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Compost Tea Quality: Light Microscope Methods
Purpose of the Manual:

The user will be guided in the basic steps to use a light microscope to assess th
tea. With proper preparation of samples, compost and soil can be assessed as v

in the

Quantification of microorganisms is not possible using these basic microscope proce
& significant number of fungi, protozoa, nematodes and bacteria will not be observe

The refractive index of water is not that different from these organis
these light microscopy methods would underestimate the actual number
since they would not be seen. Given that many organisms are desired, ho
the number is over a threshold number. then it can be safely known that the tea will func
desired.

The benefits of compost tea derive from the actions of the organisms m the iea
protection of leaf surfaces is strictly the result of high bior 1
leaf or root surfaces, and preventing disease organisms fro
from obtaining any of the exudates released by plant surfaces
important consideration in preventing disease growth

A second important benefit that bacteria and fungi provide soi
Waork by Hendrikus Schraven, published on his website

fungi can hsve in holding nutrients in soil, and preventing s
ruinfall events. If the tea becormies anaerobic, and the fil
metabolism begins 10 dominate, then these benefits will be lost An
Bave the full set of benefits that can be scen with asrobic te
Web 5 an casy way (0 assess whether the beneficial organism

Thirdly, protozoa and nematodes in compost and compost tea v
reducing pathogen populations, but also cycling nutrients
eritical function in soil and on Jeaf surfaces when foliar
absarbable forms is required

The fourth benefit of using compost tex. and for which OTEanism presenc
extremely imponant, is formation of soil structure. Micro. and macro
formed if bacteria and fungi are not present. Apain, if aerobic species
slecp, these functions of building soil structure will not occur The larger size predators are also
needed. to build the larger soil spaces and maintain pore structure in the soil £

05, or put to

_roots of ryegrass grow fo 4.5 foot depth in 4 months. .in the picture
| Dynamics, Inc. in Issaquah, WA, holds sod planted in July, _

in November, No root pruning occurred on these plants because soil

1 by excellent levels of soil biology. Compacted soils, ar;d the S
1cts produced by facultative and true anaerobic bacteria .:;\t :m. 3
The soil food web will build soil structure, :md. allow air an .1\

: Roots then follow, reducing water and fertilizer inputs.

s Schraven, S«

cant

s well, and is another benefit ofgcms:g h:eroblc
eft fi ) itions in soil have 10

Pesticide residues, or the residues left from anaerobic condit - G

These functions are performed by the same organist Mfdm

ain biomass, maintain active biomass,

{ toxic material is very important, &

toxified and consumed .
nrevious considerations. Thus, it is critical to maint
Previous cons

in the greate . - i a2t o V.
naintam the grealcs diversity [K‘h'.\'lh]l. within that communi
namntam greatest \ n il it

gl



Diversity is samewhat maligned because non-environmentalists lack an u|1dcrs|l.-mtl::_\c'.h-1 u‘h ::l is
meant by the conoept Especially in soil, all metabolic functions are rcq.uirnl !: ml. .”L,
w.m‘ But the membolic capacity of any one mdividual species M. bactens
protozos of pemalode is namow. Any one species can operate only in & narow ©
moistures, food concentrations, salt concentrations, humidity, etc

functional specics operating m all conditions, a huge diversity is needed. [f'sor ne
§4 shsont, then sometime during the vear, sorme important function will be lacking, and

,u'mmykmmd

Determination of active and total biomass is necessary to know that not only all the needed
e present, but that they are active when needed. Comparison of the total nnd active bi
any sample needs to be made with known active and total biomass in : :
TeSponses. Thus, in any situation, comparison to optimal soil biology, based on plant resg
needed.

fungi

it

Needed Materials
Microscope Manual
Micrascope:

& 4X [0X, and 40X objective lenses (100X Lens optional)

* 1OX W.F. evepicces (W.F. means wide-field)

= Binocular microscopes are easier to see through
monocular microscopes. If lots of samples are
microscope is worth the extra money

* Resolution is the determinant of expense for the microscope
will not allow you to resolve individual bacteria, for exan :
magnification would suggest adequate ability 1o see very smull

bl & bit more expens

guing lo be done, the

Suppiics
Microscope shides

Coverslips (18 X 18 mm)

Transfer pipettes (approx | mi volume)

Contatner for sample collection

Cotton bads for cleaning microscope lenses

Methylated spirits for cleaning microscope lenses

Lint free tssue (camera lens cleaning tissues are suitable) for w &
Jenses. Do pot use regular tissues on lenses. Tissue will leave lint particles on
and have you see things that aren’t really there

* A very sturdy table to place your microscope on.

