fully serobie conditions to function, when oxygen becomes
jiny in anaerobic, or reduced oxygern, conditions.

5t be conslderced for making certain the habitat is correct for beneficial organisms

“hw or the compost tea need to be selective for the beneficil
X mﬁMmmim Recipe section).

&mm to be piresent for the foods to be consumed, and for
MG:“I:&“ Fin Iﬂ. salts within range, nitrates and sulfur less than 3

 compont tea will contain what was in the compost. If there are no hurman
then there will be no human pathogens in the compost tea made from that
' i eritieal Nﬁﬂl making compost tea. This means we need 1o have
i well as in the tea.

J‘"_J'gwe 1. A Soil Foodweb Diagram demonsirates the relationships between the sets of organtsms
(functional groups in boves) needed in most crop, grassland, and vegetable solls to grow plants withou!

requiring pesticides or inorganic fertilizers.
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wps are harvested. These nutrients need to be replenished or “pat back™
y should increase with time. Soils in natural sywiems increase in
nutrient concentration as succession proceeds, but this doesn"t ocour in conventional

becaise erosion, run-off, leaching and compaction resull in loss of nutrients fram the soil.

emoved when cr

Even better, fe

Why does this happen? What changes? The organisms that should hold both soil and nutrients i place

are destroyed in conventional agriculture:

by tillage, which shces, dices and crushes the organisms,

by use of pesticides which kill far more than just the target OFEaNINT SPOCI, .

by use of high levels of inorganic fertifizers (which are salts, all of them, killing organisms.

through osmatic removal of water), and

4, by compaction which changes oxygen content in the sail, jtng m ; of arg
metabalism from aerobic to anaerobic species. The problem i, these nutrients will sot be
held in & biology-poor soil, resulting in nutrient pollution of surface and ground waters, and

atmosphere.

L

Because of all these losses, conventional chemical systems require | 50 10 200 pounds - of nud-uﬂl.
10 be “added back™ 1o the soil each cropping cycle. In sustainable systems, where the biology &
managed properly, and holds only the i through harvest mast be replaced.
Based on nitrogen (N) content in plant material, for example, only 15 grams of N per ton of plast
material is removed. Therefore, in an orchard where perhaps 4 tons of fruit per acre s removed per

acre, only 4 times IS.urﬁngnmsorN]macmis to :
some conventional orchardists putting 10600 pounds of fertilizer per scre on their cechards each year?

Lo o 1 Supsls
The “worst case scenario” with respect to harvest of! 15 produ silage, where
200 tons of plant material may be removed per acre. Al these high rates, 200 times 15, or 3,000 grams.
anllI:gofN!uﬂ:ldnudwhesldudb-ckpsm.
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COMPOST QUALITY IS CRITICAL
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i matter to niake compost tea, and do not expect any of the bencfits
apost o oceur if POM s used.

maximm diversity of many types of bacteria, fungi, protozoa, and
through the cotnpost is adeguate to pull the organisms from the suriaces

o the organisms, the microbes in the compost will be extracted into the tea
compost will have a more diverse microbial population, resulting in greater

nost fea become even mare critical, 45 sources of the indigenous beneficials

IPOST TEA ORGANISMS

{* or beneficial organisms — including bacteria, fingi, protozou and nematodes — are
compost and therefore will be present in compost tea. Species diversity may be as high
28 many as half a million species ina gram of compost of tea. DNA methods for

fungi, protozoa and nematodes will be the way to determine the
ds sound p g for ing diversity. Plate count methods
= ing diversity, Currently, a combination of selective media, enzymes and

g serve In determine whether 20 specific beneficial species are present or not. In this
determine whether your tea includes the beneficial organisms that you need. 1M they are

womld know to add them back to your compost or compost tea. More advances are

%

84 have on the crder of 4 billion bacteria per ml (10" 10 10" bacteria per ml), most of
ficial 1o plant growth. Highly serobic teas can contain even greater numbers, on the
”‘wﬂﬂ Beneficial bacteria compete with disease organisms for (ood, for
5 sites on plant surfaces.

taf or root surfisces by the tea organisms is what is importan, these numbers mean
fram & bucker method might be needed to achieve the same results as from one
units that make good compont tea.

old them strongly on leaf, root or soil surfaces. This is why nutrients held in
“'ﬂwﬂﬂkﬂ from soil or leaf surfaces. Given this fact, it is thus

h energy 1o to physically pull these orgar from compost particles
Wuﬁ;mmm&m was conducted 1o determine the

the Tiquid that would remove by not destroy organiams. If too much foree is
hm impact on the surfaces of the brewer. This type of testing must
machinex, 10 make certain the physical blending performed does not macerate
the rganiams, but is enough to pull the organisms from the compost

the orgamisms misst be able to pass through the mesh of the compost
tea [ conditions drop below serobic levels, many of the beneficial
ind some will be killed or put into dormant condition. If there are no
will becnme docmant in the tes, snd not increase in numbers in the
1ea are acvobic, with good levels of foods 1o grow beneficial

Figure 4. Fungi (strands), bacteria (tiny dots and rafty

Sapalesot of dows), ciliate cyxs (lurge circles) in a

How to Measure Bacteria and Fungi

Direct Met ss¢55 buth active and iotal bacteri] and fungal biomass in amy
n I d and counted and there is no question thay what is being counted is
nt o know what food resource is needad o grow the

s grow at, what humidity is required by the differem

Ple. 2 plate count assessment cannot enumerate both
ving and dry-loving hacterial species, species
cthods can assess lotal and active biomass of

! using direct methods. Thene is no “guess” required with respect 10

1 several hours of arrival in the lab so if a different dilution is
used. The actual of the bacteria and fungi in the sample are
ut bacterial and fin buomass occurs with this method.

Plate Methods a

25t for identifying SPECIFIC species, using selective growth media. Whes

3 for performing direct count methods were not particularly relishie, perhaps 20 1
te counts were used to estimate total or active bacterial or fungal numbers in soil.

ne particular type of medium can grow all the different bactenia or fungi that occur in
nial ple, including compost or compost tea. Consider that the microorgansms in

f compast, grow at many, many different temp use many diffe foods, and 3
whole rmnge of moistures and humidity’s. These variations are not mimicked in nsy way by the growth
conditions used in a laboratory. In order to understand true diversity in any ssmple, plate methods
would have to use several thousand kinds of food resources, incubated st cach tempenture, exch
moisture, each humidity and each oxygen concentration of intersst.

L.
30 years
However,
any envi

soil. or tea,

In plate counts, ten-told difut are typically prepared and the g has 10 “guess™ which
dilutions to plate on the medium chosen. Plates are then incubated af ooe temperature, ane molstare,
one humidity, one set of limited carbon, nitrogen, P. K. Fe, Ca. ctc. concentration. The plate that hes a
“eountable”™ number of colonies, between 30 and 300 per plate, is counied at | snd 2 wesls, but how
many of the total bacteria present were missed” How can you possibly know which ones were acuve
the conditions of your soil? Microbiology texts discuss problems with plate count methods (i.e., Syivia
et al., 1999), Plate counts always underestimate the number of actual bacteria present, but what isnot
known is by how much numbers are under-estimated - 2-fold, 10-fold, 1000-fold or more”

Plate count methods are therefore NOT usefial for assessing species diversaty, or specics nchmess,




consumtng the food

surface and thus are most effective at
o L et Hacteria occupy most of the

their bioenass (ghven the CN ratio of bacteria, they cannot n?memlazse
N i their bioniass — the exception is nitrifying or ammonifying
scceptors or donators, but these are unusual and very special processes
 in soil). Bacteria sl decompase plant-toxic materials and plant
sy 10 use substrates), and build soil aggregate structure, The smallest
\are built by beneficial bacteria. Without these bacteria, the bricks 1o
‘occur and firther development of soil structure will not happen. Water-
be improved and soil will remain compacted, if the organisms are not
thoning in soil, of in compost. Bacteria build the bricks that allow passageways for
n ifito, and carbon dioxide oat of, the soil.

al 1o Rave bacteria in high enough numbers, and with as great a diversity of species as
pme portion of these bacteria can finction within existing environmental conditions
warious culfivars or races of disease-causing organisms. Most of the bacteria added in the
the right ones at the moment 3ou add the tea, =0 they go to sleep in the =i, and wait for
that will aflow thetn to waike up, suppress their campetitors, retain nuirients,
dues, and baild soil aggregate structure. But of the tens of thousands of species of
i tex, several hundred will match the growth conditions present st this mament, and
s, retain nutrients, decomposs residires and build soil aggregates, What are the names of
pierial We don't know. We can't grow them on ANY' culture medium; plate count methods
ed in ansess these organisms,

now th es of each of these b inf species it order to have them work for us?

fionce develops wanys o inexpensively identify them, just get the critters in tea w

rying about thefr names. Let plants select the organismy needed, The plant feeds those

it prevent dissases around its roots, leaves, stems, etc. The plant foeds bacteria and fung:,

toaos and nematodes will have something 1o eat, and result in nutrients being made availal
b roquire. The plant feeds bacteria and fungi so they will build soil structure, keeping

ng smoathly, == well m making the witer-holding pores in soil

will dearn 10 stop killing beneficial organisms with twic chemicals and let
the work manire designed them n do,

_ 12 10 mierograms of sctive fungal biomass per ml, and 5- 20 pg totad fungal biomass
: tea. Decent compast, which shouild contain 150 1o 200 Jig of total fungal

eantaing botk simple extractable carhon sources (sugars, proteins, amino acids,

- well 4 more complex fimgal foods (complex aminc-sugnrs, complex proteins,

; Tm.pﬁmﬂkmh!, and humic acidy}. Simple carbon

OXtRC mafe camples, molecsiles, but fingi require complex molecules ns

ving 1o extract comy Complex molecules are
0 QIOW ot {11 the tea. Fungi also have 10 be extracted from the
‘Atrustures thit flngi form must be broken, and the fingal strands

. hi hﬁ*’-hm%mﬁwlodhﬁntegru!cumainund

i #! Gonipote extremely well with disease-cauring organisms. The foods
mwnm;“ ahm_ﬂ Pmmwtmndd. on:inlt‘ﬂ.
: sing organ rapidly. Fungi and bacteria often
mw._agw-bmhlmm:nmdu:emnml
hy 1 either bacterial. ﬂnﬂi,bfﬂm?l-dminlwwﬂl

Far e

f

most trees do NOT do well with nitrate. Nitrate/nitrite tends o select for disense conditions along the

roots. Thus ammonium, requiring pH levels lower than 7, and supparted by the metabolites produced
by fungi, is & better choice for trees .

Fungi tend 10 occupy only 5 - 20% of the leaf surfaces, but lppwwhemyim}«w for competition
with disease-catising organisms, One reason why applying a single bacterial species to control blossom
rot doesn’t work is because the environmental conditions may not favor the growth o survival of that
single species. Or fungal interactions may be more important under those specific conditions
Beneficial fungi may be needed to consume the exudates that plant leaf surfaces, stems, hlossoms, ete.,
produce, so there s no food to allow the dis ing isms to germinate and/or grow on the
leaf surface. Infection sites on the leaves may need to be occupied by beneficial fungi so that disease-

causing organisms cannot mfect the plant.

mgi have sdditional finctions beyond protecting plant surfaces from non-beneficial organism
competing for nutrients, space and occupying infection sites. These additional functions

nts (N, P, §, Ca, Fe, etc) in fungal biomass (the C:N ratio of fungi means that
ve mineralizing N, they have to be immobilizing N in their biomass),
witrients in fungal biomass - fungi are the major holders of Ca, ot least in soils

position of plant-toxic materials and plant Jues (i Iy more mmym

isible aggregates that are seen in soil are built by fimgi by

& aggregate formation would not occur as often, and
wonld not oceur. Soil would remain compacted, becamse

ays between aggregates that allow oxygen to diffuse into the
it of the soil.

ling capacity by building strocture in soil.

i in high enough biomass and with as great diversity of beneficial species
so that at least some species of beneficial fumgi will be
nvironmental conditions. It is the fungal biomass that 15 most rapidiy

! biomass is typically lacking in any field that has been plowed
| fungi are critical components to return to the soil.

ed set of fingal species to grow and perform their finctions, Which set of
What are their names? We don't know. Typically, we can't grow them on ANY

culture meditm; there is no plate count method that can enumerate them. We can detect their presence
using DNA analysis and molecular approaches, but we then cannot match their finction to their DNA

sequence.

Do we have to know the names of each of these fimgal species in arder to get them to work for us?
Until methods are availahle to identify them and give them names, that isn't possib&. Sa, just et the
full diversity of fungi back and let the exudates plants produce select for desired species. f Don't ka
beneficial fungi with toxic chemicals, especinlly fimgicides, or too high levels of inorganic fertilizers,




daark Brovwn) with clamp connections griwing in Brown amorphous
i the picture are bactaria. Magnification is 250 times actil,

¢ are amportani for protozosn extraction:
1. Breaking apart Aggregates s prolozoa cio be extracted from these previously profected

"3 Supplying encrizy 1o pull the protozoa off surfaces, but not kill them
3. Min brewing time durmg which protazoa are subject to changes in pressure thal
 resilts in cytolysis, or breakage, of individuals.

Ibacteria, releasing nutrients that stimulate the growth of bacterin, fungi, and plani
al. So, when scientists say “bacteria minerlize N in soil”, what s REALLY

pa miineraiize N as they consume bacteria

me, protosoa will incresse in number in the tea, but when brewing tinies are short, the
: 1 oeour. For example, 8 24-hour brew time is not encugh lime tor an n
finly the profozoa exiracted directly from the compost will be present in the tea. F
tea this means use of good compost is eritical in ordet 1o extract the proto
osl, since growth will not be possible during the extraction time, Teas that are brev
 protasoi grow in the tea, For exsimple, in & three days Lea brew cycle, protozon could
d 03 10 6 times increase in numbers.

nd wmochne do nov wktul.e_cedul:cd oxygen conditinns well, 1 the ten becumes anseroblc
mo{wutun? will be killed, Thus Mugellutes and amoebae are good indicators
rw«—!ﬂ_dt wre low, bie condi ot mixing pressures are

n oiher hanid, folerate unssrobio conditions, and ndeed, apparently prefer to feed an
pheria, High cillste nombers in ten, or soil, ar compost are indicutive that anacrobic
mﬂ: during the production eycle, although cond iy not be anaerobic ul
m canditions gould have occurred in the PAST, und no longer be a

MM‘W not have & decerit set of protozon, which therefore cannot be
needs 1o cool 1 ot least 125° F (50° C) before most protozoa will start
i pile should cool al Teast | week, without turning. afler falling below

0 4 grow andd reach minimum oummbers (20,000 per gram dry

the compost pile.

Nematodes

Like protozoa, nearly all the nematodes in the compost will be extracted in good tea making machines
because enough energy is applied 1o the compost to pull these organisms out of the compost. Dripping
water through compost is not adequate for extraction, b . Good by i

to seversl hundred beneficial nematodes per gram, which can be extracted into the ten. All these
nematodes should be beneficial; only poor compost would contain root-feeding nematodes.

Nematodes play a number of different roles in soil, and it is imporant to recognize that while one
group of nematodes is detrimental to plant growth, most nematodes in soil are beneficial for plant
growth. There are four major functional groups of nematodes in soil:

+ Plant-feeders are the “bad guys™, and consume root material, reducing plant growth and

yield,

+  Pacterial-feeders consume bacteria, releasing N, P, 5. ete which are then available for plant
uptake,

+  Fungal-feeders consume fungi, relessing N, P, §, etc which are svailable for plant uptake,
and

»  Predatory nematodes consume other todes and keep the populaty ibers of the bad
guys, and the good juys, under control. Too many bacterial-feeders could reduce bacterial

s below the level needed to suppress disease, retain nutrients, decompose

populatio

residues, or build soil aggregates. Thus predutors are important controls on the foodwed

system

ough temperatures for long enough (131F or S5C for three full days
cessedd completely by earthworms | surface contact, Of passage

ve system) will not contain root-feeding nematodes. Care is needed 10

¢ in order 1o have 3 good set of beneficial nemutodes in the compost,

tion contumination is also required

post-produ

scial nematodes da not start to grow in & compost pile until afier temperature drops back 1o less
approximately 115° F (45° C). Both predatory and most fungal-feeding nematodes are killed if
Thus, the pile has t© mature, uormed, af heait two 10 three weeks AFTER
(45 C) in onder for there 1o even be a bope that it will contain

the pile is tumed too often
temperature has dropped below [15* F
adequate nematode numbers,

Myecorrhizal fungi :
These fungi do not grow in tea solubions, although spores and hyphae will be extracied into the solution

from the compost. The heating process during composting often kills the spores, 50 ahhough present,
they will not be viable. It is usually of some benefit to add an inoculum of mycorrhizal spores to the
be used for soil drench or root appl The food

1l spores to germinate afier a few days. but if the germinated spores

final tea solution when the tea 1s to
48 hours of germination, they will e, Therefore, spores should be
he crop, not at the beginning of s tea hrew.

present in tea may cause my comhiz
do not find active roots within 24 to
added to the tea just before application 1o €

Species Composition of
Species diversity in tea is dependent on diversity i

compast, the tea will not give the benefits that woul
compost has between 15,000 to 25,000 species of hacteris pes gram (based on DNA sequence more
different than the sequence difference between human beings and chimpanaees, for examplel, but the
DNA analysis required to establish the set of species in highly diverse compost versus the number of
species in not-highly diverse compost —oF compaost tea - awaits flsrther work.

In o study using plate methods, performed by the Soil Microbial Biomass Service {SMBS), every
morphological type and every species that occurred in compost was found @ the compost tes. Same of
ihe bacterial species extracted will grow in ihee tea solution, provided the correct fiood rescarces villl:‘
selbed of present. It is unlikely, though, that all the food resources forall bocterial species -~
present in even the best comy st tea solution. Therefk _Ma-mwhﬂw“ ;
food resources in the tea are selected for beneficial species, and not pathogens.