Always have methylated spirits, cotton buds and lint free tissues on
hand when observing with vour microscope,
Clean up mishaps immediately,

e
— —
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How to Take a Tea Sample

. s¢ a clean collection bottle, such as plastic water bottle, to place the sub-samples of 1ea

h your hands before working with tea, to make certain that the tea is not contaminated

d'or acrating the compost tea in the tea brewer or holding tank or
{ the following methods:

From brewing tea:
i

: from your start-up kit to remove several approximately | to 2 mi




sample collected from several places.

From tea stream while pumping tea out of container:
1. Passage through a pump may kill organisms, so 1o determine
on the organisms in the tea, take several tea samples from the

being transferred.
From the sprayer:
= A3 lea is being sprayed from the spraver, spray into a container
during the spraymg event

* Tonsport the container to the microscope. If there is son
micrascope, transfer the sample into a plastic, or non-breakat
sealable top.

* Remember to leave at least % of the battle empty, so the organisi
breathe while they are being transported in the sealed bottle

3. Take the samples from various places in the tea brewer, 50 you have 23 10

= Jars. Note that the majorsty of testers over-fill the

ainer is filled with air space, so the tea will remain
calest safety in mailing, plastic, light weight
than water previously should be used

= picture below). Initial recipe
acid addition. All three plastic
ave limited ability of the

! adequale (se




Assembly of 100FL & 100FLAQ Microscopes. e
This is hiow vour microscope will look fully assembled. Try and become i

Slide Cam

tea sample
with the parts as they will be mentioned frequently when preparing a tea samp

10X Ocular Lens (eye piece)

“ Y Power Switch

amiliar

10

Steps for Setting u
Microscopes.

Step 1

Vessel storing
Compost Ten

p Compost Tea on The 100FL & 100FLAQ

Drup of tea on
tentre of slide

=

» Cover Slip on
Sample

2

Step 1. Using a clean pipette so there is no
contammation; mix the sample (o evenly distribute
the organisms. Place the pipette about 13 into the
tea sample, then draw the liquid up the pipette

Step 2. Place a drop of tea on centre of slide.

* Of two drops are best
place oo much liquid on the shide.
want the cover slip to be “swimming”™
roscope lens 1o make contact
s, wipe clean with lens tissue

and 40X lenses are not designed for
1 in ligquid.

Ily place one cover slip to the
ce of the slide, just next to the drop of tea and

lower the cover slip onto the tea

Step 4. Place the slide on the microscope stage and
clamp securely with the slide cam lever.

| Turn the power switch ON.




the sample is directly over th
centre position

Step 6. Swin
the sample
You will

Step7. Tum

you all the way

Step 8. Distance betweer
stage position

sStep 9.

Ay

L]
Sp———
Coursg -
Focus Kn

Step 9. With the 4X Objec
position and looking into 1

ers locked mito
cpiece, tum the
Coarse Focus knob away from you until the sample
comes into focus

ulty focusmg or finding

Is to move

5 lo Vie

com

mething to

Step 10. Exampie of magnification using £X
ctive Lens

ple may appear grainy and difficult 1o

guish organisms. Don't try and look for

nisms at this point. You are at the early stage of
YOUr MICToSCOope.

Step 1 1. Place the Light Lever on the condenser all
\ he lefi.
Looking through the evepiece at the sample, slowly
move the 1 Lever toward the right. You will see
the intensity of light shift from dull to bright. Find
where the light is comfortable for your eyes and you
can see the sharpest image. Too much bnghtness
will mask organisms

Step 12. Swing the 10X (YELLOW) Objective Lens
above the sample in the cenire position,

You will feel the lens click into position.

Total magnification is 100X




Step 14.

Step 16.

the fine focus (sma
sample comes mnto focw

Step 14
Example of magnifi
lens. Yon may see st
strands of fung:. an
sample

Step 16

o focus

ound light

to the

ght intensity

is not

detect anything

en take the shde out

tea sample rapidly move in one

nersion in Hquid

(M}X Lens. This 15 the onlv lens to use t
i ace a small drop or two of

his m cation
mple

1on

1 v done when setting up a sample

Once vou have located the sample, swing the 100X

1 a little distorted.

ion, but the sample may see

er s the preferred colour to use. The bive
doesn’t change the magnification. This will help
Place the filter in the slot at the base
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Observation of compost tea under 4X. 10X and 40X
magnifications.
W0 X
obective
1=

- e e

Testate

amoebae




d Curve of Compost Tea Quality

manual is on the biological quality of the materials being examined. Chemisiry
using these methods, 1o a limited degree. Look for erystals and mineral particles,

»and so forth in your samples. The presence of salt erystals indicates a potential

s of compost in order to look at compost in a qualitative manner. Prepare a
 This means add 1 part compost to one part water, or one part compost o two

le on the microscope slide, and follow the same
re for looking at tea. Whil::?hw: ot assessed a compost standard curve as we have
post tea (see below), compost quality can be qualitatively assessed using t
‘tea. The “standard curve” remains to be assessed. Keep an eve on the SFI
ries of pictures, just as we have developed this for compost tea,

his apprao

webstte for

ﬁmnﬁbemsﬂalcusinglhmlaw magnification, bright field microscopes. but th
section will allow you to qualitatively assess “had”, “poor”, “acceptable”, “very g
llent™ levels of the desired organisms in the tea.

MIEQUI\UTATIVE measures. The results are expressed in ¢
qQ o5 or numbers of individuals, Because many fun,
tnless $ the shadowing method is done just exactly correct, some bacteria nr
mwm light nucroscope methods, Using the iris dinphragm pro
1sual, meofﬂ:mhclcm, fungi, and protozoa. To be truly quantitati
- resolution microscopes and differeat shadowing techniques, called

differential interference

alegories, not

21 and

Y. and epi-fluorescence MICToscopy are required.

: i Yousee when you look through the microscope. when
er arex of the sample, that is a second field,

-wymohamrems_ample. Choose the pattern yoy will use to decide
You start looking a1 # sample how vou will

¥ou move the slide and

choose which se1 of fields

Definitions of the Levels of Biological Tea Quality

Bad: None to very few organisms observed, When examming 10 to 20 ficlds, only bacteriu are
observed, and less than 25 bacteria observed in each field. See picture below of “bad” tea.

Poor: More than 25 but Jess than 500
bacteria are seen, then this puts the t
bacterin, but high numbers of bacter

bacteria seen in each field, If patchy clumps of hundreds of
ea info the poor category. The key is that nothing other than
13, are observed in poor, but not bad, tea,

Acceptable: Somewhere in the first 10 fields, at least one fungal hyp
a thick hyphal strand, that goes across the full field of view.

hshuudhelem.rnfulb}y
If only bits of hyphae are seen, then

the sample is still in the poor category. More than 500 bacteria per field should be observed, with

irst 5 fields, a fungal hypha should be seen, and preferably more than one in
Again, remember to focus up and down through the sample. Bacteria
ous that you would not want to consider counting them. Thousands per field
il the organic matter, zipping around in the liquid. The smallest critters
mobile bacteria. Not all bacteria are mobile, but if you see them zipping
w you have active organisms. Unfortunately, you can't tell if they are
or true anacrobes, since all three categories of bacteria have
rotozoa should be seen, preferably more than one kind of
es of flagellate or amoebae,

ew should contain a strand of fungal hypha. Thick strands are better

-ty good tea, the bacteria should be everywhere, and 100 numerous
i be dense, with several individuals observable per field. In

5 will be found as well. This general requires compost with great

»des will not reproduce in compest tea. The brew time mmoshm If
e lard in the compost, they might wake up during an extended holding period

:asons for poor quality tea: .
'llhd. Tr':fm;lsx ru::unn for a lack of biomass of bacteria, fungi or protozoa in compost tea. lf‘
gal filaments are encased in a layer of bacteria, they have been attacked by anaerobic bld:::
and it indicates that the sample has dropped below 6 micrograms oxygen per liter. G:nna!.[}_,
anaerobic bacteria consume the “innards”™ of the fungi hyphae, leaving the outer wall remarning o\
behind. Sometimes even that wall will disintegrate, leaving no sign that fungi were ever present
the tea.

Protozoa and nematodes also cannot t_ol-:r;uc reduced oxygen chmom an;:' ;;!‘ﬂ gtmi:ﬂ! mis
into a dormant condition if the reduction in oxygen 01I.‘cu.rsslm v enough. drop in oxygen
too fast, or lasts for oo long, the organisms may be killed.




iy (iF there are no fngi in the compost, there will be no fungi in the compost
, high levels of consumers are additional reasons.