Diverse sets of bacterial species will control pathogen growth. Most pathogens cannot compete weil
with beneficial spectes, Thereft imizing b 'ﬂwqﬂmmﬂ

b
B




and biomass were found in much smaller quantities in
efficiency for fling] wis not greal using tea-making methods. In

ot grow well in tea bocause they were shattered and killed by mixing

and nematode species find in the compost were found in the tea (SMBS

¢ of fecal contamination. Oves the last century, total coliforms, fecal
£ coill, and E. colf O1 5T have been used to indicate human health problems with water
#&'ﬂlﬂlﬂl} of no concern. (you have them on your hands, skin
| recently opened, in the roots of plants, ete), of same concern, of significant
can kill people?
foand in & wide rangs of habitats, and are not of concern, except to sa that 3 feeal
3ht b medd. ‘Wash your hands and your food to remove this bacterial lnad

in snimal digestive sysiems (birds, snakes, mbbits, humans, cows, etc), and are
digestion, Feeal coliforms occur wherever people are present, or where an
example, benches and door handles can be good reservoirs, since people touch

wush your hands before you eat. These bacteria are secaondary invi

stressed by something elve will succumb to fecal coliforms. Typ
anoemal set of coliforms in soil into your food, there is little risk from .
i focal colifirms are preset in food, or & food preparation sres, it means some
stion s sccurring, and should be tracked down and removed.

s indicates, however, fhat a problem exists. £ cofi doesn’t survive all that well or
non-feeal conditions. That's why it is 2 good indicator of a problem. 1f fecal

v thett it v possible that the true human pathogens such as Shigella, Salmonecils,

eae ave il gurviving. M E. coli can survive, then 50 100 might the true human pathogens

A0 what was just written. If £ coli can be detected, then the true bad guys MIGHT

: colf presence is an indicator that the possibility exists, and that sooner o luter
. So, when fecal £ colf shows up on the selective medium, it is time to start
‘eontamination is coming from. What is going wrong? Why are cleanliness

eare of the problem?

£, eoll testing when you buy compost to pat an your vegetables or food crops, If
of g blle aterial anytime 120 days before you are going to eat thase
fig them, there's & possibility that E. coli could still be present, especially if
o pyssem docs ot have adequate aerobic organisms to out-compele the eoliforms,
__ﬂ‘ﬂplﬁmuﬂlw problem, buoth on your hands and on the surface of the

. -hmmmmluy 1o vecur, hecanse if the

: n, the bacteria have 4 chance to grow while they are on the
much more stringent sot of rles for those proceases. A lest
buck.yard. This then meany we need 1o make sure that
stich a4 Ciaedeness teach this information and keep up with

o vventigation shisuld then occur, o determine where
during the camposting process? Ten to 14 days at 131 degree

I¥ material rolls off the pile, and doent heat properly,
ean ocour, expecially if the set of organisms in the

i

compost was not fully active and functioning,

3. Where is the contamination coming from? Quite ofien composting operations forget that
machinery that contacts fresh manure will carry the disease organisms into the finished material, if
the machinery isn't cleaned before it is used with finlshed product. There should be a separate
truck or loader used at the beginning of the process with the raw materials and a different loader or
trck for the finished product, or re-contamination will occur.

The problem needs to be found, fixed and then the piles re-tested for indicator organisms. When

buying compost from & commercial source, you should ask for their E. coli data. 1o document that they
are af least manitoring the pathogen problem. You should probably also ask for 8 report on the active
bacteria und active fungi, because that’s part of the protection system as well

Only one sub-species of £. cofi are truly human pathogens. The people in danger from this

nre those wil mature or stressed immune systems. [F E colf O157 is on or in their food, death can
fecal material from people or animals sick with this pathogen contains this pathogen,
imals with sub-lethal iliness that can spread the pathogen if care s not taken in the
ng of the compost, Thus, compost used to make compost tes should be processed comectly
no contamination of the tea is occurring. While most E oolf contaminstion
proper tea seration, high loads of E. coli will not be removed. Thus, making sure
coniaminated is a must.

is some confusion about the habitat that allows E. colf to grow.
E. coli, or any other human pathogen. Each pathogen hasa
which it does best. Those conditions mast be met in onder for the
enough numbers to cause a problem if ingested by a person.

select for human pathogen growth in general, and then in particalas? All

n oxygen is limiting. Just consider the habitat in which E. coli,
erally grow — inside warm bodies, where oxygen is limiting and there ane

, of the right kind. How limiting? In general, below 5.5 to 6 mg oxygen per
But some don't grow until oxygen reaches even lower levels, 4.5 mg, ormaybe 52 mg.

sanism, £, coli, makes enzymes that are more capable of taking nutrients away from
vgen limiting. 1f £ cofi can grab food away from other organisms,
he other bacteria can't g both because of limited oxygen and hecause they can’t get food.
Competition is limited and E. col flourishes.

Perhaps not adding any of the sugars that £ coli can use could be one spproach, but then the wowth of
the competing organisms would be limited in acrobic conditions Not adding sugar s ﬂve m
choice. Maintain agrobic conditions, allow lots of serobie organisms to grow. [n serobic conditions,
enzymes work better than those of the human pathogens or d of ial pathogen growth.

Compost and compost tes need to have BOTH serobic eonditions AND high diversity of active
nrg.::ium» in nldclp::) be & habitat that does not allow disease organisms 1o grow. If the growth of other
organisms is suppressed, then £ coli can grow serobically, This is why in lab cultures, when we test
for £ coli, the mediom contains foods selective for just £ eolfi. The me-dmm often mm
which kill competing bacteria and fungi. The temperature best for E. coli growth is also m:'ﬁmd in
Iah culture conditions. A stain is used 1o select against other organisms, as well 33 to detect the pH
change that occurs when E. coli grows.  But these lsb conditions are 2 far cry from the real woeld. In
healthy soil, compost or compost tea, there are many other onganises, which tn aerobic conditions,
grab food away from E. coll, take up the space £ colf needs to grow, and consume £ coll.

Table 1. Can Brewing Tea Remove £ coli? Composted manure high in E coll but also high in
benedicial bacteria andnfunai was used as the compost 10 brew a tea. The seration and MT
the beneficial bacteria and the beneficial fungi out-comp d E coli. Thepn h*m s
consumed E. coli (along with other bacteria) fo drop £ coll mumby 10 less than what is allowed
irmigation water, £. colf was sssessed using Coli-Blve medium, a standard EPA approved method.

Results are the mean of three samples.




i j Active Fungal Total & coli
- Hiomass Hiomass Fungal {# CFU)
i g (ngh Biomass
|! L = (m
I ! RERLLY 035 0.56 44,000
-
3 0.29 (.44 1]
Highly High Really high
iab i bers of
because such it's hard to E. ¢oll,
low levels in find fungi annerobic
the anacrobic | where there conditions
MEnure are 5o few,
e 1B 22 133 5.8 27
iE] 535 038 245 =0
Bacterinl Activity within | Good totals Below
biomass much | desired range; only irmigation
reduced nerobic possible if water levels
3 aerobic f

standlard deviation of the sample values, o measure of variation in the results, T};.e

 be less than 10% of the mean.

b ficial or

nal ME coli will not survive, much less grow. Ir'u:s

reduction‘in £ coli and other human pathogens can be ex

% with lots of competitors and consumers present. That fact should be used
production,

ki

ing and check

e

£

B3

ing and

when trying to determine if conpost or tea should be checked:
! _ﬁ_ hﬂll %ﬂ;ﬁ w“lle:e 1o E coll in the tea, no matter how much
v £ coli numbers in the compost, and if ad

aeration is

yming the

umably, if these conditions
pected. £ coli does not long

CUARANTEE that £ coli hus been killed? No. Clearly there are fecal E. coli

"m point-of-view, concentration was brought to below the risk level
n nd'.l‘md: vegitables for market need 1o understar

nd these internctions,
g the compost is nocessary.

. E. cali

y &*WMM much food was added in the tea and the tea drops
ones, thm E coli MAY be detected, depending on the

< :“:ﬁﬂ hl.lhs‘mm-:.hi"l may take more than 24 hours of aeration

e | properly, the biofilm will form a habitat for £ coli to out

d until the

AL E ol il et

hine is cleaned

properly.

with “Coli-blue™ MPN medium, standard

5 gl KIS brewers, No matter how much mol
#‘“ﬁl S thitea, molasses wos used

ting material, mnd were not present in the tea brewer, then there

her sugat of any kind was added. This cloarly
P sugar is uied, then E. coli will grow in

If the compost used was actually putrefying organic matier, which is a habitat for the growth of human
pathogens, and molasses was used in the compost tea, then it cantiot be surprising that E. coli would be
detected in the compost tea. But when the Lea brew was well-aerated, and conditions were not cotmeet
for E. coll growth, no or very low levels of E. coli were detected in the COmpost lea.

Fungal Pathogens,

Normally, aerobic conditions in the compost tea maker, the fact that humic acids and comples food
resources select ngainst fungal pathogens, and competition from beneficial organisms prevent the
growth of disease-causing organisms, particularly fungi, in well-made compost tea.

Aseant or eggs of helminth worms can be present in compost, but they are rarely small enough to
escape the compost bag. Mesh sizes of greater than 30 mesh retains these eggs. They do not survive or
grow in water, so if they are extracted into the tea, they do not increase in number. Properly made
compast should prevent these from being a concemn. I the compost was treated properly to kill E coli,
then these parasites should be killed as well. Weed seed will not be extracted into compost tea either.

However, if the compost was not properly composted, and if the tea lncks proper asmation, then fungal
pathogens can be present and grow in the compost tea. Pathogens may find a perfect home in fell or
fabric bags, if they are not washed and cleaned properly from brew 1o brew. Tea machine makers
should test their equipment for these problems and wam customers of these possible situations, In the
best of all worlds, the tea machine maker would change the compost bag so their customers would not
have to even consider this problem

Worm compost

Worm compast contains worm castings plus material that did not pass through the worm digestive
system, but contacted the outside of the worms. Typically the organisms inside worms add plant
growth hormones, enzymes and diversity that are not in as high concentration in thermal compost. 1f
the worms have been mis-treated, these beneficial materials will be lacking from the worm compost.
Iherefore, worms have to be considered to be very small livestock, and must be managed correctly to
obitain maximum benefit

Maintaining Aerobic Conditions in Teas
How can aerobic conditions be maintained in compost tea, to assure that the beneficial aspects of

compost tea will remain intact and not be lost to anserobic conditions developing?

The following are some ways you can assess anaerobic conditions:

I.  Aerate compost tea sufficiently. Thisi ion should be d d by the
manufacturer.

2. Measure oxygen, or use o tea maker where the amount of compost, food resource and growth
of the organisms at different temp and air p (elevation) have been studied and
the information on how to alter the food resources or acration rate is given with the tes brewer.

3, Use your nose to detect bad smells, But production of these gases may not reach u_lewl your
nose can detect unless you accumulate the smells. Fill half a clean plastic bottle with tea, ml.
and incubate overnight at ambient temperature. Open the botle {carefully!) and smell. Ifit
smells bad, you aren't aerating enough. [T the tea smells ok, then there is most likely enough
aeration and not too much food in the tea recipe.

If the tea smells bad, then it probably is bad. Put this tes on something that will not be harmed by the
toxins potentially present, for example, an area of woeds, an area with Iuwnm plant M bare soil
{hat needs organic matter, Let the area recover before growing any plant in the area. Tﬁswk
requires 120 days if the soil is quite poor and does not have ll!‘ldeqﬂ:.:r‘w 1f the food web

in good shape, recovery (E. coll or other pathogens no longer can occur within 3 days.




COMPOST TEA

at, herbicide and fertilizer tested harms or outright kills some
s it soiil, even when applied at rates recommended by their
effiects are in the scientific literature (e.g., see Ingham, 1985),

L active ingredients used in pesticides have been lested for their
% an oversight that should perhaps be dealt with by a comprehensive

slied. improve the life in the soil and on plant surfaces, With time
compast tea of & quality designed to improve the set of organi

. seed-surface and soil microorganisms, and will select against
Thiis use of compost tea is indicated when the set of organisms in
optimal levels for the plant life desired.

= addd o huge diversity of bacteria, fungi, protozoa, and nematodes. Typically,
de, beneficial organisms are present in the compost, not diseases ar pests,

& 1 ‘T entical

fuction and for the biological comy of compost relative to the

e given on the SF1 website {(www.soilfoodwel.com). The beneficial

‘benefit of a healthy compost tea.

organisms must be extracted and survive in ten. Soluble foods must be
 the beneficiul arganisms can grow. 1f all these things occur, then the
for foliar or root applications can include the following:
ﬂlqll.lmm because the specific infection sites on the plant surface
by beneficial organisms;

huve no food and cannot grow because the exudates produced by the
beneficial species peesent on the plant tissues before the disease- causing

e pay ceupied by beneficial organisms. The pests and
h_ﬂh and disease cannor oeeur:
needed (o allow them to resist infection more rapidly because
% leaf surface gas lons, causing 10 open sooner

ciul microorganisms fo grow, protecting plant surfaces:
af wurfiuce and become avallable to the plant with time, improving

Oxygen reaches the root system, proventing toxins from being

m;w:l::rby up lomSTi in two years in some cases;
3 nutrienty J 5
e Jnadig plant can uccess;
h_mq;
and fertifizers ure i
WW wm? used, and beneficial

d uﬂl increase the number ;I'indi\'iduds and the species diversity of

s 1o feed them must be extracted from the compost and survive in the wa

Not all of these benefits will be observed i application, perhaps because compost
did not contain the Y organi ?.h:vu'ym:fm‘ mynmhlvebenun:;udﬁm
m:mnimﬂ,urdidmlgmwinlh:touormlyhl\'uhemkﬂleddmhgmmi‘alﬁmﬂwww
during the growth process. Other reasons for lack of the necessary organisms in_the tea may be that
toxic materials were leached from poor compost, or the compost became bic 2nd killed the
aerobes during the brewing cycle, or some other factor was not optimal.

Application of Compost Tea

There are two different, but not mutually exclusive, ways of applyin compost tea: drench,
as a foliar spray. oo Lo .

1} Foliar applications:
a)  Apply beneficial organisms to plant shoveground surfaces, so disease-causing

organisms cannot find infection sites or food resources (i.¢., pro-biotic approach).
b) Provide nuirients as a foliar feed.

2} Soll applications:
a)  Help develop the biological barrier around roots (i.e., pro-biotic approach]),
b) Provide nutrients for roots to improve plant growth,
€} Improve life in the sofl in general, with effects on soil structure, water holding, root
depth,
d)  Improve nutrient cycling, nutrient retention and discase-suppressiveness.

Foliar applications

o dilution, although water is often used as a “camier”. Concentration
tea is critical, 5o careful attention to g that jon i If
& coverage on leaf surfaces may oceur.

—_

n the desired range indicated on the Soil Foodweb report (see following sections an
nismns in tess), then it can used a1 3 galiac (SOL/HA). If organism numbers are greater
used at a lower rate, relative to how much it can be diluted based on
getting adequate coverage on the leafl surfaces,

If disense is visible on leaf or blossoms surfaces, then tea should be sprayed directly, with no dilution,
on the affected ares, without regard to a per ncre amount. Drenching the affected plant tissue and
immediate surroundings, where the foliar disease organism may have spread, should be performed as
rapidly as possible, typically within 24 hours of observing the first evidence of a problem.

Generally on seedlings and small plants, such as tomato seedlings, peppers, basil, etc, five gallons of
tea 1o the acre (50 liters HA) every ane to two weeks through a disease infiection period give excellent
protection of plant surfaces.

For larger plants, mare tea is required because of the greater foliar area to cover. For example, a single
25-foot (8 meter) tall onk tree may require 25 gallons (250 liters) of tea to adequately cover the leaf
surfaces. Generally, apply 5 gallons of tea per ac for cach 6 fect in height of the plants. Thus, an scre
of 25 foot tall trees would require 25 gallons of tea (5 gallons for the 0 to 6 fieet height, another 5 fuoe
the 6 to 12 foot height, another 5 gal for the 12 to 18 foot height, snother § gallons for the 18 24 foot
height, and anather § gallons for the top foot, or 25 gallons per scre). Most people & on ﬂ:eddeo(
100 generous, because as far as we are aware, you do not have to worry about Under-
spplication can lead to problems if the organisms in the tea are inadequate.

The eritical factor with respect to foliar applications is coverage of the Ieaf surface by the organisms in
the tea. One reason age is imy is that beneficial organisms must ﬁflﬂfﬂhw
exudates, leaving no food for the disease-causing isms so these g
or grow, Another reason s that all the infection sites on the leaf need to be occupied by beneficial

iems, 50 no site allowing infection is left unprotected

Without assessment of leaf coverage at some time during the season, there may be serious problems-
P ing adeq gani hmem(mqnunﬂumwg.hhyuw »
coverage), Testing is necessary. If the leaf is covered adequately by ganisms, there can be
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coverage In order to make cortain the tea
these organisms cover the plant surface

' Results section, & minimwm of 60 - T0% coverage of the leal nurface wak
m‘“uﬂ:"u 10 be beneficial fungal biomass m onder to prevent
hing on leal wirfaces.

&, chibrine in water, to0 cokd water either tn the tea brewing or for dilution n

pion when UV iy destroy the organtsms, temperniures ivo hot i the brewing

ah whest spruying. and poor extraction energy are all factors that it be recoyniaad s
woverage of organivis on leaf surfices. Teating s needed

an (he Jeal surface can be removed by min or wind, killed by UV, or pesticude drifi
plia is not supplying sdequate food resources

M‘ 'wama.mw, Ovegan, as part of the USDA
T Kffects on Mildew amid Boirytis awardesd o the Sustainahile Stadies Invtinie, |

tibsical spresider/sticker, vuch 4 yucea, pine sap. or smgly «
Ao hot caise pamitic shock or destroy organisms A o
e with beneficial orga then the plan b healthy and
e compethion for the leal surfise. Mo would you know 1f the organisms o
Sgaaiam avssy performed

alasecs, can
g 2 the len

b aflor fe bs wsed, consider (hen (hat something preveniod sbeg
o Mlled the organivm bofire of afler ihey were apphied. The divense may
. Wy Galled u. folinr eal disesise was I fict stems ron, The sl needds
' St 108 nad the 122 should then be applied to the stem and
: i ﬁWMv i the sprayer killsl the organisms m the ica
< iy Goour o0 semeeptual apprasch! 1 a leak i the
€ 8, Ofgnism e eilled. o if pump v&vmn?r:h 100 high of koo low

pachine s pump let

e fewl R amalyvis sflor the firn (oa spray of each season. v the quality of the tes
e mhmuﬂuhl’mmlycmm:d.m;nn}-'lgm- have
: pphied and plant werfice civerage has been shown 6 be adevuate, and still
bk 5 o Mdbimtion thar requiires ttention because It b Sriusal (e has it been
ol this anial winild request further ion o0 ihis " "
e undersond. Whal allowed diseases 1o be shie 10 “win® in the

T

competition for the leaf surface and bow can we prevent this from occurring again” This situstion
would present a challenge 10 our und ding of why compost tes works, snd figuring out how 1o
overcome this challenge keeps us on the cutting edge.