: i ssed i s cases. High
§in & component of the tea production can be visually assessed in some cases. Hig
."ﬁ:wuahcrl;rmkinmem Bad smells, no active organisms, too low total

est a problem during the tea brewing process.

(i many poorly designed compost tes makers is the inability of the fungi to escape the
container, Larger opening size containers must be used. In general, 400 micrometers
2 or larger is needed.

extracted into the tea, they can hang-up on “chunky™ materials during filtration. If
‘materials escape the compost bag and are filtered the fungi can be caught and held in

r of particulate material instead of going out onto your plant surfaces. Use of screens that
ed, or sludge removed every few minutes are required if compost is put free into the tea,

if 400 much particulate material comes out of the tea maker.

‘tea makers where high amounts of compost have to be used. Compost is an inoculum
£ dea and should not be viewed as the source of ALL the organisms in the final tea. [f more
0 kg, or 14 10 20 pounds, of compost for each 2000 litres of tea are ysed, suspect that the
-eycle kills some of the organisms, either through lack of decent acration during the brew,
o get the organisms out of the tea maker. Any tea maker using more than 2 to 3 kg pe
/OF container (3 10 7 pounds), in a 400 1o 2000 litre brewer, should be carefulls questi
ally an extractor masquerading as o brewer?

: mﬁewgmslmm extracted from the compost, but no growth period is

SR inciudes extraction, but compost smounts tsed are minimal to achieve the -

58 of organisms than an extract, because the brewing period allows the arg

s under considerntion suggest that compost or tea needs to be te

1s 50 vou know that the compast and the conpost tea are below sigr

h . Testing is especially necessary if the tea will be sold com
0 claims that the tea might have been the source of 4 problem.

DECOPE lﬂ-@‘hﬂm rmnl._pilttunes of each tea can be taken, to document thai the
L organisms is present in the tea when sold. n conjunction with an £ coli test,
about the quality of the compost tea should be alleviated.

Ve s useful as  general comparison with respect 1o quality. Y i nieed
a9 quality. You don't nead to
m—h:mmufgu,mthm level to establish that sms are

m that yoar reading is reflecting what you are secing by sending samples
‘brew .Q_&Sﬂlfhmc_mﬁnn what you ane seeing. Lots of critters? Excellent
Poor tea, don tsell it 1o anyone.

Lan poor tea be “fixed™? Sure. Add more critters, add more foods, and 1est again.

Did you get the organisms in the tea? Check with vour light microscope. When you think your tes
15 in great shape, send a sample into an SFI lab and confirm activity is what it needs to be.

Note: All the following pictures are 400X total magnification unless noted.

Bad Tea

Throughout this tea, shown in this next picture, there were only a few bacteria per field, no fungi in
any field observed, no protozoa and no nematodes in any field of view. At least 20 fields should
be examined to make certain no fungal, protozoan or nematode biomass is present. Confirmation

th SF1 testing also showed only bacteria present, most of which were anaerobic (did not stain
with FDA)

b bl k)
“ew Bacteria — Both in an out

of focus

Organic matter with
bactena

| ;i p 1 . for this brew, but
Fungi, protozoa and nematodes may have been present in the compost used s

rine the brewine. anaerobic conditions most likely developed, and the acrobic organisms were




Acceptable tea

a. the tea has only bactena -

iomass i jous bad te < g
-y mum:‘iﬁf}iﬁﬁn 30 fields of view. Confirmation
‘fungi, ne protozoa, no

ﬁnﬁtadmmu fungi, protozoa or nematodes.

bad to be examined in order to find this single strand of fungal hypha. The diameter of
5 \Was narrow, about 2 micrometers, indicating that it most likely was not the most
fi Bacteria are in good numbers (hundreds in this field alone), with rods snd

icial of fungi
{many different sizes and shapes. No protozoa or nematodes were observed anywhere in
this sample

f

bacteria were observed in the sample. Again, confirmatory testing with SFI metho

: i this next saniple, there is a good level of bacterin in the clump of organic matier "’-':.I

Poor tea: occasional

clumps of bacteria in

e colonies |

19
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_TVu'y Good to Excellent Tea

s the first ficld observed. and for the most part, in each field observed, fungi were vi
\bacteria were seen, and protozoa were present. The protozoa observed were flagells
‘amoebae, not ciliates.

Fungal hyphae,
diameter about 3.5

I_'_-u"_ﬂ‘-_i'
Tl B

micromelers

Pl b o e, 1)

[ \dll‘lpll.'b of Organisms

ton, examples of different organisms and what they look like, as well as other materials
( nsms are shown. Training sessions are needed to help people identify what is
microscope. When in doubt, take a picture of the material in question, and send
ture to SFL. If we can't identify it in that fashion, send a sample of the tza into SF1 10 have &
irmatory sample performed, to figure out whether the material is a problem or not

Bacteria

ed cocci), rounded rods (coccobacilli), rod shaped (rods) or spirillum

They are g 'Lmn]]k I to 3 ym long, and about half that width wide, if

lly I 'to 3 ym in diameter if cocci (round). Spirilla are long

2 pm in width, while bacilli can be short {2 to 3 um) 1o very

II join together, and make two-bacteria “V"-shapes, or

a arc famous for this). Yet other bacteria can form one-

-hams. Be careful not to mistake these for narrow-

nts where the individual bacteria connect in order to

narmrow hypha

12 whip-fike structures used for motility), and move
wn, searching for food. Other bacteria are not

" which is the result of vibration in the water film.

Bacteria Criteria

| shape
Single rods, long, short, fat, thin, motile or not
motile
Double rods (two in chain), motile or not
_Linked rods, in chains
- Round (cocci)
Coccobacilli (round rods)
Single, double, in chains
_Motile or not, big, small
. Comma shaped (vibrio)
Spirilla (wave shapes, highly mobile)
Estimate < 25, 25-500, > 500



Smaller rods

Long bacterial strand, which is actually severl bacillus individuals -;-r-n" t
smaller individual rods, cocci, organic matter debris. and a large pice
lower lefl comner.

How many bacteria in this field?
Less than 25, 25-500, >500,
Far oo many to count. Estimate.

This picture contains many cocci bacteria. Note the rod

ol organic mater,

1 bactena surrounding the cluster

.

Rod bactena,
Long and short

Many cocci bacteria and rod bacteria. Note the various lengths of rod bacte!

s obse 5 5l les.
lone and some linked. Linked bactena is observed as sharp ang

=1



s . Flagellates
|

; - - =y
Flagellates, and any of the protozoa, typically move in distin
differentiated by movement from bacteria. Even the most moti
short period of time. Many, many rods of many sizes, and cocci, [t

b ‘
T ) -
. - =
The BEXE PICHUTE is just left afl]lu PYEVIOUS picture. Most of the bacteria are no in the same
position, showing Bow many of the bacteria are actully moving
many shorter bacterial rods, many cocci

of different sizes

Find the four long bacterial rods,

<an also be seen, A flagellate cyst (lower left), and three

100X total magnification

exed humic acid. Various soil

) . 3
X e ¢ " %
e 4 LT LA .

- o ol

bac round soil particles, cl

Muore bacterin, mostly arounc F St

Mineral particle, protozoa, scratch on the microscope shide.
Mineral particle,

Seratch on
Microscope
slide

- g ‘&

~ -

av colloids. and organic matter (brown colors).

an 3 micrometers in length, therefore most

iles of co |pf

2
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h 2 .il fungi always appear as strands, thread-like, of various lengths. They can branch,
‘o remain one single strand. Chains ‘;{l.‘fm cannot branch, so the branching is a good

Fungi can be clear (hyaline), tan, gold, reddish, light brown. dark brown, or black. The darker |_[~.v
L -W.hmm:hwwrhmc acid materials the fungus has put into the cell wall. In gencral
 the beneficial fungi will be dark colored — from tan to gold. 1o red to light brown, dark brown or
. ‘,_ black. This is not a perfect correlation, as some beneficial fungi are hyaline, or clear

E

o Many strands have a grainy or minutely rough appearance. This is because fungi will com !
. mineral elements on the cell wall, most often calcium for example, but could be other m
. materials a5 well. Calcium oxalate is a common crystal on the surface of many fungi.

sl

N ;Mdﬂnhyphismdwguodindicnﬁcnafabmeﬁrml fungus. The extremely sl
" strands are probably not fungi at all, but bacteria of one kind or another. Actinobacter

: 3 extremely slender hyphaz — from | to 2 micrometers diameter. The actinob ) 1 be
) : actinomycetes, bt these hypha-forming bacteria are not fungi at all. Their c
:' i composition clearly puts them in the bacterial kingdom. not the fungal kingdom

- slender strands are not fungs at all.

i The “lower™ fimgi generally have slender hyphac, although not as slender as «
! ~ Domycetes, hyphomycetes, and many ascomycetes, which are all large
* genem of fungi ranging from true pathogens to typical soil fungi, have hyphal dis
- 25 micrometer range.