Soll applications
e sl nesds 10 be inoculated with the right set of arganisma. and the foods for the orgmmimms o
consune, in order W keep beneficial org fi 1 through the vear,

U u per plant basi, typically | lier (0.25 gallons) of 1es (water can be usod a» 3 carnier if required) is

| soediing when planting into the field. The fohage and soil around the
thes application. A ose-time spplication has proven adequate to prevent
il contnined 2 ressonsble food web before tes application.

wod web set of organium., then multiple spplications may be

here methy| bromude was mjected before planting, 20 liters
i1 Two week to | -month merval 1o s soll bealth.

wi-chionnatod water, as long as the full 5 gal of tea

ply et compont round the oot sveems of the plane, so woil drenches of nea
A abwave, f disesse i obnerved, thes 3 tea application is immedistely

indicated

wxlwe, compection snd the amoust of
he ten. and the orpamens = 2, wall
¢ Unganic mafter con OpeR op stcmre
Orgaric mane usually allows
i obtained from s smgle

. vurse rechaces the abality of
nedequate oxvgen o present

w1l move deeper

the soil should be drenched
drip from the bottom of the
he pot and oul the botwe of
+ roce eysem Onoe plants e

Genersliced Approaches for Using Compast Tea !
‘\ }schen do vou amely compost tee? 1t depends on five plant, the soil, the sossonal cycle, md

wacily what it i vou want 1o do. A few examples are given below

st ten neds 10 be conmdered  Property made, sence:
frogon | 16,000 ag X per gram of compost), phosphars

Prrutments

the amount of compost by conndermy The st of
vop  The previos mw_wﬁdlﬂ
A i the Deld) That mesms S0 100 pomnds o N st be repinced
in the soil. Arobic compost has 2 CN of 20.1 and thes 2 vomm up S0 4 \mdwﬂ“ﬁh“
adoquate o replace the N, P, K, etc. remaved in the crop Paying mn:“ oo
i not going ™ tell you what N will hecame av uub.k- from the orpana: st F_Q_M-
addberd in the compost. These count as sowrces of N, if vou m--hmm’:“ - 5
will also contribuse N, PK, eic, bt not usaally snough o da moce than give s --theam

sonywet, determr

Figure 7 \mr*-mnwﬁamqﬂ:wdwllrm)wnﬂ"h
.-.cnwlhrm.ﬂaqmn‘rmmd,wﬂ# Trrsect
::nl:-n’.-n:-; :Iuk uq::'qmcmldheh'btm for the woeds in the comventiceal fickd. The




ot organic filed, dnd oaly 4 ©o 4.5 feet high in the
mh]hwﬂ%le ::l:nwvd tor the conventional
Zealand.

c, with tea

r hrvesd, fust before fall rains or snow oceur. apply enough compost (o iyt
d pangges (1 1o S tons/ac, or 2.5 1o 12 tons/HA), bt o more tan 10 tons Lo the
in ona application will compact and possibly becoms anact

fonlil be atsessed, and any nuirient deficiencies should be dealt wull by addimg
her migronutricnts it the compost of compost e Making sure the compost of tea brin
‘biology is also necesiary.

! tﬂmdmnm mitch more than needed, i in the first ye

methyl hromide spplications, [t may be necessary w apply
-ﬂ:umdh, severe chemical uaige, | to S tones 1 the acre s re

mﬂtﬁdm wre nol availahle, apply compoat tea masl
miatetial, followed by an application of o

i Typleally 15 1020 gal af compast tes per wcre (150 10 2001 HA

quaility unel contiing mare than an sdequate amount of furg)

g Bt if thie compst tes Lacks flingal biomass, then the amount of lea 1
Hungal application. Without ibequate funyg, plant residues muay ot
quitke fingl. pesticide und inorganie fertilizer spplied during the «
A goord rulesofsthumb iu thit the residues should be half-gone
= and moisture have been in reasonable mnges. 11 the plant residues ¢
amonih, tham a secomd application of compost tea as & wnl drench o indicated

eotversion W sustainable growing, o second spplication of compost should
5 20 gabing (150 40 200 L/HA) compot tea an 4 sol! drench

: s shieted fn) the wpring, no guarantees can be given with respect in
e, 10 1 et ko om0 e, witht 100 confiitence that all the

e upply will betually oecur if the firnt growing season, when the
WIRIET, OF NON-EIowing seascn. 1o establish and stan the process of

trealod with u surface spray of campost tea. 1 VAM colonizstion
Wl VAM spores to the tea. VAM colonization should be
ﬂhwhw HVAM spores will be needed.

If potato seed pieces have been treated with fungicide, then the compost tea with ¥ AM spores should
be sprayed or dribbled onto the soil below where the sced mieces will be placed. This aliows the roats
1o become eolonzed with beneficial organisms and VAM as the roots grow out of the sced pisce and
through the compast tea inoculum

Figure &. Applying compost tea with & jet nozule at Jolly Farmer in New Brunswick. Canada.
Almoat any soezle will do for apphyving tea. as long as the porzle opemng size 1 larger than 400
micrometers in dirmeter

mutations  Oegamsms i the s
3 of mutnenis applod & morgamsc
cat of converon W "-Ull‘.'.hﬁ.

v these svsiems thiough the
Liv no bmger he nocessary . Neanent
car i the cnertmal
sstance-to-the chemicals no longer develop. B
calihy fod web, & varition in the foods poing o the

rrually in ihe Tall 0 koo what kimd of compost i needald W replace the

uring the crop &

o and surprives will alwans be part of the growing Fysiem. Mominoning
1 booked diwcasod, fhon aildjuonal app Lycatrars of wa may be
sravs. T the worst cases, fimgionios of mecticides may S
a plague situation. 17 used, just ey tha e enefictal orgasm kave
A 1o be replaced or helped 10 be revuciated L s compost 0f compost ioa W &

« back m the biokgy & well as some foods

Table 2. Data from Jolty Farmer 2003 Compost Tea Potain Trisl, using Russet Burbank cultnat,

Emest Culbe field agent
Pl N Check W ith Compod ks Dufferences
e < R
Total Yield (ewtac) k) ::‘ s
Matket Yield (owtnc) ‘.‘.1‘ ?“.‘ -.$9hm
10 2
Large size (%) - gyt
Sonall size (*s) B B4 90 .



Figure 9. Melons in Australia Shane Gishford, an

SF1 advisor m Brisbane, A: used compodt
s0il and three applications of foliar teh a oy Sl

pplications in the growing season. Weeds, mscct pests

rathogens were significantly reduced. while vi :
pe gn ¥ o yield was increased, wi decreased,
depth improved Gy

‘Broadacre Crops
wheat, tomto, bettuce, etc all are treated the same ax potato:

mmdmtl to 5 tons.ac) or compost tea (20 gallac as soil drench) need 10
:‘WVAHMM in plants needing mycorrhizal colonization (many brassicas are
Maonitor residue decomposition. .

Apply compost or tea {20 gal.ac soil drench) in the spring 1o replace anything missing in the
soil,

L o )

Apply compost tea to the seed o 1o the soil in the planting row, with VAM spores and/or

umic acids if needed, to improve VAM colonization

Applications of foliar compost teas (5 gal/ac for each 6 foot height of canopy)

first true leaf stage, before blossom, and after blossom

3. T any diseases ave scouted, apply the teas ASAP to re-ocoupy the lesf surfaces so the
cannot win. Along ronds, boundaries with neighbors that spray chemicals, mnd where
from toxic areas occurs, extra teas muy be required

8. Moaitor leaf surfaces.

9. Check the tea for the beneficial organisms (SFT assays).

ald occur a

o

As with any system, variation in application times and methods will oc
maker or weather condition, checking leaf surfaces, or checking the s y
present. or checking leaf surfaces 1o determine coverage, checking to determine if the organisms are
groning, or active, can always be done, and give peace-of-mind

Solutions product}, or a
far ahead of the

A new approach in field crop or row crop systems is to put
boen tried st Washington State University. Green
that herbicides or tillage are then needed to bring do T
detnmentyl to building good sail life and maintaining soil structu
&fop species, wse & short canopy (172 inch tall) plant species th
limiting, or when it is shaded by the over-story plant. Direct dril
sysem, and maintein the under-story cover v wl. This reds
wwapormtion from the bare soil surface is more than encugh to make
in the summer. It is & bit of mythology that ground covers alwa; 1
stocy plant. Studies showing ground covers take away water from the .
the funding source. Those studies need to be repeated by researchers v
cosmpusszs

a perennial oo

pure-toch.oom



it fitforent than unnual systoms and turf is unique in many ways. Turl
maing atimaly, golfers, football or soccer players, or by peaple

3 18 & never-ending issue with grass systema of any kind. The food web
e g ;

and not b 1o comp

§y amounts (over 100 pownidsac) of inorganic fertilizers will kil
will be the Hkely resull. Instend of toxic chemicals, iry the

i acte of finely sieved worm castings or worm compost in the fall (the
i b abie 10 shift between the blades of the grass to lie on the soil

150 - 200 L/HA) foliar compost fea application.
fen {SOL/HA) each week until frost oceurs, and then hold off on any
il

, apply 110 2 tons finely sieved worm compost/castings to highly

# {the greens), and where needed in to fairways, tees and putting surfaces

it tea through the summer uniil diseases are gone, or poorly covered or
5 are grown in.

¢ thut should rapidly end as wef health improves, apply & good compost

£ 1 with the biology in the tea) immediately and then fill the seration hole
10 30% medium sieve compost high in woody or fungal foods, and 70% 10 85% sand

in the lea and compost matenial if the roots of the grasses are not mycorrhizal

if colondzation is present but inndequate.

Club in sowthern England used the typical Soil Fowdweb appr
i For detaily contict Mike Harrington, Laversioke Park. £ng
e FROM THIS TO THIS IN ONE YEAR

mmwﬂwhwhvd in Lhe tree, vine or berry bush row in
£ wprays in the area that needs t be fully fungal dominated. The under-story

need o ?N weed mats (o prevent weeds from growing in the
the wme kinds of mycorrhizal fungl as the over=story tree requires,
rnot girdie the trees without the predatory birds seeing thiem, and
ﬂ_la_', sumuner perind, but otherwise maintain a good laver on
ot During the sumsmer, the grass in the inter-row arcas should be
Aared uder the rees. This allows composting 10 all

dbe able to let grass clippings blown on top of the plants shifi

10 toms per acre under the rows and again, the cor

. npost
s 16 eeach the soil wrface. Apply compost tea at 15 gal per
cover all leaf litter surface. This prevents diseases from

being able to grow on the leaf material and overwinter, Leaf litter should be 50% reduced in weight
within one month. I the leaf residues are not 50% gone within one month following leaf fall, apply tea
again lo speed the decomposition process. Leaf litter shiould reduce by well over 0% the amount of
disease that oceurs in a conventional orchard,

In the spring, if needed, apply another 1 to S tons of compost followed by a soil compost
Then, 2 weeks before bud break, apply foliar compost mi“; iblish ﬂlg‘ ’&ﬁ'd‘ s on :Ir-
the leaf surfnces. For as long as no foliar disease is found, only apply tes in a foliar fashion once a
month. Avoid applying foliur teas when pollination is at its peak. 1f & disease outbreak ocours, it may
be necessary to apply the tea each day until the disease is out-competed.

Landscape Trees

In these systems, the challenge is to maintain the soil biology appropriate for the plant desired, even
though a bacterial-dominated plant is within inches of a plant requiring fungal-dominance. This spatial
heterogeneity is maintained by use of bacterial and fungal foods applied correctly to the oot system
and drip line of each plant. Management of the proper biology is maintuined in this fashion.

Trees may need to have root trenches dug several feet deep, fungal-dominated compost added to the
trench and then filled in with the soil, after applying a strongly fungal-dominated compost tea. While
1o guaraniees can be made about effectiveness, in many cases effects of root rots, wilts, blights and
other fungal diseases have been reversed by application of compost tea. The proper biology will
compete with, and possibly prevent the disease from establishing on roots of trees. Work by & number
f Soil Foodweb Adyisors has shown that the use of tea has suppressed disease, and possibly prevented
disease. However, a great deal more work is nesded before we can say for certain that compost tea can
consistently and with complete assurance work to remove disease from perennial root systems.

Greenhouse

Apply serobic woody compost at about 30 to 50% in potting mix to replace peat moss and/or coconut
fiber. Drench flats with compost tea to make certain the beneficial organisms are established. For
vegetables to be planted in the field, place seeds rolled in compost tea and VAM spores in 100% good
compost, or dilute the compost by half or three-quarters, Teas should be spplied as soon as first true
leaf stage is reached. All watering events should include some compost tea to mainiain healthy root
systems and maximize rooting depth. Drench the soil with compost tea just before sales,

Hydroponics should have | gal of compost tea added per each S0 gals of water. Beds or “soil-less™
potting mixes should be drenched with compast tea to establish the beneficial m_'gmisrrs that \vi:ll +
protect plants. Rools systems in aeroponics should be misted with compost tea instead of Hoaglund's
solution. In water systems, again, 1 gal of compost tea should be added to 50 gal of water to prevent
disease. In the case of water lettuce, for example, the entire plant should be dipped into compost tea
made without humic acid (the humic acids can cause spotting of the leaf surfaces). Aquatic bulhs
should be immersed in compost tea for 10 to 15 minutes before planting in order to mbluhlbc
beneficial organisms around the bulb and on the roots, Compast tea should be added periodically to the
water

Nurseries h

Potting soils should contain 30 to 50% aerobic compost, s a replacement for peat moss Of coconut
fiber. Beds should be made with 30% to 100% aerobic compost and :hm:lwd with 15 gal per acre
(150L/HA) as-fungal-as-possible compost tea i fiately before planting. Bare root plants should be
dipped in compost tea with VAM spores (see spore package for density of spores) and Mpllﬁdnﬂ:o
the beds. Foliar surfaces should be treated with f:medwbems g[:ln per :l::] e;:lmlhim a:uﬁn wem

if di I Soil should ting wi

if disease requires. iml 'j'TfhﬁJ:.'.‘" l;epcrf e planti bt pscAndressicard

to be decomp 1 al
breaks.

ds and Lagoons
mmiun is I.hcgnmst important factor in maintaining pond or lagoon health. Plants can qum“'b:wln -
seration, but if a layer of algae begins to grow, or if food resources (like [lunm}m into 1 .s:ll
lagoon increase organism growth beyond the rate at which oxygen diffusion (;wnnfm(
oxvgen to the pond, the pond will go anserobic. Stink begins. Either reduce ) mh;
sugars, and dead plant material) o increase rate of aeration. ‘Algal blooms may be adding oxygen

3




St 3 the lower tayors of algae die, snd the dead bodies are decomposed,
Beyemd the level where the photosynthesizing algae can offict the

of the lower levels of the water in the pond must occur. Thus, any serator nesds
Bottam of the pond, not just stirring the surface waters, Addition of the

that were lowt whest the water went anserobic is a mist. Thus, compost tea needs
water, it | gallon per dere foot of water. Just an inoculum is needed; the foods are

. Recovery can berapid. As long s the pond or lagoon does not
that sing! lication of compost tea should be ad, to tablish the

th ta asing compost Lea. in canjunction with compaost and soil shoulil be apparent by
adiditional factors to be considered in making certain compost tea is disease-free
the best benefit.

Factors Affecting Compost Tea Quality

Compost tea can be inconsistent from batch to butch, bt this variabality is aceually redatively casy 1o
cantral. When maki 2. 125t the tea periodically 1o make sure the set of aTganisms in the tea is
maintamed and no unexpected problems ocour to harm extraction and rowth of the orgunisms.

ngredients can be added 1o compost 123 1o enhance the growth of specific
micronutrients for plants. This manusl gives s basis for choosing some of

cipey later in (his maml ), bot 3 great deal more work is needed to

nditions bt not in others. 11 is important to

be encouraged. or selected by different foods.

ernture anid imeracnions with salubie compost muterial,

Added Materials. Mar
e it

A large probiem in making highty benseficial
ortion of the oxyeen such that amerhic

duced m the tea. Property

buy an axygen probe in onder 1o

)t BOM disanived axvesn —

3

Dhssolved Gesss (mg'L)

* o mg'L oxypen

410 i mg'l oxygen |

< 4 mg'l oxygen

Muxmam concentration of |
oxygen 21 sea level, freesmng |
is 16 mp'l., decresses a8

pardless of TemperiiuTe MCTERSES OF mr
eicvalion, Prossure oF mm
et Fi_“ :l_! e

» waler ot the in

ace between ar and water. By bubbling air into water that
dting m more diffusion of oxvgen 1

e surface anid the more cificient the transfer of oxvgen inio the water
t se the size of individual biubbles improve the oxygen content of water mare rapidly
than aerators with larger size openings to produce bubbles. OFf course, if the bubble sze i extremely
emall, then airflow may be restricted because it ks harder to push air through a small opening,
Aguarium bubblers typically produce rather large size bublvies and are not very efficient mymaf
water, but they are very inexpensive and can run all the fime. Depth of the water =5 ImEportant 100, Sace
in arder to produce 3 bubble, the air pressure must be grester than, water pressure, and water pressure
increases with increasing depth, Thus an sir pump adequate for a 5-gallon machine may not be
adequate for a S00-gallon machine, depending on the water depth.

It bacteria and fungi are not growing, tea solutions will remain well oxygenated. Bactera cu-n:::t
majornity of the oxygen during serobic metabolism. I the oxygen s replenished o 4 rate greater

what 1§ consumed by the bacteria, the tea will remain asrobic. C a_m-wl-_\-. when anygen is copsumed
at a rate greater than the mte st which it is replenished, the toa will become anaerode.




1 short brew eyele, the growth of bacteria and fungi can be so
bic lovels extremely mpidly, within an hour or fess of adding
Therefore, air needs to be provided at a relatively high
serobic, beneficial organisms.
or suggar §% added to the solition. The offensive odor produced
smell, sour milk or vomit smells) is an indication of anacrobic
e tea is allowed to continoe “fermenting,” microorganism growth slows as
Oxygen will begin 10 diffuse into the tes more rapidly than it is consumed
y. and serobic organisms will begin to grow using the organic acids
n. The tea will become aerobic again.

concentrations around normal atmospheric levels (18 10 22% wtal

8 it per liter; see Tuble 3) in order Lo perform the functions of life

jenera of bacteria are Preudomonas, Bacillus, and Aerobacior. As oxygen

‘dropping below 5 ppm, strictly aerohic arganisms will become dormant, and

allows the growth of facultative anaerobes (which switch from aerobic

i oxyen levels fill below 15 1o 16% O, or 5 to 6 ppm oxygen)

are facultative anserobes are E. coli, Kicbsiella, and Acinetobactor) True
plernte O above 7 to 8%, or 410 5 ppm oxygen while smct anaerobes

rations (less than 2% oxygen) to grow.