AR “The truly beneficial fungi have wider diameter hyphae than any other group
~ dismeters i the 3 micrometer or larger category are almost always benef

f - and large diameter means a beneficial fungus. The only exception to the large
are Rhizoctonia and related species. They can have hyphal diameters in t
2, but are always clear, or hyaline, They do not genenally grow well in soil. o
% spores, until & plant root, or other plant material is present. They do not compete well with other
-Mwinmo(‘dwm soil fungi gencrally suppresses the disease fungi

R

Ly at the strands of hyphac 10 see septa, or cross-walls. This is another good cluc ih

are looking at is a fungus. Most of the “lower” fungi (oomycetes for example

group of fungi that contain most, but not all, of the pathogenic fungi) do not have

They make cross-walls at random. The beneficial fungi make cross-walls at regular

the hypha, another distinguishing characteristic of beneficial fungi. Unfortunately,

i wﬂlﬂw eross-walls, so if there are no cross-walls observed, vou

e “bad funpus™. Il you see regular distances between cross-walls. then vou can
is n higher fungus, and most likely a beneficisl one, '

are ALWAYS even in diameter along their whole length. There cannot be any
8] rough or tom i?il.s in hyphae. Organic material can be attached to the
. 80 be careful not 1o dismiss a hyphae because of organic material on its
Fungi do not huui at a sharp angle, although they can be broken, which will produce a
. But hyphae do not fray at the break. Hyphae can branch, and the branched hyphae

dismeter than the mll;:.-v hyphal mmd. In general it 15 only the higher fungi which

30

Hyphae will sometimes be cytoplasm-filled, and sometimes empty. The vacuoles inside the cell
appear clear, of a less-dense nature than the cytoplasm-filled areas. The cytoplasm-filled area can
grow and produce more fungal strands, while the empty areas cannot. But many fung: move

toplasm along their hyphae, so what may be empty today can be filled tomommow. Or ina few
hours

t and are of different mating types (chlamydospore production), or in fruiting
1shrooms or truffles. Higher fungi produce mushrooms, or truffies, so most of the
-ounter in agricultural soil which is disturbed by plowing will not be these higher

i ou encounter in healthy forest soils will most likely be the mushroom or

nated and is growing out to find food (humus particie). Many small
cocei, and organic material and humic acid present.

3



Fungal Criteria

stage, single. double, triple
ling spores, VAM very tender, Trichoderma

s or threads, parallel lines, may branch
no structures inside hyphae,

= shredding, wisps, fragments, clear breaks
~ —Not crystalline, rarely curled

— Diameters

“

Curly object
l Not hypha

TRSSSSERRRRRRRD

Fungal appearance

= When fungal growth occurs in the brewer, many
active hyphae occur, branching common,
hyphae soft, puffy with rounded growing tips

* When extracted from compost, usually no
growing tips, cells walls thick, breaks sharp,
look like fungi in healthy soil

+ Anaerobic bacteria may attack hyphae, enmesh
hyphae so completely covered, indicates low
oxygen

growing in compost tea.
mmeon, hypha soft, pu
»d growing tips.

Fungi extracted from

compost




Fungal Categories

* Presence/absence in each field

* Diameter: Actinobacteria 1 -1.5 uym
Oomycetes 1.5 —2.5 uym
Ascomycetes 2.5 um
Basidiomycetes > 3 um
. Most beneficial hyphae are generally wide
fj:ameter, colored (tan, honey, golden, red
brown, dark brown) :
« Hyphae stay uniform along whole strand

.

The picture on the left show two types of fungi, The white fungus in the top portion of the picture
is a new strand of fungus. Thus having reproduced during the brewing cycle. The two dark brown
strands have been extracted from compost during the brewing cycle. Diameter is spprox 2.5pm.
The picture to the right is also a new strand of fungi. Note the much wider diameter.