4 in th Ives, but their balic products can be extremely
1 will an many beneficial mi ani A bic bolites produced are
s {vitleric acid, butyric acid, phenoly, see Brinton, 1997) that arc very detri
and beneficial bacterin, fung), protozoa and nemaiodes. Anacrobie produc

ficsootipanisms, bet unially the death of & few dhease-causing
positive enough

offset the reduction in plant growth

100, the ten can become over-charged with oxygen, which can be detrimental 1

However, there i o compost tes maker on the market that over-cha

d 10udd hydrogen peroxide, or ozone 1o the water would it be fikely tha
an amount of oxygen.

anl sirict anaerobes are everywhere. They live i soil, on plant surfisces

mn woll a8 some disesse-causing specios, These microrganiems are
e withits nature can occur, This, sterilization of tea i not the
microorganisms would be Jost if the tea were sterile The woal i 1o
and maintain acrobic conditiony, so that the benefits from a widely
reatized.

N
ww tea foilmrl A typical pattern (Fig. 1), The organisms firs
3 L *h r hw the soluble nutrients are ripped off the compaost
I temperatire ocour as weil, nithough it may 1ake &
ocour, cilled lag time, before growth commences agaim. The
mateh the temperature of the aoil, or leaf surfaces, depending on (he

and activity increased rapidly, both foods and
A 'l oxygen were deploted. At
Hﬂ_&qﬂmﬁd&ﬂwmmﬂﬁ:mmuﬁur
! e test hrewer, the organisms uxed up oxygen at a rate faster
the water. As i result, oxygen levels in the water dropped. The
p _mmhmmmmmm-mpm

up oxygen faster than it can be replaced, and oy gen
 the organisms stabilzs, their sctivity resches .

on and in paverent and clothing. Facultative anserobes include surms species

T'he entical pan of the curve is the relationship between organism growth causing oxygen 1o dip inio
anacrabic ranges, and aeration mte. In these teas (Fig 11), filumentous fungi, profozos and beneficisl
wles were lost as oxygen was depleted and fell below 6 micrograms oxygen per mi (or 6 mg
nper L) These teas could nol suppress foliar dissase on the plants they were applied 10, becaise
the beneficial fungal were Tost .

Compost Tea Oxygen Levels

brews using the same recipe with | gal
¢ mvocuted with addion 10 cold water which

s are all extracted from the compost.

wt are off the compost, the Joager the

n, the grester the amount of solubie
organiems extracied. More soluble

that will potentially be made available for p

w how long & machine takes 1o make tea with adequate organism mumbers. @ i

The castest way 1o kn

15 o measure them

mie the extracted mirents dilize them m their b and keep
the leaf surfsces. [f e t=a 1 well mixed and well sersted

Org

w growing in tea cor
from wasl igh soil or off

the nutr i
a Production Methods), all these processes will be maimiied

{see Compost Te

If oayigen supply i not sdeguate, bacteria and fung) growing n the ten cam wse oxygen faster thas

' @ tea, and then anacrobic orgamsms grow in the tex with the production of

in the tea. Any corner of less than 120 degrees angle tends 1o bhea

place where bio-films form rapidly, a well-kniown phenomenon in the world of bofoulmg. Despite aay
amount of mixing in the container, the “dead-air™ effect of a comer results m o replenishment of well-
oxyyenated water, s that oxygen is rapidly depleted a mucrobes grow Thus sormers cam resall m the
pm.i'uu.--m of rank-smelling matermls, and have quite négative impach au plamt growth of these
annerohic decomposition products are not used by acrobug onganism growth befRure the tes = placed on

or around the plant

onygen diffuses into
potentially phytotoxic materals

ITe shorter the brew time. the less likely it s that anacrobic Dio-filmms can develop. Thus there is 2
balance between exaraction of nutrients and growth of organiams, giving an optimal time for tea




ifl change and application will have to be put
in will use up all their food and go to sleep, or if
bl -l-_-up' of the iners and begin to
; there needs to be a balance between the time

from the compost and the time they will begin to colonize the
layers.

extraction unique to the design of the machine. For example,
Brewer ¢an produce the optimal number of organisms within 20

ires (colder temperatures require longer brew times), The
2000) requires 3 days, and some trough methods of production,
2103 weelks.

4 fea brews may have such low numbers of organisms in a tea that bio-
4 never becomes anacrobic, no matter if the liquid is never stirred or |
ea does not contain many organisins, the tea cannot have the benefits that |
‘Quality. Al of the soluble compounds in compost can be extracted info the les
that only beneficial food sources be present in the material being extracted, 1
etly can (his be assured. Whether using thermal, or static compost,
d AT LEAST 131 1o 135° F (57° C) continuously for 3 entire days

surface of the pile is not at 135° F (57° C), so the outside material must . '
ure maintained). The material cannot have been annerobic for any
compouns may be present, and nutrients will volatilize if the compost
compost [ camp isused, the 1al does not have to reach
adequately processed by the wormss. Passage through the earthworm d il

pathogens and most plant pathogens, although more work needs to be
# fully scientific manner. Adequate time in the worm bin must be
all materials by the worms to occur.

8 that can be detected in the compost will be extracted into the rea. This
il of all species will be extracted however, Many individuals will be left in
can be re-added to the compost pile. If pathogenic or pest microorganisms
they too will be extracted into the tea. Therefore, GOOD COMPOST,
significant numbers of active diseas isms, is jal

e, disehse-cousing microorganisms will be killed, out-competed, inkibited or
organizms in the compost, or in the tea. A huge range of beneficial food
companting process (sce Comell's Handbook on On-Farm Composting,
amd the Soil Foodweb Web Site for more information on making good

good? Dam are REQUIRED. Ask your campost supplier o
batch you are buying, Ask them to show you the data on
carbon dioxide jon) during i

510 160° F (68° 10 71° C) and the oxygen level should
reaches thiess high ranges, oxygen is being consumed

smell sour, like vinegar, or sour milk, or vomit, rotten eggs (hydrogen sulfide) or urine {ammonial, Not
only will the material have lost nitrogen and sulfur (and why would you pay good money for something

lacking fertility?), but it also contains phytotoxic materials that can kill your plant if they encounter any o
plant surface, 13
Iny order to ize populations of beneficial organisms, it is imp that an sdequate range of food -
resources be extracted from compost into the tea. This can only oceur if organism numbers are

dequate in the compost, It is the organisms that make humic and fulvic acids. Minerals will be

extracted from the compost as well, making it critical that the salt level not be too high, and that no
toxic chemicals, or at least no high concentrations of toxins, be present.

Extraction and Mixing. Mixing needs 1o be not too much and not too fittle. Too rapid mixing will
physically destroy beneficial microorganisms in the tea. Think about yourself impacting the wall of the
conlainer going 320 km (200 miles) an hour. If the speed of the impact would kill you, it will kill the
organisms in the tea. Too slow mixing means & lack of organisms pulled from the compost, allows bio-
film development to be rapid, and the surface of everything will develop an anaerobic slime with
resulting phytotoxic materials present in the liguid.

There are twa things to understand about mixing.

1. Enough energy has to be imparted to the compost to physically remove the bacteria and
fungi from the surface of the compost. Bacteria can glue themselves onto the surface ofany
particle in post, and it takes sigmfi energy to remove bacteria from these surfaces.
Fungi wrap around particles and the hyphae have to be broken enough 1o let the strands be
pulled out of the compost, but not broken so much that they are shredded into tiny pieces.
Thus, most extraction methods that involve blades, whirring mixing bars, or blender action
can break up the hyphae, or the bacterial cells, too much and result in poor fungal and/or
bacterial biomass in the tea.

Uniformity of the end product, the tea, is necessary. Good mixing — enough bt not too
much - produces both effects. Most of the commercially available machines were
developed around the principles of enough aeration and enough mixing (o get organisms
into the tea, but not shred them to death

If brown calor comes from the compost, then fungal extraction is probably good. Add fungal food
resources and surfaces that will allow fungi to grow in liquids. So, BEFORE piacing any dark-colored
materials in to the tea water at the beginning of the cycle, add the compost into the tea maker, in
whatever container you have, and make certain the compost tes-maker is mixing the water well encugh
to pull the humic acids (brown color) from the compost. No brown color out of the compast in the
halder should instantly indicate that adequate extraction is not occurring. Additional mixing of the
compost in the container will be necessary.

Foam. The presence of foam on the surface of tea is considered a positive sign, but just means there are
free proteins, amino acids or carbohydrates present. This can occur as the result u!'lddl_ﬁ!s fish
hydrolysate, certain organic acids or carbohyd . If worm compost was used. e v foam
suggests a few earthworms were in the compost and their dead bodies are providing 'lhumlm of
protein/carbohydrate. Excess protein or amino acids should not occur iflm:ae:u are growing well,
although dead worms may inue to rrle.nser,_ i oo materials throug| ;ﬂh‘;nuehv;u

Foam can be suppressed by using organic surfactants, as yucca or vegefable

canola oill). Dm:'x use commercial de-foamers— every single one we have tested kills the organisms in
the tea.

Maintaining Compost Activity. If a large amount of compast is bought to make tea during the rest of "
the year, Isengwarc x:: the organisms in the compost go fo sleep, hemdumwd don't extract r
from the compost easily the older compost gets. Maint P ;o activity by adding .
compost tea to the compost. Even then, we have seen a compost get 5o “matire” that you can't wake
them up to grow at all in a 24 hour brewing cycle.

Compost for foliar compost tea applications should to be SLIGHTLY IMMATURE! That means, &
Iinle%‘ifloftmpuamislgood thing —about 5° - 10° above ambient is the desired range.




filtration material. The opening size in the compost container of
memﬂwﬁlﬂo‘f, icull ; .'allll
Mesh 15 8 measurement of the number of holes in an inch surface area,
r, the larges the size of the holes. For example, an 80-mesh screen has
70 micrometers (8 micrometer is a millionth of a meter). A 20-mesh screen

(X

s, the more likely only soluble components will be extracted. If the
particulate matter in the tea may clog sprayers and frrigation systems.

ihs cam be usexd, a8 Jong a5 they are inert to microbial decompasition. For example.

v also be used. Fresh burlap should be used with caution, though, as it is soaked in
ssterialé which can be extracted into the tea and kill the organisms

e of the organistms desited in the tea. The largest beneficial nematodes are around 150
(10r* moters) in length, but only 3010 50 micrometers in dinmeter. Thus, a mesh

s of this size to pass, but restricts passage of larger materials, is desirable. The

d not he smaller than this size since then a number of the beneficial organisms would

n the final product.

~ Miicrobes bn tea. A wide diversity of bacteria, fung, protozaa and nematodes need to hr_ present in the
Ty uhmwmemf&um\imdﬂuﬂiim of the organisms in tea), The greater the
) Mwm the greater the likelihood that disease-causing organisms will
:,w'mhmmmwinﬂemi].

Nitrient retention will be higher, because ull the food resources will be used and the nutrients re

" and not leached from the Jeaf, stem, root or soil. Plant-available nutrients will be oy
| Beneficial--the-plant rate. and soil aggregation will improve, slong with water-holding capacity
vl reskdown of toxic materials and decomposition rates.

:_- fhen the diversity of microorganisms in the compost is low, the health of plant sur
- §m awd one particular set of metabolic provducts can nccumulate to the detrim ]
ether microorganisms, Thus good compost is critical 1o the production of good ten (vee V

5 Radale baoks'on composting. the Soil Foodweb website, www_soilfoodweb.com for inf

i the sct of organism in good compost and how 1o tell if they are present)

E - ‘Ratio of Compost to Water. The dilution of soluble materials and microorgsnisms extrac
ant. Toc little compost will result in too ditute a tea with ton few nutri
compaost means not everything is i that could be extracted. If the “spent”
inio an active compost pile, then “wastage” isn't 5 worry. But it may be possible ©
‘Everiond some fea makers with 100 much compost, such that water cannot flow through the compost
iextractin efficiency will be low. Because the optimal ratio of compost to water tends to be
wanisble. experiment with the amount of compost put in your compost tea brewing machine 1o fi
st rasio. I your machine calls for 7 pounds or kilos of compost, try 6 or maybe 8 pounds or kilos
 secif the smount makes a difference.

I
~ Wemperature. Temperature, humidity, evaparation and other abiotic conditions influence the growth
‘microarganisms, For example., figh temperatures volatilize nutrients. Evaporation concentrites
. while low slow mi i

e s NEAnpETRO 4 B growth, Obviously, these conditions can have a
= ou\}-ewhty ofthe lea, Again, experiment a bit 10 find the optimal temperatures

. ﬂwﬁr:t inside & ww:huue or shed. In hot weather, cover or shade tea-making
P fon of walt. ;

through a pump, the growth of microarganisms elevates the water
well mixed, temperatures will not exceed 100° - 1100 F (3R" - 43°
Bine exceeds 100° F (38" C), something is wrong with the pump, or too
in fhie pipes or tubes, suggesting that the machine should be cleaned to

‘ekustic aylon, silk and fine-weave cotton work well, but window screening, wire mesh,

remove restriction of the passagewnys in the machine,

Machines mixed using seration, where the tea does not
tempersture of the nmbient air and rarely have an i

g0 through the pump, are cooled by the
d temy In these machi
Use 3 tunk heater to rise temperature and increass microbial reproduction.

it i wine to

Water Source. Water high in salts, heavy metals, nitrate, chlorine, sulfur, tannic acod, carbonntes., or
contaminated with pathogens (human, animal or plant disease-causing microorganisma) should not be
used. Where present, removal of contaminants becomes a priotity before using the water. Both chlarine
and sulfur can be removed by acration, Carbonates can be removed by precipitating them with
additives, and then de-gassing those ndditives. Contact your water freatment department or send a
water sample to a testing lab for analysis. Or, try some of these simple sssessments: Drink & gl of
bottled water (make sure it is less than 1 ppm (pg'ml) nitrate. Drink & glass of your own water.

*  Birter? May be high in nitrate

*  Roten egg taste or smell? High sulfur

. mell? High chlorine. Keep aerating. or remove chiorine with reverse osmosis or s
T.

-

» the water? High in carbonates. Use some acid to remove the carbonste and

myceles (actmobactenia) present, Find a better source of water:

-




well as fotal bacteria, active and total fungi, protozoa and
 thiat will begin 1o move the soil in the direction of improving the

s and provide the benefits disoussed previously (page 7). Tn order

\té concentrations of organisms must be applied to the plant

e anpliceti
s to begin to grow,
‘ot infection sites. There is fittle evidence that antibiotic or toxic-

jahle lists the minimum levels of each organism group required in compost (per grar
o in the tea (per m. of tea before spraying).

mMpost or compost tea.

Total
Fungi
gl F A C

Protozoa (#) | Beneficis
Nematodes

applied per acre (SOL/HA) for leaf coverage, and 15 gallons per

o, it meay be necessary to displace the disease through the mechanisms of

\ i 1 inajor, or even i . mechanism, Therefore use of the term “bio-
= i NOT appropriate for the mech by which compost ar compost tea
‘most fmpartant, impacts on disease.

m

(7)

45-30 | 150-300 2-10 150 -200 | 10,000 | 10,000 | 20t0 | 50

50

150 300 2-10 2-20 1,000 | 1,000 | 2010 2
50 |

arone millionth of a gram. A gram ix about one teaspoon

he hacterial present, including the sleeping, . inncrive and
tions of the community, Gives & relative idea of whether adequate bacterial

of fungi performing their functions right now.

. -‘gﬂﬂw of bacteria performing measurable aerobic metabolism

1 in order to be able to prevent diseases under all conditions.
pi eyele nutrionts from bacterin lnto plant available forms. Flagellates and
‘Cillintes prefer to feed on anaerobic bacteria and thus indicate that the

w growing. Higher than the desired range of cilinte
someswhers in the material. If flagellates and amoebae numbers are
rﬂ* minimal nutrient cycling will oceur,

bacterial-foeding. fungul-feeding and predatory nematodes.

s mutrients from the prey group into plant available forms.

i, the more likely nutrient cycling will pccur in all conditions,

* cilintes, numbers should nol exceed greater than 100
il indicute limited oxygen conditions (anaerobic) in the tea.
achieve the desired

il biomnss present, including active, inactive and dormant, Gives an idea

o-lem, even if compost, mixing, smendments used, etc. are the same.
', Milm_mm 16% for bacterial and fungi biomass,

will still be within desired ranges AFTER dilution is
desired rnge, the amount of tea sprayed will have
coverage.

desired ranges are 60 1o 70% for bacterial coverage, and 2 10 5% fungal coverage, for & total of ol lesst
T0% coverage. '

Comparison of & Not-Suppressive Tea with » Suppressive Tea

How do you know compost tea is doing the job? Well, which job are you interested in? ifitis

protection of a plant from disease, then to document protection, you need to have plants that you know

;{ehemgamtktdbyth:dim"c,mdmnmﬂmmmmwhwmhﬂﬂh
1Rease.

Do this experiment yourself, and demonstrate whether your 1ea is domg the job.

Protocol:

1. Plants were from a nursery where the greenhouse was infested with blight. All plants were
infested, and the greenhouse was being fumigated to get rid of the problem. Plants from the
greenhouse were donated 1o SFI1, P biy all plants ining at the nursery bed 10 the
disease

2. Two compost teas were made. The suppressive tea was made in an EPM 100 gallon tea maker.

The not-suppressive tea was made in a home-modified version of & commercially available tes

machine. The EPM machine used 10 pounds of compost (mixed 50-50 thermal and worm

compost), while the modified machine used 5 pounds of compost in & fabric bag. The recipe used
wis the same in both machines: molasses and kelp, serated water, at ambient temperature {shout

65 F air temperature at the start; water temperatures slightly lower).

The teas were brewed for 24 hours, and applied to the tomato plants using & hand-held spritzer.

All leaves were well-covered with the straight tea.

Tea samples were removed for SFI methods and for plate count analysis (dilution series was

begun), The process of clesn-up tock about an hour.

6. Leaf samples were remaved from the plants (lesves were dry), stuined and examined using SF1
methods.

7. Tea was assessed using SF1 methods (1:10 and 1:100 dilitions used). and plates wene spresd for
plite count assessment (1:10, 1:100, 1:1000, 1:10,000 and 1:1,000,000 dilutions spread plated as
needed) .

Lny e

Resulis: The following table shows the results from this study. 1t is clear which tea was able to protect
the plant and which tea was not sble to protect the plant. based on the fact that all plants died n the
non-suppressive tea trial, and all the plants lived in the suppressive tea trinl. ‘There were five plants in
each treatment, and several hundred plants in the control (the plants in the greenhouse succumbimg 10
disease when the tomato plants were given to SF1 for this trial).

The plate count data are shown as they would be reported from a standard plate count lsb, Thesc are
the Colony Farming Units, or Most Probable Number of individual hacterial cells that can grow on
these specifie medin, under the specific incubation conditions in the lab. The problem with
Pseudomonas counts is that you cannot tell whether these are discase-causing i‘mdmm_qn::hw
beneficial species. The not-suppressive tea had higher counts of bacteria that can yw_mltw 'sB
medium, but does that mean more or less suppressive species? You canmot tell from this sesay.

The Cellulase-producing bacteria and fimgi were higher in Ihe gwusiw ten, but not by a significant
amount. In the BBC “Species Richness Diversity” Index. this difference in CFU would not result in 3
different index reading. So, is it significant? There is no way to tell.

The number of spore-forming bacterin and fungi wmhl;hﬂin the not-suppressive e, re
\hese beneficial species, or were these the d:sfm‘-mm; species? Just m.mh*
and would perhaps get a higher “index value” from a BBC Lab wmmmmﬂ
beneficial. A highee number of discase organisms is not & beneficial thing.

meaningless test. M

facultative anaerobes, That means, ¥

So, what does it mean lhnmmsmwoubuhplnu“{
which arc the disease-causing swi L hers? _m aer

plants die when the ratio

~an
P



“Wlﬁﬂnﬂo could be usefil, The aerobic/annerobic ratio has
means.

ﬁwﬂ.hw Comparison of results from plate assessments and
ot able 10 suppress djscase, compared to when lea was able to

Tea Lacking Suppressiveness Tea Capable of Suppressing N
Disease

16 (0.5) X 10" 1L6(0.7) X 10°
5.0(1.4) X 10° 1.2{0.2) X 10°
35(12) 210(43)

7.9 (0.4) X 10° 0.3 (0.1) X 10°

ss per ml of tea)

8.0(2.6)
251 (1.0) 2 )
0.00 (None detected) 1,76 (1.00) =
0,35 (0.13) 111 (233)
27(3.0) |
None detected | S.1(06)

All plants died within a few days | All plants lived and produced
1 _ tomate
hm::!' dard Devintions of three readings taken for all the lab method 5. These
¢ Tation levels in the taken.

the direct m;:mmpi: methods which tea will be able to performi the job. Adequate

£ deitl with blight, Without adequate fungi and bacterin covering the leal
will be 5o disease suppression. Both the assessment of the tea itself, and the leaf surface
ik sprmyed out were predictive of whether the tea was going to be able to deal with the
whww the leaf surfaces. It is easiest al this time 1o use the direct assessment of
Once we have the squipment to nssess the leaf surface IN THE FIELD, this will
yuseful messure, most likely.

lingl adequately suppeess disease’ There is probably some specificity of fungal species which
‘st occupying the spaces on leaf surfaces, or using up the foods that the disease fungi need
thowe fungi were present in this 1ea? No, we don’t. That we had adequate fungi and
re cle -__M_‘b the nexi ten mude, will sdequate species diversity, the right species of
be present? Most !lk’ly they will, But until we have methods thar can measure
amhn 1o m milulf;?cm i compost, and in tea, wnd let the
!.“HM the right fungi and bacteria to take

Brewing Methods and Machines

E

ach kind of compost tea machine extructs, serates and mixes tea differently than other machines. Yet,

when the machines do a good job, the results can be quite similar. As long as the factors involved in

o
m

waking good tea are paid aitention o, extraction, survival and growth of the organisms will be
X imized

Evaluation Criteria

herefore, each machine needs to be evalumed based on the following factors:

Aerobic? Ability to maintain serobic conditions (sbove 6 mg oxygen per L), This level s based
on effects on plants and leaf material. Buming, browning, lack of foliar pathogen control, lack of
nutrient calor improvement all indicate anaerobic toxins produced. Quite offen this is also related
to compaction of the compost in the container, and 100 many nutrients added as amendments.
Extraction of organisms from the compost? Did the machine extract the ALL the different

i Some machines do not extract the fungi, protozos and nematodes. Only by
ining datn about these other organisms can their presence be determined.
xtraction of saluble nutrients from the compost? Did the machine extract soluble nutrients
from the compost? Or are the nutrients only from added materials? Then why make compost tes?

s of organisn

4. Compost compaction? 1f mixing and asration are not adequate, the compast will compact, most

likely go nnaerobic if there are organisms growing in the tea The tea will lose the beneficial
because these beneficials require serobic conditions in order to survive. Teas cango
se oxygen is used up by bacteria and fungi growing the tea and in the compest.

Especially if the compost does not have serated water moving through it, the compost will go
anaerobic and anserobic products from snacrobic bacterial growth will disperse into the tex. killing
beneficial aerobie organisms

5. Amendments? Were adequate amounts of food added to grow beneficial organisms? Or 100
; 1o grow rapidly, snd outsirip the capacity of the seratinig

much food. causing the bacteria and fung
unit to keep up with their oxygen demand? Or fiod supply 100 low, resulting in extracted
org 5, but no growing organisms? The machine manufacturer should test their machine, and

tell their clients the correct nutrient concentrations (o balunce the growth of the organisns with the
aerntion rate. Please be aware that higher tempersiures mean less nutrient amendments can be
added because the organism grow faster. In addition, water that that is higher in Lemperature can
hold less oxygen. As elevation increases, less oxygen is present in the stmosphere, and .Hl_)al
rapid growth can be allowed before the water goes anserohic  Please sce the UUSGS website for
table of these values

6. Ease of Cleaning? Cleaning ls serions business. In all production systems, & boobpﬂl film d'_
microorganisms, ealled a biofilm and sometimes much thicker than a film (up o an inch or more i
ihickness in some systems), develops on surfaces. With time, the deepest layer of the film becomes
anaerobic, resulting in production of strong organic acids that can kill organisms m _d-ﬂn. kill
plant tissue if applied to them, and can etch the tea-maker’s surfaces. If the surface is mu'.ll. the
metul will be solubilized and end up in the tea solution For this reason, a metal coatainer & not
recommended. |f brew time is short, and the unit is cleaned to remove the biofilm between hwtt.
thiere will be little problem. Wood or plastic containers are preferable because they can be easily

cleaned.

"leani 5 J i " off. tea may contain pathogens and
Cleaning the tea maker is SERIOUS Irhmﬁlms aren’t deu_md ) : s
other toxic materials that can harm plants. A bio-film disesn't necessanily mean things are terrible, but

they always occur when a problem has been seen.

Early Methods of Compost Tea Production.

Bucket Method. Bucket methods date back to early Roman. Greek and Egyptian nrm(mh‘ 1933,
Cato's De Agricultum, Varro's Renim Rusticarum hbn Tres). Many versions .W" e
bucket™ are still used today, Typically, the compost u_uﬂm free in the n_nurllh:h means -
non-soluble chunks have to be strained out of the tea if you want to put it through a delivery system)
suspended ina sack or bag, along with ather non-soluble ingredients.




: -Whlﬂﬂ_mmlnﬁo-ﬁumydthﬁuu.m
‘an inch of the top for stirring to occur. Stir periodically
¥ adding & small gmount of air. Brew times need fo be

gani 4 from the compost. A few organi

innot trually that great, because there isn't much food for
[the hacteria won't grow rapidly enough (0 use up oxygen mare
c ater. Molasses or sugar can be added, bt in tea that is not acrated,
hecome anaerobic, | post can be a problem, | , and
Afier brewing, the solution is strained and applied to the crop (see
These are typically the producti hods from which we hear
g our plants™, b poor comy bic conditions develop or toxie

ased on work by Pat Battle at Highland Inn, Ashville, NC, and
Kizchen Gardner, Oct/Nov 2000). A more modern version of “campost in
g i .'d hask 4 i T

small g can be

y homeowners gar

18 not useful at a commercial level however.

{1510 20 L) bucket, tape (waterproof tape, please!) air stones or

type pump. Fill the bucket half-full with water und bubble air through
20 tminutes before adding the compost. Add compost to fill bucket (o nearly the top
hubbling (DO NOT compact the compaost ar extraction will be poar and the tea
Add malasses or anather food source for bacteria or fumgi, as desired, but
s 10 be kept minimal, or growth of bacteria and fungi will wse oxygen in the
pump can replace it- The aerator provides a continuous flow of air and
1o provide mixing. Still, in most cases, an occasional brisk stir helps the
the organisms from the surface of the organic matier

dayy, minimuin. Longer is ok. Then tum the scrator off and let the brew settle for o

st of the salids are on the bottom of the bucket. The soluble portion of the tea can be
Jeaving the insoluble solids 1o be returned (0 the compost pile. If the tea is used
‘il may be necessary 10 strain the tes through cheesecloth, or a fine mesh tea
ing the sprayer nozzies.

ﬁ_&_mmhMma wire tray over & lurge tank of water, for

e froagh < this the niime of the method. Water is pumped from the tank, sprayed

snd allowed to drip through (he compost, like water through coffee grounds, into the

i e from 5 to 500-gallons (20 to 2000 L), The brewing period generally

a8 in severs] m becatise not enoigh energy is applied to the compost to
Wﬁw fhe compost. Because the water is sprayed onto the compost,

ol the organisms in the water droplets i the unit Is outside. Evaporation can be a
sentrating salts in the tes. As the water drops fly through the nir before impacting

dnto e dropy, but typically not enough 1o maintain enough oxygen in the

ic nckli, or some olher food resource for the bacteria or fingi is ailled

. m-‘ diffision into the water. Nutrients are of course extracted

t benefit to plant growth can be significan.

surfaces, especially in the comers of the tank anid can result in

brew cycle while the few bacteria that are extracted grow rapidly in
s tonid- b containers. However, diversity of bacteria and fung) i
hewe teas. But these teas s not likely still snsesobic when spplied on plant
one o fomg congh

1 f replicated trials with the Bubbler and the Trough methods. The
_Mm and quite nften, plants were not protected from
lart mutrient retention, or nutrient cycling, or build soil struciure or

Table 6. Enm]tl_rhon of Microhial Numbers Using Bucket Bubblers and Trough Brewing

Meihod

materials (1% molusses. 1% kelp), brew fime 2 indicated.
Production || Brew Temperature | Active | Total | Active | Total oy “wematodes
Method | Time | above ambient | Bacteria| Bacteris | Fungl | Fangs | G2 Beiow | 4

in tea produced by different methods. Same quality compost, dtarting.

F.AC
—_—

None None

Bubbler 3 days 1-2F doiced|  1PE g 1| 10pg | 100,250 1B

Trovgh | 3wecks | Notmoreme | JNo0f | gy | Nova | Nemel o020 | 58
1:;:::1 NA NA 10~ 150 | 1503000 1-40 | 2-20 | 006, jo0n, - 10
e B BE BE BE 50 B,F.P

Protizoa = F stands for flagellate mumbers, A for amoebae numbers, C for ciliate mmbers
Nematades = B siunds for bacterial-feeder numbers, F for fungai-feeders, R for moe-feeders,
and P for predatory nematodes (beneficials).

Microb-Brewer Results, 1998 (o 2000,
n example of an unforeseen probien
1999 test

smpare the result from the Microb-Brower year 2000 test

b year 2000 test, this machine had significant bio-fitm

1 in the pipes, resulting in pooter arganism numbers in the t=a because of anaerobic conditions
als produced by those snacrobic organisms. The Microb-Brewer 1999 e,
the pipes, was clearly outstanding. For this reason, the pipes that

1 of the Microb-Brewer were replaced with chear plastic mbing. 5o wsers <
ing. The solution 15 easy- Lse 2 long-handled brush 1o clesn the bio-film oot
ANY tes-makimg machine. not just the Microbrewers. n &

without any bio-fil

used to occur on th

o run. Cleanin,

Nematodes
ppm) | F__A € i) |
1899 1524 | 2546 3398 45| LIB 3F 1P
2000 _ 21 30% 1p 145 | BB 2F 3P

Desired |
2-10 2.20 |1000 1000 50| 2-WBEP

der mumbers. F for fumgal-feeders. R for rootfeeders, and Pfor
| Prowzoa = F stands for flageiiate numbers, 4 for amoetos

Comparison of Different Commercial Brewers

T'he Sustainable Studies Institute Tea Grant, 2002 1
In the tea grant sponsored by the Sustamable Studies Institute, growers made tea using the machines
they bought, with nutrient starters sold by the companies or prepared by the grower, nsng thewr ows
cholce of composts. Composts chosen for use were widely variable. seTpersiire, Water source, and
cleaning conditions were widely variable, and yet the teas produced were quite similar. OFf coarse,
assessing total and active bacteria and total and active fungi docs not take into sccount species diversy
per se, =0 the level of resolution asscwmed means only one kind of varisten was esewserd Sﬂpdm
machines resilted in good org numbers, regardless of condi while poor tea machines rarely

produced decent organism numbers

{nims by some tea machine makers that because —"nl-ln“ﬁnl ase

ml‘mhmem.ﬁffmlrmmmhwmm-kwﬂmmwwn_uﬂl. comavient

cannot be obtained. Clearly, tea conta hly the same -dn-lh-und-e
et wym-ﬂﬂ-ﬁumbﬁh

levels of activity if décent compost nd recipes. are
fact that their machine cannot make i brews woald unp_ﬂ-hth-npdh

and

Thix is opposite ¢




In the following study, teas were made accord
the teas were made at ST 1 by SF1 techni
water), but in mest Cascs, the teas were
machitie manufscturer, and seat ovemignt T
1o make thewr compodds from S0y
weas mived well before use, the amounts necde
same smount nf molasses
was run for the specified time.

Table B. Tea Quality Assessed by the S51 Tea Grant Study, Gr

soluble kelp per «

Tatal }_!l:::- 3
{pg/ml

(pg/ml

i Were

Ope 1 throe sub-samples of €
available 1o move tea from the tea-t
discharge parmp, this 14 noted Sa
containers filled & thisd to a hali {

Resnlts. Tho most notable finding o
iachine designs, the resulting tea
of bacterial and
waniathon fram tea o tea that
trying to disguise an inferior ma

ngal acti

organizms from tes hrew (o tea |

then there b quite likely something wrong

Growers need 1o recogn w dif 1 % 3
+ 1K 2
nddditives, and differe are | gz o
similet food resvurces aro tu 1 —t e
oeganiam nurmbers above the 3 B =
.34 3 147 7

Some machines rout

machines ih
quite likely = tr

n several inslances we have di

frvwm the cormpost arc i | i — ~
I compa ¢, mak Soils
WALEr mover t o
anid organsms will be lacking . Ll bt | M6 BR
T When water with 1 h ] : 4 + |-
wnaetobic . " i1 s 4 am 4
hand in the ¢ . - 84 T6dd ) 1% 1m
careful - wnme Ly k & 410 [ 5% 1.7
of chunky naterial 10 m " 4 3 22
nom-woody compot " . . 3 g
the compost . . - . the ¢ are
V. Bio-film bu Ulsisally busilt - el -
water low does r €

diffieult o cles o

The mumber of wamy
some sent in three, s §
=, new tmachine ha
The tea grant will be repea

Nate the differeminnion inlo compost tea . A i gy
fungs, pertizzon ast nemat ot Smyinahy acteria g I-im thie tea, Fr b
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MF“ w gy alive Om g daly hais then that 1 me
aslabie forw, per cilute

I nematode, priazos or fungal biomass were jow m the compost, thai oflen
qiﬁhl!hhmkmmmﬂ. however, thal bacteria may incresse by 100 to
W“'m‘m while fungi niay only increase by 5 1o 11) limes
3es DO NOT increase in numbers in a tea cycle. Their life cycles are v than

needs 1o be determined:

o tsms extracied? 1 neither active nor wotal fung) or achive or total hacteria are
there’s u good indication tha exiractim #u the problem. 1y (hie mesh on the basket
container & problem” Neither sctive nor total fungi can be 4 result

Killed by oo much pressurs going through a pump? No organisim
B i the tes kill them? Minimal amounts of wial bacteria and ol uny:

< Bt o active hiomass !
ey lnck food? 1id they lack a surface to grow o * Noactive fungl, minimal bion
total fung).
Did the tea drop (o mitedd oxygen or anerobic conditions? Low active and low 106l fu
st b deen is covered with hacteria thal do ot san with the actvily wam
3. Cliliates look Jike Ldmey foums v oo im rapidly thriug
dote. Organic matter (ot of fixus) in the Jowes |

Application Methods

m be applwed with water = sy of the ey
gation vwsterm of sy kind. back-pack

i Ar umportant point is that the s cansot
i therefore o be property scremed o
: #h! . : e, etc. A good mest s
dewirabl T drop sires should not b mal 1 wgmnreeens Wiow! prver

Hajpe l o6
when needed o oocupy heat

« m the onical eeasare. It showld
s seboceny | the of e will amash
it be present 1o protect The leaf

plant of usdiisted tea
t e Thr |
we woil surfnce. typually 1S

1 wurtaces @ morr taae e B0

rarmm etabhad o Socthold
x " « meaes darting of T
Lgerts 1 lamr full i ternpersiy sones. sad =

Aowess of the pimnt. ond ot drp
o | ow voleme sprayes wath

premily heing reussrched. When e fire o
cuted that wee nended to be made s Sen wned Wi
wth rem v bewehs of osyyes m
e fownd resources., then the wll remae
(ke rapedy, mow fiuely rreaiisyg o= the ik

Afor A hours, serodne sotrvilty il

sn Tea Be Tlebd?™ Th

)

1 well aermted W

s have owed oy

he | 4 in oept serated, then holding fme can e incressed, up W theee fo five deya,
h f sctive and total organis Y &l Bn eveT-mETERssng TR Az the e of theee
davs. 8 ten-fold reducnon , mumbers, and a 0% redoction is asEvy accurred (work performed for
ARDE, 335}, This is accepiable for a soil agoplvestion, b ot fer o foher Eppheshon. Acrve
s 2re necessary for folar profection

g3l fonds are adided 10 the tea =i 4% 10 T2 heass, depending on the semter of &IV
' mfmm-r-rnmm-ﬂﬂ-:-mM_
ond of five days totl, however. 3

hern
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11 bacterial amd fan
wova much food was present
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the activity of the ofpaniems can be extended By ihe

exmacted. then
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occurs, #0 fhiese teas would be less likely to benefit
‘More testing remuaing to be performedd hewever on this paint.

fiffo ol a toa, but seration must be continued. Any large

adding food resources will likely out-strip the ability

thing is 1o keep the tea in the maker. and continue
intain activity of the org in the tank.

ot b used 1o determine this kind of information since plate counts allow

als. @ woll & active organisms to grow. In fact, in a recent test, leaves that

i s and leaves that contained a high mmber of active arganisms gave
sumbers. This is because very few of the arganisms that live on leaves grow in

um. During the incubation of the plates, dormant individuals, including spores,

pedia, anil & similar number of spores appeared to be present on each set of

i materials can be added 1o tea to push the organisms into dormancy. DNA
nearly 50% of the species of bacteria or fungi being examined were lost
weas added 1o initiate dormancy in the active organisms. The onganismsin a
{f the te i placed in a sealed container, or the respiration of the organisms will
nd ad pertiaps explode. Thus, teas which are “pui-to-sleep™ arc better for soil
the prganisms have time to wake up before they have to start to fanction, whereas
s sest be immediately active to protect the leaf surface.