The black pointer shown is approx 6um. This is seen at 400X total magnification

In both pictures the hyphae is uniform long the whole strand.
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Protozoa

All protorsa ¢ UMM

HI encyst and form a2 dormant
s for consumption,

0 10 sleen™
0 tleey

00 wet, too dry, lack of pref

rred bacie
¢ are all thing

2s which can make pro

V2o

s diameter usually) of the three types major groups
s of nactenia. Two flagella per individual is the

observed. Cysts are small and circular,
d trophic stagej, with a single thick wall around

i bmeters across the bodv. They can
build, or they can be “naked”, without a
out from the amoebae body. Some amoehae
Other amoebae “bleb™ the false foot suddenly
- with thin filigreed threads making up the
i circular. The outer wall of the double wall is
1s always very close to perfecily round.

moebae-like, but have flageila. They are
gella, but the flagellum is used as a fishing rod
tiate these amoebae from flageliates. but they are

GREAT fungus (wide, wide dismeter) above
five in & 12 to be used for soil drenching; they
But spores are not typically of much good in {c

apidly enough on a leaf surface 10 provide pro

1 drops below true aerobe levels and facultatively
¢ anacrobes are the preferred food or is it because
becomes limiting? We don’t

nicrometers) and fastest-moving of the protozoa. They are fun
COm z out of organic matter moving at fast speeds.
shing soil particles, bacteris and other things out of the
wls in their bodies, are used like oars to motor them through
i compost ciliates are kidney bean shape (Colpodal,
can be often seen. Vorticella are the vase-shape ciliates on stalks
xes with cilin, then suddenly contract the stalk and shoot ofY into the

for a betler T‘:.ln_'l.‘ o |_'.'IF‘|'|[TL' bacteria

15 they

alled. Thev can be mistaken for yeast.

rather clear, and single
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Protozoa Flagellates

- %ofcﬂﬁemmanaembac conditions. Bad
~ news if making ACT

Jlntes cysts are much larger in size compared 1o the cocci bacteria in the background of this

Protozoa Criteria

want to see mix, high numbers reduce bacterial
¥ . 5

» pear, teardrop, banana
\bumbling motion, one to several flagella

("]
Fa

CLEERNREECSRERNDD



Amoebae

_rMIelﬂsm maoving for the
- must part. They tike to bend, stretch
- and curve their bodics. They arc the
 bhandest protozoa 10 see m the
“mmcroscope. The ins daphragm has to
e set comrectly in order 1o see these.
mnammmmmsn

| =
Mu&gmmm,

- Amochae cysts are double walled and
- Mﬁmuﬂummu
‘symmetrical but the inner wall is always
very close to perfectly round

(e E iR EEER

Amoebae

3 Naked amoebas feeding on
bacteria in the background

A vacuole.
The vacuole is used
for the intake of
foods and the
release of waste
products.

| \. I.t\..\.! amoebae move about by using
seudopods or “false f eet”
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More ciliates, which come in all
sizes and shapes.

Vorticella

Ciliates




sove like snakes, They need surfiaces o attach to. but need i
¢ live on the films surrounding soil particies and organic
ps of nematodes based on what they cat:

pdes that have the equipment to both attack roots and consume fungi. Do
hmve been observed doing that. Do they eat roots? Yes, some have been
Do they switch from one food to the other? Why wouldn’t they? When

ass is low, it would be unlikely that they would chose to starve to death, given

ek rools of plants. But the actual event of switching has not been abserved.  Does
e that this happens? Is it important that switching occurs? Will plant
harmed because switchers reach high numbers when fungal hiomass is low”

ce s s that this is a potential real-world scenanio, based on work done in

are required, where fungal biomass, nematode numbers and plam

‘Bacterial-feeding nematode., tail in organic matter

- "

s

1
.. ) | -
o L
=Y

total magnification.

Nematodes

Nematodes are one of the
larger organisms to observe
under the microscope.

This image of lots of
nematodes is taken at 40X
total magnification.

it 100X total

Same nematode at 400X




Qualitative Assessment

T place compost 1ew into & category, you are required to look at 20 fields. A “field

Mmage you see when you look into the microscope. Once you move to another location on the
sample. this becomes another field.

The category of the compaost tea is based on the presence or absence of arganisms of the |
#h 20 fields. On page 47 15 the QA Duim sheet for vou 10 use as a puide | cument an
ten.

There are 20 squares for each organism to be documented on the QA
Organtsms. Thes is 8 presence’ absence assay. You either see the
don"L

Set the sample ready for analysis.