Typically, applications for preventative controf of foliar diseases are 5 gallons of

} L) every two weeks, sturting al two weeks before bud break and continuing until all

af crap yield due-to discasc is past. If discase is observed, make 2 tea and spray

nty) the affected drenching the sres. Typically this results in protection of the leaf
organisms &nd the disease is consumed o out-competed. In & few cases, when the

i wais required 1o bring back the condinon of health

ations, the 5 gallons (50 L) can be diluted in however much water ix desired, as
gr acre {50 L/Ha) is applied. Tea must be applied to both top and bottom of leaves.
iete, or sprayed directly into the top Iayer of soil. Recent work by John Buckerfield in
hat soverage with & mulch layer improves arganism survival (most particularly

fiee in wnrm compost) and increases the benefit of single-applications

ng Disease Conditions. To control already existing folinr di g Ity the
el with maximum smounts of 122 every three days until the disease is
pannces that will cure everything. The mechanism for protection has to be
.qp&dwﬁwﬂbﬁwC&USchlhcwnhlem

yard, admittedly not a replicated study, but still of interest, a single

i wan misde to the roses on May |5, 1999, No black spot or mildew was
: %ﬁ“‘dﬂ fact, mone until mid-July, 2000, a full year and three months after

yurd reserves no pesticide or fertil ppli , which may be
lion was effective for more than & year. But mildew was noticed on the

d n w «f um-diluted tea immediately applied slowed the mildew
PiLamt gk id o 1t Three days Jater, 3 second application was made by drenching the
e third a tes, el still, the problem was not controlled, although there was no
ot \ third application of undiluted tea, again, three days later controlled the mildew 10
mmwy wilted lesves could nat be brought back to
appears, by concentratin i

w. I iy dlune' g l::’m[_ gn.mllulmns of

et againgt soil dis narthe P
= il discases reachiing the Too1s, a sample of s0il must be taken
uﬁd Is sppropriate w retum the missing organism(s) to the
A it acr: 3 m“w_ueh,nhamhumilnmple{mma]ysis
 application to the soil (1otal bi gives this infi ion),
ity gives this information). If the organisms are net present, a

chemical residue is indicated, and needs 1o be remedisted. A a tea with organisms that will degrade
commen pesticide residues, with the foods those i m to d residen. If the righ
arganisms are present, but not active, then only the specific foods are needed, such as sugars for i
bacteria, or humic acids for fungi.

Compost Tea Appropriate to the Plant

'U\: requirements of plants for the organisms that most benefit their growth need 10 be recognized.
There are different organisms for different plants, and the plant feeds the organisms needed. The
organisms needed by different plants can be supplied by applying compost and compont tea.

Compost and compost teas need to be defined relative to the specific plant and soil to which they ane
applied. Soil rich in organic matter with a healthy foodweb will be adequate for plant growth. A tea
Jess rich in food resources can be used in this instance. Soil lacking organic matter will need a good set
of beneficial microorganisms and food to feed those organisms in order to get good plant growth.

Compost or compost tea will supply the organisms that do the work the plant needs. The plant will
feed those organisms. The organisms will supply the micro- and macro-nutrients that the plant
requires, in & form that is easy for the plant to take up. Compost tea can also contain nutrients that
plants ean take-up through the folinge

Compost and compost tea will increase the diversity of bacteria and fungi, protozos and beneficial
nematodes, even in soils high in organic matter. Just because 8 soil has lots of organic matter does not
seam the full compl of organisms beneficial to the plant are present. Chemicals that kill the
beneficial bacteria and fungi on the plant’s leaves, stems and blossoms need a compost tea containing
those microorganisms in order to replenish the plant’s defenses Similarly, a low organic matter soil
will require & compost or compost tea with high numbers of beneficial microorganisms, as well as
sugars, soluble kelp, carbohydrate material, humic acids and algal exudates to increase the food

resources for the microorgamisms

Compost tea should contain nutrients to feed the hacteria and fungi, as well 2 micronutrients that the
plant can absarb. Growers of plants, no matter how large or small the area mvolved, should ask:

“What does the plant require in terms of nutrients, bacteria and fungi to protect the plant from
disease-causing microorganisms? Does the plant require nutrients to e retained in the soil around
the plant? What is needed to make those nutrients svailable back to the plant? Which organisms
decompose any toxic or leftover residues that may be present in the soil? How can 1 build soil structurs
so air diffuses into the root zone &nd prevents fungal root rot diseases? How do 1 improve water-
holding in the root soil? How can [ get the roots of my plants growing down 5, to 10, to 15 feet deep

into the soil?"”

The answer to the abave questions always lies with the soil organi Always consider, b that
you :eml to know .»;unwtl:‘ing about your soil. For example, if the soil is high in humic acids and other
recalcitrant materials (those resistant to decomposition or decay, such as woody mul!- bark, straw,
old manure, oak leaves or conifer needles), then the soil is likely to be ﬁmgnl-dnmmﬂsd. regardiess of
sand/silt/clay ratios, In this case, the recipe chosen should enhance bacterial biomass inorderto
balance the fungal-to-bacterial biomass ratio. Conversely, if the arganic matter in dtplnumsm
is not slow to decay (e.g., green residues, green leaves, fresh manure), mhmmﬁuﬂdhm
that selects more for fingal biomass, again, to balance the fungal-to-bacterial biomass ratio.

‘I'he balance of fungi to bacteria must be viewed with respect to the needs of the plant. m
trees require a fungal-dominated soil, while row crops and grass need an equal halance of fungi to

bacterin. Based on the limited testing that has been done, we have determined that tees appliad to

folinge should always be hacterial in nature.

The Right Compost. . . ' : -
It is critical to start with cummorummc_umponm will produce the desired microbial balance.
m:‘m nceds to be more fungal, campast high in fungal biomass should be chosen, Generally, compost
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bod resources using, for
to ize the

ned at the same ratio per volume of water as in the following
linear. The same amount of food per unit liquid is still required,

) consider in Table 10,
closest to the one you want to grow,
1o the three listed in the table.
gre in the grassirow crop category, while strawberries, grapevines, kiwi,

rush fall in the berry/vine'shrub ory. Deciduous trees include poplar,
ile, avocado and alive. Conifers include pines and most evergreens 1t
actually fall in the deciduous category. Epiphytic plants and palms
well.

d for Different Plants and Soil Types.

Plant types

Berries Deciduous Conifers
(Equal Trees, Vines {100+ more
hacteria and (2—10 times | fungal than

more fungal) bacterial)

! Help fungito | Mycorrhizal
fungi to the the maximum | fungi wsnally

Need both Need 1o really | Compaction is Check
'bacteris and _pu.lh fungi, tough to mycorrhizal
fungitobuild | since fungiare | overcome, fungi; improve

good soil maost likely fungi need 10 fungi 1o

Structure lncking be helped maximum

Check Ca:Mg, Muximize
look for fungi, check
hydrides, fungi | mycorrhizae
maximum

L belp

extensively amount

r maximum, extent; fungi needed, fumgi
10 build soil since fungi are | most likelyto | need maximum
| stracture most ikely be seriously help, hacteria
lacking lacking usually are fine |

: i, except for strongly bacterisl-dominated plants such

. many brassicas). Most other plants cither do better in
mmt::.mm calonization of roots should
‘plants and sending them into 1 soil biology lab (such

hwmmm b

fungi. Deciduous trees require VAM inocul
eombination of VAM and mym-ruz;lmu:\.giu:m
n of th rhizal fungi is

commercially, In this case, or for other plants with limited species
surfice near an existing healthy plant Erowing in a native system and use this as an inoculum.

Water versus Compost Volumes and Extraction Efficiency. Extraction efficiency

the volume of water used for extraction but rather o the efficiency with which the ‘_:’;:*;:h"
organisms from the compost. Lower pressure is acceptable if, at the same time, the particles of
compost move nguinst each other and organisms are pulled from the compost. Thus, 1he compost has to
be free to move in the container. A very small amount of mpost might be acceptable. if the i K

conditions are optimal with respect 1o water flow THROUGH the compost, snd movemeni of the
compost in the container

Initially use the compost amount recommended by the person you buy the tea machine from, and then
test your own machine 10 determine what amount of compost gives vou the best extraction. Use the
Qualitative assessment methods until you have your recipe determmined.

For Example:

Run a tea brew with 1 pound of compost in the machine, and look at what i in the iea at & howrs, 24
hours ind 48 hours, using the qualitative assay. Then make » tea with 5 pounds, and observe the
biology in the tea. Then 10 pounds, 20 pounds, 30 pounds, etc. When the aumber of organisms in the
compost does not increase from one amount 1o the next highes smount of compost, the optimal amount
of compost has been found.

Brewing Time. The brewing time must be long enough and/or have enbugh mixing to extract the
desired soluble nutrients (food resources used by the mier isms and i
oo long, the microorganisms may go to sleep and not be active

When to Add Materials. Soluble materials should be added to the water st the begmning of the brew
cycle, unless otherwise noted in the recipe. If mechanical parts can clog, non-soluble materials should
be placed in the compost container. Mycorrhizal spore suspensions should be added to the tes at the
end of the brewing cycle, not at the beginning, because the spores will begin to germinate in the tea
after several hours. Mycorrhizal spores are sensitive to pressure just afier they germinate and the
pressure involved with mixing will kill them.

Commercial versus Indig Organi Indig; microocg are clearly uum
for any particular system; therefore develop beneficial microorganisms adapted 10 your m Cne
way to get the indig beneficial microorg into the tes is 1o add a pound of soil from highly

productive soil or composts to the compost container. Be sure the soil has not had recent INOTERANIC
fertilizer or pesticide applications. If a tea turns out well, savea small amount aflhe_. urthnnﬂ o
which the tea was added, as an inoculum for the next batch af tea. This will keep improving the
beneficial microorganisms.

Fine-Tuning Your Recipes. Follow directions on labels of various products for most food sesources.
Test products to determine whether they are helping to grow organisms, or are harmful 1o them.

Mike a fea with minimal additives, such as just kelp and & littie molusses. Piace the same amount of
{ea in esch of two, or three or more clean containers. Tn&n‘wm_i" mw‘-ﬂdymr
1o what you add with the product you are testing. To the next container, add m—hm.ﬂh
product possible that should have an effect. To the next container, add double that wmount, i
triple to & fourth container of ea. Lc:dacarggmnm_hmu &whmwwbﬂgﬂ; e
brew for 24 hours, and check the biology again. Which amoant of product had hw“k :
bacteria and fungi? Protazoa? Nematodes? If the control had the greatest, then Ihmh‘- -k
detrimental. If the container with double or triple hadt highest org s hiomass,

tells you which amount to test in the real tea brews.

b ranacid oo =l
i . all based on 50 gallons of water, deg i reg: Z chiorne, an
T‘M :'nllor:rtgmt?« ::ﬂle i [hl:l\l\'ll’. color released imto brew before udding molasses or
kelps).
mmsmwmmmmuaﬂu—m
15 pounds (7 kg) bacterial compost



) 2 Ay h y 'y } -
o (Dey ol dos it st Grower Experiences
plant extract material (for example, yucca

¢ tem), proteins, fruit fuices, fruit pulp, fish In the past examples of experiences that growers have had with compost tea have been put inl the "

manual, Instead, we would like to have people check the SF e-zine, or call us to learn more shout
local tea production and tea centers.

s s i 3 coavered e i, it Check the Soil FoodweIne we s, siloshas com updses and ks o compost e
asition p = oduction.

brewing process: Of course; the brewing process must remain highly RS
that provides a high rate of aeration and thorough mixing.

B e e T s Scientific Papers or Abstracts

up, maple syrup, or starch.
! _ : : Experiences in Natural Golf-Course Practices at Bandon Dunes Resort
jal tea. Addition of kelp adds micronutrients and some bacterinl as well Presented at Golf Consultants International, 2000 in Frankfurt, Dec. §

Speaker: Troy Russell, Superintendent st Bandon Dunes Resort, Bandon, OR, 97411, USA
igl to Bacteria Tea (based on 50 gal tea) ABSTRACT:
7 ! ratio comp . The unique location of the BDR in the dunes, right at the Pacific Ocean, and 'in =

| environmentally protected area. required & natural approach on the golf course practices. The challenge
3 a . g was fo research what natural practices are available and carefully apply, check resulis and gain
wwmmw' or other high complex protein materials reproducible results and experiences. The basis of cur NGCP (Natural Golf Course Practices) is
N founded on the properties of the most natural system. To retumn the system to the most natural system,
materials were applied that would bring the natural sysiem back into place most rapidly, for example,
the use of compost, which contains humic acids, a wide spectrum of beneficial microonganisms and last

but not Jeast, organic matter. The other components of this system are minerals, which can be added 2¢

ot for beneficial fungl, but any fungal food could be substituted here. Make certain to

sl B mimic acids, mther than a limited set (i.e. 3 to § humic acids). Rock organic or inorganic forms. The challenge was to copy nature on an industrial scale and in a fashion,
P _ flours can b’l::':ﬁ"'l as '*“l‘“-lal'h'_“_‘sh these SMny materials can horm . suitable for easy golf course or management. Afier gaining a 2-year experience, 1 fieel confident and am
hydrolysate shoul tested for their ability 1o serve as fungal food resources happy to share those experiences with you

Fish emulsions do nol have the oils that help fingi grow, 2o an emulsion is

' : than & fungal food Two student posters, the first where they actually determined the biology —all of it. not just bacteria—
I in the tea and showed the tea they made was in good to very good range. As resull, the tes suppressed
disease.

Gangaish, C., Carey, E. and Tisserat, N.A, Kansas State University
. Suppression of Septoria Leaf Spot Disease of Tomato Using Acrated Compost Tea
ASHS 2004 annual meeting. hitp://www.ashs.org | & o

anfibiof | Poster Board #292
" gr | Abstract: Compost teas, made using an acrated brewing process, have been reported to have potential
and distisbed or t ! for controlling a range of plant diseases and improving crop huhh Septaria Jufsguanumno. csused
: i el PSR Wnek or-are, by the fungus Septorin lycopersici, is a common and destructive disease of tomato in Kansas. A field
\rinl was conducted at Wichita, Kansas during Summer 2003 I;?Pw;;:e the potential ofmhf
: | ompost, and compost tea applied as a foliar spray or through gation, to control Septoria
‘ icen well esiablished for different plant species. A range of | iR 'mﬂxmnﬁm design inclued three factors: Pre-plant application of 13N-13A-13K

. i sinoe tiycorrtizal spares or vermicompost; fertigation with CaNO3 or compost tea; and foliar spray with u_m'q)uﬂ tea. fungicide
hm“m.mmngmm Mug St Sk S48 w40 the ey ! (Dithane) or r:mcr. A split plot design was used with fertigation treatments as main plots and the other
R oo b grass, most berries, shrubs, and two factors ss sub-plots, There were 3 replications. Tomato cultivar Merced was used sod indivitaal
e et fungl (VAM) are the mycorthizal fungi of hoce, plots consisted of 5 planis grown on beds covered with red plastic mulch and suppoted by stake and
5 e yobial fg. weave system. Aerated compost tea was brewed weekly using 3 . recipe
i alfalfa pellets, molasses, humie acid, fish emulsion and yueea extract and applied o plots starting 2 :
weeks after transplanting. Disease incid mdmﬂyummwﬂdumk@hita&am

appearance of discase. Plots were harvested twice weckly and counts of No. 1, No 2 and cull grade
ﬁemath were recorded. There were na effects of pre-plant or fertigation um?us‘qmnﬂ
spot disease, but there was a significant effect due to foliar sprays, with mean severity nfm:-“
sprayed plots (26.3%) and fungicide-sprayed plots (31.9%) significantly lower than water-sprayed
(45.9%) ot trial termination.




&'ﬂuﬂ Ihcyull.l!ly make good tea

ileason, M. Jowa State University
prfis Guapersict, in Organic Tomato Production

i organic tomato production poses one of the greatest challenges for
i humidd climates. Both organic and conventional tomato growers have relied on
ol many diseases, including Septoria lycopersici in tomato
n raised regarding the use of Cu fungicides, because of their potential to
nd 1o fo beneficial organisms. The objectives of this research were to: 1)
of compost tes made from either windrow composted cattle manure (WCCM)
smansre (VCM), and 2) compare the efficacy of organic fungicides with
i badinol 8.1 i 3 T Pl

ly ici in organic I)a
In\rh}ch fungicide applications of Bravo plus Cu and Quadris plus
d 3) eopper flingicide (Champion), 4) Serenade TM Fungicide {Bacillus subtilis), 5)

tea, s 6) VCM compost fea. Disease pressure was mostly from the bacteris
Disease severity was significantly (P < 0.05) reduced and marketable yield was
wo U treatments (No. 2 and 3), compared to other treatments, A follow-up
i8I progress and will be presented with the field data.

LT ) T e g ST -
i of B et result in disease OTRANIE SUppPression,

and Kioch, C. 2004, Biological treatments to control bacterial canker of greenhouse
ONTROL. 49: 305-315.

eondueted to determiing the effects of treatments on Clavibacter michiganensis

sie i witro and on young seedlings inoculated with the pathogen under greenhouse

Lgcivinie was bactericidal at 10 g/l concentration in vitro, Tomato plants treated with
103 and 100 g/l showed significantly higher plant height compared with the inoculated
nd pilants dn thess trentments were as (al] s those observed in untreated uninoculated

Treatments with B. subtilis (Quadra 136) and Trichoderma harzianum (RootShield(R)),

it dium diobovatum ($33), B, subtilis (Quadra 137) applied as a

g1, 06,81, 10 g/, concentrated, | x 10{9) CFU/m), and 0.5 g/, respectively, have the

" the incidence of bacterial canker of tomato plants caused by C. michiganensis subsp,

unider groenhouse conditions.

. fti the bauls for the NOP being parmnoid sbout molasses, They rather

]mm and nemstides, i.e., the whole food web, just might have something
are ther things in this world than just bacteriat

. 2004, Compost Tea as n Container Medium Drench for Suppressing
§ O Caused Ilym ultimim, Phytopathology 94:1156-1163.
in sgricultural production to control plant diseases. However
nting disease control efficacy to various compost tea production
168 prodiiced using nctive seration and additives 10 increase microblal
i_l d\lilul compost tea (ACT) and nonaerted compost tea (NACT)
dditives was gated for the suppression of damping off of ber by
. ted was used 10 drench soil lesx cantiner medium inoculated with Pythium
oiea. 1} ion for damping off suppression was
buemic acid additives. Producing ACT with n molasses-based additive
dﬁwlhu':rnm that residual nitrients can interfere with
4 i negated suppression. Across all componsd ten
Fant relationship of bacterial populitions measured as active iﬁ; tota
ression. Howevet for all ACT produced withowt the molasses-based
population density (6 log base 10 cells per m, 7,48
which compost teas were suppressive.

This_ls one of Ih_e two “papers” used by the USDA 10 support their statement that compost tea should
be viewed us being raw manure. No one in their right mind would produce compost tea in a sealed

container such as used in this “research”. What was the point of these people’s work? Trying to
discredit the growing industry of compost tea? Why would any this “joumal”™ aceept such an
inaceurate paper’?

Duffy, B. Sarreal, C., Ravva, 5. and Stanker, L. 2004. Effect of molasses an regrowth of E-cali 0157
H7 and Salmonella in compost teas. COMPOST SCIENCE & UTILIZATION, 12:93-96.

Compost water extracts (compost teas) are gaining popularity among organic growers, largely because
of their disease suppressive activity when applied to folisge or soil. Production methods oflen include
addition of supplemental constituents, particularly maol 1o stimulate plant-beneficial microbial
populations. We have found that molasse iments also favor regrowth of human pathogs

bacterin, raising public health concerns about potential contamination of trested crops, particularly
produce intended for fresh consumption. Using disease outbreak strains marked with green fluorescent
protein (GFP) and spontaneous antik e, we found that regr af Sal 1la enterica
serovar Thompson and Escherichia coli O157:H7 was positively comelated with molasses
concentration. For Salmonella, regrowth was also dependent on the type of starter compost material
used, Salmonelln populstions increased from | at time 0 to over 1000 CFU mii-1) in dairy maniire
compos!

b tes with 1% molasses, and from | at time 0 1o over 350,000 CFU mi-1 in chicken manire compost lea
by 72 h. E. coli populations increased from 1 at time ) to approximately 1000 CFU mi{-1) in both types
of tea by 72 h. Pathogen regrowth did not occur when molasses was eliminated or kept 1o (0.2%.

Note in the following paper, they do not in any way determine what is in the “compost extracts™ that
they prepared. Rather like throwing a handful of dark stuff in water, and hoping it will cure your
headache. What proof did they have that the “composts™ they used were even composts at all?

Al-Dahmani, J.H., Abbasi, P.A_, Miller, S.A. and Hoitink, H.AJ. 2003. Suppression of bacterial spot
of tomato with folior sprays of compost extracts under greenk and field it PLANT

DISE 7:213-019,

The efficacy of foliar sprays with compost water extracts (compost extracts) in reducing the severity of
bacterial spot of tomato caused by Xanthomonas vesicatoria was investigated, Extracts prepared from:
compasted cow manure, composted pine bark, an organic farm compost, o composted yard waste,
applied as foliar sprays on tomato transplants, resulted in a moderate but statistically significant
reduction in the severity of bacterial spot. The population of X. vesicatoria in infected leaves was
reduced significantly by extracts prepared from composted cow manure. Efficacy of the water exiracts
was not affected by oxygen concentrations in the susy during i 1P fty, or
sterilization by filtration or autoclaving, The degree of control provided by foliar sprays with the most
effective campost extracts did not differ from that obtained with the plant activator acibenzolar-S-
methyl. In the field in two growing seasons, foliar sprays with compost water extracts did mm
the severity of folinr diseases, including bacterial spot. During the 1997 season, whm the severity of
bacterinl spot in the field was high, foliar sprays with compast water extracts significantly reduced the
inciderice of bacterial spot on tomato fruit. Amending plot soil with several rates uf:uwu!y-ll
waste did not lead to additional control of fruit disease over those only spraved with extracts. Foliar
sprays with a mixture of chlorothalonil and copper h_vdrmﬂlie ar with acibenzolar-S-methyl reduced the
soverity of bacterial spot as well as incidence of spot on fruit.

In , E. 1998, A bic bacteria and compost tea. BioCyele 19; 86
‘I1|geh::m discusses anacrobic bacteria and its impact on plant growth. Composters are concerned that
the presence of bacteria that can grow without oxygen or in a low oxygen u;wuunmmlpmqnbhn
in compost or compost tea. In the writer's opinion, the presence ul‘h_:ewu-uu agwhh:. as long a8
theey are not growing. ination of i i and the p of
metabolism are also discussed.

Ingham, E. 1999, Part |, What is compost tea? Part 1 BioCycle 401 74-75.




d extract of compost hat contains al of the Touart, A.P. 2000. Time for (compost) tea in the Northwest. BioCycle 41: 74-77

::uwm»m T'hlpdenuliufmmpnllnlopmmdenmudm’dﬂmfmhmnphsmﬂwhu

w.mbmﬁspmmdadbymnu Two 15 toward the large-scale production and supply of Compast tes—

very. that the tes containé organisms. o Growing Solutions Ine. of Eum&tmandhlmp Inc. «Smb. wanml'hz
effectiveness of tea as d by exper

P

Naylor, L. 2001. Using compost tes on golf courses. BioCycle 42 24-25.

Potential health hazards that may be associated with the use of compost tea on golf courses are
addressed in u question and answer format. Compost tea contains microorganisms that have been active )
in the compaosting process but can include human and snimal pathogens, especially if made from: =
improperly composted materials. However, it is unlikely that incidental contact with areas treated with y
compost tea would result in illness.

compost tea. BioCycle: 40: 94,
the quality of campost tea, which can be

: Wlﬁlmﬂldnoﬁhew«ﬂllu. steep time, and water

ﬂlwﬁmdm fungi, protozoa, and

ar, M. 1996, Investigations inta liquid comp

+18 of cempost for the control of pathogenic fungi in plants,
-such compost teas are considered. Compost teas coat plant
. W%hm and the growth of plant pathogenic

¢ and the nature of its source constituents are major factors in

Salter, C. 2001. Teas versus leachate. BioCycle42: 24

The differences between compost tes-and st leachate are addressed ina
format. Compost tea is derived from finished coq-np\m and implies a more deliberate exiraction process,
whereas compost leachate formation is passive and secondary 10 the composting process.

4

compost tea. BioCycle 41: N-12
sa, & range of different proparations made using compost as &
ﬁiﬂm or a fiquid version of the ariginal compost. are

e solutions depends on their preparation, compost quality,

i Buwl’u&nfmmlmmsr_ BioCycle 44: 20-5
s Find Valoe in Compost Tea Programs. BioCycle 44:22-23. San

program is using compaost tea a3 an effective tool for
Iwaﬂlm ud‘symhm ferfilizers. The ten is brewed in
from G Solutions, is diluted with an equal volume of
l‘ﬂ'dlpﬂwp«l DOO square feet every 2 weeks. The effects
whsﬂmw-mrmmﬁmlmwsnm

ing up solutions to pest probl BioCycle

lﬂnﬂm Stute Unwemty Cooperative Exiension and a
tes in thy of plant di In April 2000,

the umiversi artunity 10 test the efficacy of
mlw In Zoft‘be‘.lmh control piml~< hnd n

m_ﬂﬂwh:mdm BioCycle 42: 51-52

Presidio, which is part of the Golden Gate National Park in -

re . The Presidio Trust took on the composting project for :
N Feaping mmwwhwwdumpﬂmmnhc
he park, therchy saving the Presidio Trust $100,000 per year. Using help

! started. Recipes and uses for the quality compost were

: chﬂlwmﬂmnllllszMcuhwynm

the survival rate of

. mmm:ﬁw&mmwluumguml

Schoolehildten from San Francisco come every week 10




Studies Instinute; Eugene, OR. in this expeniment, we sre
sooperatory in the Willamette Valley Ome i in MeMinnsille,
o Monree, OR. The experimental des/gn was application of
y five tow Vieeyards avery two weeks, application 1o # different vt of five
sared wi control which i the rest of the vineyard uumg the grower's
N (e B, Assaroic fese wers frade and appliest ance. We intended to find
2 stmngly fangal tes, but (he problems with extraction il compast
naa difficult, s this spplication will be & part of the neat yewr's ity

. domated 1o the Sustainable Stubies lostinute for use in this @l
ere barely acceptable In terms of bacterial hiomass, and weee almost

pol e The oot bewng usexd wan changed, hecause il

‘with some srongly fungal mushroom compost, bt the masknem o

v cnmpouds which killed the other orgwiiates n the tea The nowt
atiem of strongly fungal worm compont and strongly fungsl hermal

1 to afford the thermnt compost, strictly fungal weoem o

s of aving hodgsts

| tstn b4 e spwing varbed in s vineyand, hecause of growers practioes

i denlgi. Sust theve are tites when practiaaiiy overcomes sy other
wewere limad i e smoant of tea beng mads per batch each viney ar
gorrect amamt 16 sover e rrws within thair vimeyand AL ihe Morroe vinen
o 15, o Wirem tes win dilustedd 11 wndd at the MeMinmuille vine, anil
. P rows W oot sprwyed, andd thiss became the aniteated ot

=
e
1
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ook $r3 ety
o

h-ﬂbﬁlﬁl- Extenvion Service, indicatizg that ¢
ot el all growery dhoold be sware that o w s perfect condinon fo
e, Nower of the vieyarde, ot either appbcstion rale reporten e s

ly, 1 tracies af e Memrre smeyard brob e down it 7o o8 mon ipg
Al of Asgust 5, 2001, mildew was found v the bloch that had beer
el cmly W Sty every two weeks Snall levely

ek, whiieth B ot ey sprwyed wince the week of Fuly I 1 et
“Thar Bk with high hevels of maldew wan qpea el woth fung
il e Mloeh went bk o neemal tes applicstens S cres
nakly Block, sinoe the tractor had been flusd, e spplication seded the e

e 4

w
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! L] W et omen 8 week and meresaed oo

e, tew applicatin
O the danper of infection was over, the 1en appiic stions retimmed 1w seh )

MaMinoville viteysl, sxcopt in the wstrested control sess (e
e mitiatml and 00 further mildew w sy oheered

h im the (e treaten) areas
e weve roady for Barvest weeks befinre
rel 'm 1?‘?:- 'Inig-h. timse cx sigieafic emt w il reepet
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o8 0f dosve- rates, tied that the bevel of bavteria and hmg) on the

Bt e

SARE grant (2002)
t‘m:b‘__'num W 4 serioos diseass probiem 3 enevards in the W illenone Valies of Ovegon =
S as it was = 2001 e the vmeyards used for tus Wy, poedery mildes cuftresks wers gty
comirilbed, on thew severiny reduced, = sress grayed semls with conpos . Orpases biomes &
(he teas and Merefore lesl wrfae nge by larly fung was tet sxflicwent
tor prevent infection. Weekly compost tea spphoanons reduced the number of applacations o ooe o 8
many e three applications of chemcsl fmgcde nesded 1o control poedeory midee over the e
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s patians Netaerr SO0 J00] were s Gocuramited k= genersl, Secaerial
Sl Fumgal bustinss declsned m wse srees praved weth conspost ten.

m simally tressed wregs fullrasd smisr peform, however, W
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WO e et e chasges werr due b e exviroeeentyl factory or
1wttt s the gl cstion of compost tea Foliar sprave dic net sigmificantly
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Al Broadly vimeyard, P was S o 19 July in e plew wwrved Swenly mnm-a—:
wias found i otk weekly sl biweekly spray plots. Fusgcide [ .
gt "M ommm‘hﬂ‘l“mhu‘.“ﬂ.h“"’#

) otk plows
of the vieeyard seoetved sevem applications of fungicsds m 16 bty P e foand 0
:w\d with compnet tea Mnmﬂm-#dtﬂnn&.“ o
hum-m:-mdw-mulmﬁ-d- Thes wemeares Wkl the progee of e
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m April and May 2000 (Table 1L Tﬁ“ﬂu—ﬂ-m“ ‘




Iiomians increased sprayed the control plots. Total fungal biomass

o h:»vdumly \:::?:o‘::dm! tea and f‘n the conirol plots. Numbers of
Hmhﬁh.m“#“ iliates) showed fmixed trends, none of which were significant, The
m mermadodes in the plots receiving biweekly tea sprays and in the control decreased
.Mhm; 1o 002, most of the decrease being in the plant-parasiric category

Table 11, Soit microarganism blomass and numbers from Wren and Broadly vineyards (Means,
! errors® in parentheses), =
Weight  Active Total Active Fotal
I:l,l :: Bacterial  Bacterinl  Fungal Fungal  Hyphal Prof
Fresh B B B e Biomass Diamefer Num

Biweskly 076 144 192 48 136 254
Teaspray (0.000 (1807 (4.55) {5.03) (13.9 (0.08) (2161} (627)

174 267

Weekly 077 9,05 196 19.2
Teswpray (00D  (L7D) 57 (335 (72 (©1h

Cotven-  0.76 I6.9 155 64.7 713

Tional {001y (1.90) (18.0) (30.4) [421)

: 2002
d Biweekly 0.2 56.1 180 121
Teasgmay (004) 32.2) (29.6) (3.56)

Weelly 081
Tesspray (0.03)

{41.5) {2.62)

Cooven-  0R2 415
Tiomal  (002) (20.4)
* 2001 n =5 in 2002, 0~ 2.
mEsrameters was included.

Saxl samples from the B & R vineyard were unreplicated
bacterial biomass tended 1o decrense. Tota
astive fungal hiomass was higher in plots 7

20002 w4 | 2001, Compost teas were appiie
plot recetved comventinnul maragemen pra
The Wren vineynrd received its last front on May 8

The peaject coordinator beewed nd applied ¢
compoat, and worked to solve mechanical dif
el miid-Jame, the EPM tea maker at Sunbaw F

L d by Coommpara | « Hofland, +

located and user

. tem were brewed due o difficulty obtaining compost that w Ve for the ect v
. J immedistety afier this two week period ihat mildew outbreaks occurred in th i
I Application eates of compest Lea e occasonally from the standard of 25 galiacre. Atthe R & R

vineyard, rwo tess were spexyed ad 30 pal/sere i & successtul artempt to halt the progre
Sthweak. At Broadly, thiee teas were applied at 38 gal/ acre to both tea plots becanse
b Semting il been, changed while the unit was being serviced.

-___‘Mun;ﬂ (pg'g) {ug/g)  (pm)  Flagelflates Amochae
Mo}

Drunng 2002, miscommunications occurred regarding sampling and c Y in applying

compost tea treatments between vineyards, C ication was not | a3 weell an

: learmed that the growers who are inveolved in the project must be willing o

ital protocal, even if the crops in the treated areas arc jeopardired .
sechanical problems and weather will always occur, but changes m

1d treatments need to be controlled. In further studies. one single

uld be solely responsible for making compost and spplying teas, and

13l Biomass Service st Oregon State
Ron Stew i
I di

gens were nod found. The

setween |8 and 24 hours m the

63




yts. There are beneficinl bacteria and fimgi on leaf surfaces that protect plants
& d retail jents (Andrews, LH. et al., 1991). The following data

i et bioflm noculsted oo & dotached leaf surfce by compost ¢4

. Relathon between leaf coverage and prevention of Botrytis on wine grapes.

fea % of grape leaf challenged by Visual observation of grey mould
| Botrytis clnerea growth on leaf surface

T0% Visible growth of mold occupying

. : L 1/3 of leaf surface
T E3 One spat of mold, 172 inch in

= - — dinmeter
ﬁh ; 1% One spot of mold, 1/2 inch in
- — Ndiamrtn’
= E e 0% Barely noticeable growth of mold,

dess than 14 inch in diameter

T Barely noficeable growth of mold,
less than 14 inch in dismeter
] ﬁtﬂ TR Barely noticeable mycelial &
| surface, no visih growil 1
i D0 tea % No Botrytis; No vis f

disease on leaf

1 mm Experiment, Summer 2000 - During the summer of 2000, tomato

i

'I ﬂﬂvmm in the greenhouise and planted in three fields in different areas of the upper
 Willamette
three fields:

‘near Cottage Cirove, OR. Four different trestments were applied to plots in these

{3 Asingle foliar/sail drench immediately after planting,
{3) Tomato planting tray soil soaked with tea before planting, and
Foliarfsoil drench at planting, foliar tea spplied every 10 days to 2 weeks,

made using the standard Bacterial Tea recipe and using buffalo compost with a strong fungal
esuilts from this work will be published in a scientific journal, However, several

can be drawn from these results:

Wsing Good Compost is eritical — Compost stored in o harrel and watered severn] days hefore

| s wad tested, #t s fouirid 10 have become anaerobic based on active bacterin, total bacteria

- and pr “"‘z‘ The camp Wg‘:’sﬂcd two different times, and tea was made from that
‘compost using an early-design Microb- er. The tea produced contained very few organiszms

- ofany kind, because the compost contained few organisms of any kind, Leaf surfsces win:
Wﬁtm!ﬂ the beneficial organisms, and leaf surfices were found to be niot
Mﬁpﬂl- only 22 10 30°% covernge. This s not adequate to exclude or inhibit

wsng oeganisms from the leaf surfices.

- mﬁl imp of knowing that the comp ing the organisms needed,
‘cantains the organisms needed, 85 well as the leaves, When designing a testing scheme, it is

r mwmwmm coverage (Leal Organism Assay), Resulis are returned from

' within 24 hours, 50 you know whether you achieved adequite coverge or not. If coverage was

e, and if N spores o cells are dispersing, an i fi pray of better

_ﬁ_MYm may also want o investigate where along the tea making process tea

eing 7 I8 thie compost good compost? Does it contain the organisms needed for the

swing it for? This is bacteria and fiingi for foliar sprays; bacteria, fungi, protozon

mal Varis 'h‘wmulmu—ﬁmuull the summer, leaf covernge
ed in the Temitorial Seed Company tomato trinls, Following spraying of each tea, as
by nalysis of the compost, the organisnts in the tea (good biomass of bacteria,
% 8 nematodes present in the fea produced by the Microb-Brewer) and the leaf
<af O Assay), leaf surfaces were monitored immediately, 24 hours and 48

i

hours after spraying. Results indicated that through the summer, survival of the organisms on the
leaf surfaces varied with weather conditions. In cool, riny westher, the organioms did not
remain active on the leaf surfaces for more than 25 hnun.'During warm, dry wenther, the
urganisms oo the tomato leaves remained very active and increased in number.

Mare studies of organism survival on leaf surfaces rieed o be performed to indicate how often tes
“prays need to be performed in different weather conditions. In warm., dry weather, sprays may only
need Lo be done once every two to three weeks. In coal, rainy weather, stickers may need to be added to
the tank (o improve retention on leaves, It may be # good idea 10 assess combinations of dormant oils
andd teas, to see if combinations of this kind would improve growth on leaves during wet, cool periods.
Addition of yueca (a product called Sapanyn from Helena Chemical Company which does not contain
preservatives) to tea in other trials appeared 1o improve organism survival on the leaf surface, as well as
increase their ability to remain on the leaf surface through rainy conditions,

Potato Trials at Oregon State University
Potato field plots were established a number of years ago at the Oregon State University Lewis Brown
Farm just outside Corvallis, OR. These plots were maintained by Dr. A. Mosely, Department of
Agronomy, Oregon State University. A number of treatments were within the experimental design, but
to three plats within the randomized design, compost tea was the only application made to the potto
plants during the summer besides routine and standard irrigation water, Compost tea, made with a
! ob-Brewer, and using the standard Bacterial Tea recipe, was applied every 10 to 14 days to three
plots. Controls using standard conventional practices were mamtaimed. ‘'Wilt moculum (De. M.
Powelson, Oregon State University) was applied 1o all plots during the late summer. The results of
these trials will be published in scientific journals. However, several conclusions can be drawn from
the trials.
Tea from Different Composts versus % Disease Suppression - The kind of compost used o
make tea made a difference in level of discase-organism mcidence on both leaves and nibers.
Thee best reduction in foliar disease occurred when still-warm (100° F), moisture-maintained
(54% moisture) compost was used. This compaost ¢ i highly active t ial populati
which transferred to the tea and grew rapidly during the 20-hour tea brewing cycle Fungal
biomass, protozoa ond nematode numbers were low in this tea, however. This tea was not
effective at controlling tuber infection, based on no significant difference from the control tubers
with 6% of tuber surfaces covered with disesse-organism as assessed by visual surface
inspection and confirmed by plating on PDA I-luu':\'cth, ll:‘; made fllmsd:Tf:rs.‘:I;‘ll‘:‘mm:
compost that was at ambient temperature, but also with good moisture jev 5
ei‘.'w:lliv: ot controlling tuber disease-organisms levels (reduced to less than ™ ol'!lbu'! mlh
disease-otganisms infecting their surfaces.) This mature compost tea had fewer active bacteria
than the ture tea, but also ¢ ined good of fungal biomass, prowozod and
nematodes. This tea reduced the presence of foliar infection as well, but not quite a5 well as the

immature compos? tea. " -
It is important to recognize that the set of organisms in the tea can vary, and that this may

i i i isms would be
i ce the application for which the tea is best suited. The tea mnummgallﬂew
i i ca with high bacterial activity was :.hc;:“m ‘n;:ul a reducing the
ms on the leaf surfaces. Thus, for a foliar application, immature
while for a soil application, mature, mare fungal dominated compast

maore generally useful, but the t :
presence of foliar disease-organis
compost might be the best choice,

with higher numbers of protozoa and nematodes would be the better choice.
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‘and Resources
c &bﬂ!ﬂl—&ﬂ Foodweb, Ine., Corvallis, OR. 60

mmlkunduucompnn teas
iy teroo

4 & ¥
biol m' Mading: how 10 use compost teas;
quality; inl tea fll‘odw.‘tiﬂl‘l miethods;
wmhﬂmamdmlls. ial v, fungal d ted
microbial food resources for different micro-organinm

‘contains 3 report on OFRF-funded compost tea rescarch, pages
'ml’llt.ubepﬂnlmuu for it to download. Included among the
' teas lssuo is “Benefits of Compost Tea: A Review of the Research

mﬂ m but the full report-—see below—contains B8 references in
and Experimental Protocol for Organie Compont
mm_ al de o farm compost tea brewer; and
M'rﬂm.ll Disenses Suppressants in Fresh Market Crops,”
e looked 8l the effectiveness on compost teas 1o suppress diseases on
m lecks, and broceoli in British Columbia.

ixtracts as Disease Suppressants in Fresh Market Crops in British

! ireportsD9Spe. 1071 1. Welke0-3 189 pdf
mmm lﬂmﬂiﬂ\t. a 10-page PDF downlosd
i wnd Munures
mmmwm
2 Oveports/Y TRallLofSa Memill97-40.1B9.pdf

) twtmiﬂmddmwn SI -page PDF download. with 88 litersture
i the hibliograph ferences for Ovganie Tea Extract

Mﬂm By William Quarles. The IPM Practitiones

73R Fax

M("h-") for the Control of Plant Pathogenic Fungl
L

. woodsend.org/compost_tea. pf
L, foaturing the work of Dr. William Beimon of Woods End Research

wmcmm;
n, & Bicndymamic journal reprint

he work of Dr. William Brinton of Woods End Rescarch

Compost Microblology and the Soil Food Web

California Integrated wm Board

htlpJMw\unmmhu ions/default atn oubid=ST

hutpifwrvew, uwmbmmwmlm
6-page MS-Word downlosd

The Soil Foodweb

By Elaine Ingham
htpe/ s soilfoodweb.com'
Soll Foodweb Information
The Soil Foodweb Structure
Foodweb “Funtions™ in a Living Soil: The Benefits to Plants snd Soils
Sail Organisms: Why are they important?
By Elaine Ingham; atice ropnint at Comparanl
http/iwww compara.nlisoil_orgunisms htm
The Sail Foodweb: Importance in Ecosystem Health I
By Dr. Elaine Ingham; article reprint m Don 1 Fanic ear Organic
hitp/iwww rain.org/~sals‘mgham himl
Dr. Ingham's Monthly E-Zine
hitpr! www soil foodweb. com/ezinesrchives
Note. The SFI E-Zine 13 3 grest place to keep up with Dr. Elane Ingham's best comments:
and notes o compo 1ess
Anaerobic Bacteria and Compost Tea
By Elaine Ingham, a SiaCycle article reprint
hirp//www soilfoodweb com/anasrobic html
Brewing Compost Tea
by Flaine R Ingham, Kiichen Gardener magarine
hitp://wew. iaunton.com finegardening pages 0008
A Recipe for Tea: Start with a Good Compost
Ry Geraldine Wamer, The GoodFruit Grower, March 2001
hitp www_goodfruit.com/archive Mar |01 festurel himi
Content Review of fungal domnsted compos: practices & compos teas from Elsine Ingham

Weh Resonrce Collections on Soil Biology
Sustainable Soil Management: Web Links to Make Your Worms Happy!
Steve Diver, ATTRA
hitp:/ ‘ncatark uark edus~steved/soil-links inteml

Content: Web resource list from ATTRA
Soil Biology Informarion Resoarces For Land Manag L
hirp:/www statlnb. iastate edulatvey SOUSHenfo hem

Content: Web resource list from NRCS-Soil Quaiiy Insmse

frssionals, and Edwcators

Compost and Disease Suppression ;
Bibliography on Compost for Disease Suppression
Compiled by Chloe Ringer, 1998
USDA Soil Microbial Lab, Beltville, ™MD .
http/meatark uark edu’ aunedaw.d.mmwl
Disease Suppressive Potting Mives, A‘Im
hitp:/fwww Sitra.ofg ‘attra-pab/dspotmis,
N:P:tmbk “--stﬂ-&-‘“hhﬂn
!mp ’uwu attra mm-put::m:rm
]

By David Granatstein: The Compost Connection for Washingson Agrcuinee
October 1997, No.§ hipificsanr. csanr w edi/compst ncwshetiencomgsoons el

On-Farm Composting: Plant Divesse Contrel

mmt‘wﬂﬂmw

hitp://www agric.gov.ab ¥
Composts for Disease Suppression




City of Seattle,

of Environmental
M Mmﬂl 8, 2001
onment/Documents/Final%20Compst%20Tea%20report pdf

: Compost Facility Runoff Management Methods
‘organic_htma/cm002rpt.htm
VorglU2rpt.pd

th the reuse of a pasteurized compost leachate from city zoo
"1o fertilize crops. The liquid plant food, & compost tea product called Zoo Sroo, will
with the 200's other compost product, Zoo Doo.

'i;x-pnn m huﬂw Beneficial Rouse, Phase 2
y/organics/organic | htms/em98 Lrpt.htm
Irpt.

Summer 1997, Vol. 7 No. 3)
¢ Shtmi

g
Trials mmm and Conventional Materials Comparison
_ Nh;uuiu ﬁnu UC Piml.l’ Protection Quarierly

N e & b

Lompost Teas: Complementary ATTRA Resourees

Compost Teas for Plant Disease Control
The 1998 ATTRA publication

hitpu/fwww.attra.org/attra-pulvcomptea himi 1c
Compost Teas: A Tool for Rhizosphere-Phyllosphere Agricul fi:
[One slide per page — view on screen format; rp‘rw 4234K] q
hitp: -uark.edu ed/compost- pdf

Compost Teas: A Tool for Rhi Phyll it :

[Six slides per page — print for qmckr:famfmm pdf = 1303K]
hitp-/incatark vark edu/-steved) compost-tea-print pdi




CnmpoatTea

'mm since the Roman Empire (Cato, De Agriculturia), and most
“ muw:':dmnmund Lopmnhm: feat, mmnily i big vat serated
gh the years, b

cotmpost toa, manure lea and plant teas - or tinetures — in various ways,

h-uhﬁl'lﬂ* tech™ approach since Steiner recommended ity use

he describesd ate specificaily for use in stirred teas. Making manure tea is a
mics. Steiner’s descriptions of tea making suggest using additives m low

Mnﬂihmdu not go anuerobic, but brews often go through an

owiats aré: nol careful, or brew when temperatures are oo wiarm

0 ﬂﬂﬂbbhhﬂu’dmﬁlmlmm retums to the aerobic phase. Thus, .nu..mb
o weeks. ‘While an serobic—to-anserobic-and-back-again tea can have quite useful cifect

mkes o long for mest growers, and can be fraught with probles if the products of

el dre not taken care of before use on phints

o af COOF (California Cammittee on Organic Farmiog) began the movement towrd
'ﬂn‘hdmw adding air pumps and dnpping the tea through the ¢ ompost But

‘metliods semained fairly low-tech - dump some stuf in water and et it sit with oni
it W earky 1990"% when Karl Rubenberger sturted a revolution m the tea-makig i

Rubenberger Kis hi-tech compost tes brewing machine o Dr, Elaine
”wm mi‘[i Indlmwml.odwinau why making tea in this wa
'ﬁ- Ansd the collab berger and Ingham begun

Iuwwuhlmdm studying the biology in soil, compaost and con
Mﬂhhhﬁmkﬁnmg:hvm woil food web™ which is

hropods, u:"m I an

plumt. Otses you have the nghs bnl.lmce -~¢|hr pl Ok W :

maximine productivity by bullding the soil and improving life in s th st soil. Wee

ol el succossional grass species grow best in soils dominatest by bacterial bion

i bectetini-dominaed woil, just more bacteria than fungil. Old-growth forest

. dowinated by fungal biomass. There may actually be more bacteria i a fungal
sail than i aarhier stuge of sucoewsion, but the fungi have even greater bromass than the

perenmial sysiems. Most lowers and vegerables grow best in amls that havs
fungal biomans.

1en eay be wnerd 1o improve the soil and foliar life required to protect plants from
¥ esticide and fermilizer degraded ecovystems The most productive ..»\I in
“*m urganie matter mized through the wurface soil horizans, This wealth
tter s used by beneficial & i, fingi, . hematodes amid mcroarthropors to

balanced

ﬂ 10 he produced in axygen-nich, sembic enyironments This enaures that
hmﬂmm organisme. When compost (or compost tea) is

are lout 1o the here {which 18 why anaerohic compost
2 of anaerobic decompoition may also contain alcobol, phenols, onganic acids
ﬁlﬂhnh

In 1996, Kart Rubenberger turmed aver producti i facturer. and
comimercial production ufhnmvunh:_u-mpmn“h' muﬂ-ﬂ |
tested at OSU produced 3 water vortex to pull the organisms out of the compost,

the bottom of the machine. wummmwgmﬁh-n-d;ﬂ“ Bt whes

the decided the mach necded to lock more |

i, the plumbed
with solid PVC pipe material to replace the plastic tubing Mmﬂﬂhﬂyw
cleaned

After this change, tess began to amve at Sail Foodweb Inc. with reduced fungal biomsss, sod fhe
reason for the low sctiviry and iomass could not be detarmimed. The manufacturer bismed Soil
Foodweb Inc for the problem, saying that the lab did not know wdst they were doing, and that the SFF
methods were not reliable.

st the teas did not perform in the field the way they were expected 1o perfoem, so 571 keps trving:
ine the reason for the lack of acceptable sets of orp inthetens. E iby, it was

¢ thick. ameily. snaerobic bo-films developed m the pipes thas bad replaced the plsstc
¢ prosfucts harmed the orgamsins, especally fungs winch cannot wierme

and canoot compete 'with mosi anacrobuc bactenal speces.

the replace the selid pipes with plastic tubing. s0 when biofilm developed. &
by cleanmg Cleamng was made cusict by casyv-reicase connections, and

whachs .|h beo-film f and
max fiime ded X resslt T tem with decent fﬂﬂ md—.
a1 fungs did not grow m tea thes SF] was just imeeaed i

was made

sacteria, fungs. protos sed nematodes e the TSRS COMPOS o8
the Lea Comtaims no organisms, and the mam beoefit of v i st te
s 10 ey Higund orgamc matesials. There & nonoed to brew for 24
nutnients from conmpost

e extr

s o just exITAcT

But cor 1o b5, of course. maore than the sohible mtrient. Compost tos includes e whole st ol
tracted from good compost. and specifically the beneficial rganssms that o @ asrobic

Other people started to buikl good campost tea machanes by 1998 Bruce Elfon. of EPM, put iogether
and tested in & comphete and thorough fashion, s 500 gallon machine My ﬁﬁ-hﬂu:-
were tested. and a refisble, consistent, excellont fingal ios machine was made. Witk ume, EPM

made 100 and 22 gallon machmes, esch one testind 1o muke cortam amuﬂmﬂ:‘b‘m
of organisms, These machnes pull the biotogy . and the solubde nutrsesis, f“ﬁ‘-’m e
nutnient mives developed for these nunchimes enhance the heneficisl organesms ;m-*
thewe machines use pumps through which the tos passes, & great dead of testimg

certain the purmps arc not harmiful 1o the organs

i ased on tube dewgne A ample s
In 1999, the Dutch company, Compars, bailt 2 1 brewer diffuser
casy-to-clean machine, the Compara Extractor is weed through mos of Esrope tor comumercsl Sompost

tea production :
ussey nnﬂnnﬂlwm---dlnl'hmﬂﬂ_ﬂ*:

Leon Hi
L wm growth in the tea The § gallon “Keep-Ir-Semple™ v
l:imnleurh'-mm-‘hkw orverwhelm this hes mochine with oo mach “-T—.M‘.
colf will slmost never grow in the tea. Only nﬂmﬂ seally poor compost. —
result in the tea having E .ﬁ:m.mq-hkmek w—-m‘ﬂ*

KIS brewers, has added s y
blowitg air into the tea, which M““huﬂﬂﬂm <

arganisms and foods from the compost.




Company in New Zealand, which has
J‘y Excellent results are typically seen using this
 maintained by a variatile speed blower that can be ted
e

New South Wales, Australia has also developed a good lea
the water, and moving the bag Iy through the
M-m.-dean New South Wales, and
built tes mukers, which are undergoing testing af this time

e extraction nit, which extracts the organisims from the compost
organisms while they are on the way to your field. The extracior
heir at 0 remove | 'the organiams from the compost without requiring a growth

undergoing resting af this time are listed in the Contacts section
ten in engendering & great deal of interest, and commercial

vt few years of asrobie, highly consistent, 24-hour tea brews is that the
o hqy aerobic in order to produce tea containing aerainc
jwersity, with no towic anaerobic materials produced

thave 1o be documented, in more than one run (means and standard
m-‘“hﬁmd}mmunmmm aerobic, and to
total b

active fungal iomass, total

beneficial organism ]mnlﬂh in the Ilu. machines calling

id be viewed with bic conditions in
1 cinl fungr, followed then by loas of ﬂwellnln anid amoebae
; h-nhpw compost. With loass of serobic organivms
aman paibiogens carmot be prevented from growing in the tea.

28 Bours, and axygen allowed to diffiuse back into the water
uﬁmmm on be aileviated But it can
and decompose toxins produced during the anaerobic

i the bacteria now growing in the tea are quite beneficial
i will still be present, and be growing, is just about il
m&mmumm flungi that

1% thit & true compost tea gives, and buyers must be
nh“um&dlef!n

good results (e.g.. good active bacteria, uctive fungi, total bacteria and total fimgi) the
Mmacmmﬂuhmﬁuqmmﬁ

SFI tests tess made by gr using 1al tea machn
that growers cannot obtain decent organi b & A
them. then that machine should be considensd oo risky 1o buy. Hype is something ali

about tea machines.

Giound places to obtain information shout making compost tes, the 3
that can be used m making compost tea. eic. are: compost_lesiEvahoogroups com (there’s as anderiine
between compest and tes in the name), and www inticic.otg

Over the next few years, Soil Foodweb Inc will 1o do ch i Ty the powth of
different kinds of hacteria, fungl, pr and des in soil, and What are
the conditions that allow different plant species 10 grow better than ‘,ﬁ” How do vou know
that the conditions i vour soel will grve the hest vickds, the highes: flaver, the best colior and longest
sorage imes” Which hepeficial organisms are the best = provecting ibe plant from dmcse. or poss®
All these (ssues have to be understood. and SF1w commatted to mvestigate those issues, We wamt
wupply the hest, and least sajemaee. answers for all growers, no matter where they svmthewarkl A
big order, but one we'll do our best te achieve, with your help.

Ciood brewmg!
Elmne R Ingham

“Hope 15 not 8 feeding. 11 s neot the beiel that things will hem ot wedl. bt the somviction that what e
are dong makes sense, no mafter how things tum out ©
- Vaclav Havel, former Presudent of the Caech Republic .
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