Begin at the top left comer of your sample. Not at the very edge of the ¢
from the edge.

This 15 field #1. Observe what vou see and document

Use the fine foous, moving up and down through the samp!
while looking through the field. You can easily miss s
the bottom of the slide.

In square #1 on the bacteria section of your sheet, place a tick if there is 2 posit
count the bacteria. observe il there are say <25, 25- 300, or > 50

Next, g0 to square #1(you are still observing the same field) of th
seetrue fungi. A tick for yes. A negative for no. It can ma FOIM & $ma
strand. Actinobacteria is also a positive, but is not classed as fungi. Not
and what is true fungi

Continue the same process with protozoa and nematodes. Once
move the sample 2 little s0 vou don't sec the previous field an
Move in one line down the shide for about 7 fields. THEN S
Move to the centre of your sample and repest another
Move 10 an ares 10 the bottom right side of the shide an
You have completed 20 fields, This will BiVE yOu & true representat f vi
ﬁ:ﬂl‘nng‘?om.\ GO LOOKING FOR ORGANISMS IF PLACING FHE TEA IN
Begin with the bacteria section of the sheet and count how many sguares |
Each square is valued at 5% 1f a1l 20 squares have a positive sighty

you bave an excellent rating for bacteria alone

Repent the same process for fumgi and count the number of sy ares with ¢
percentage in lhc fungi section. Do the same for prot 1700 an
The overall muting of the tex is based on the lowest percentag
erCentage is not an overall indicator ss nematodes cannot reprody
¥ou see nematodes this is 3 bonus =i

Ex: You have an excellen: mating (100%) for bacteria, 35% fung: 109 ~ y

this tes would rate s an adequate tea. The lowest percentuge is 11 4 I e el
l-.:G Bﬂtrn§ $00%%, Fungi is 0%, and Protozon are 40%, This we 4 r *
e e Quealicative <ategories chan to place the tea in the .\_,.|r._-'i_|.,l- 3 *HTRIE N poor |

THE LOWEST PERCENTAGE IS THE DECIDING FACTOR.

Qualitative Assessment
Sample Date:

Identifier;

Acceplable Ppor Bad

Qualitative Categories

B/field Flfield Pffield N
Bad <25 0% 0% 0%
Poor 25-500 0% 0% 0%
Adequate >500 5% 5% 0%
Good >500 20% 20% Maybe
Very Good >500 50%  50%  Maybe
Excellent >500 100% 100% Maybe

Bonus points for Nematodes




K Other Materials

| -

i ."i I"' + Fibers — often torn, textured, twisted, flattened
~ * Roots - cells, stele and cortex

- = Crystals — calcium carbonate, silica,

L Diatoms — photosynthetic, square cells, filigree
= Alga, algae — chlorophyll, symmetrical looking

' plant cells, filaments

* Organic Matter — brown, chunky, humics

* Insect larvae — segmented, accordion
movement

* Yeasts — filaments, budding, larger than
bacteria, often anaerobic

g
-
1

Other Materials




Other Materials

Bubbles

Crystal

fragments

Non-organism materials

but diameter does not remain constant and there is a metallic
paper which was treated with strong acid, denaturing the

ifficult to decompose

- = ik - cei]
Plant root in the process of being decomposed.

amorphous




Many bacterin, plant debris in mid-picture, undergoing decomposition The stranc
the plant material is too narrow diameter, and not consisient diameter to be a fungus

‘-"'-.

Not uniform diameter

bl
b

iy -
59




Plant debns, probably
stem surface cells

" i -
in & tea with many ciliates, plant det

b heen o dec woed E n
er name for plant debris that has been so decomposed by
: ; o wh CAInE G > determined.
bes that the original plant from which it came cannot be dete
mMICropes N L i -

g -
There are fungal byphse in the middie of the thick
& very hard 1o see as the anacrobic hoct
having a grand time cating the anacrobic 16 fiot ¢
long in anaerobic conditions. not beeause of the lack of oxygen, bu a f what anaero
orgamisms do, and the metabolites they make

clumps of arganic mater
1l are consum
bactenia. Beneficial s

|
1|
]
| |
L
4
N
|
| |
i |
i
|
&
L
"
E
.
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Reading materials
hhmmge, always dial back in the 4 X lenses, or the empt,
u don't accidentally scratch a lens.

slide. You can clean coverslips, but you will have to be very carcful 1o , Darbyshire, J. 1994, Soil Protozos. CAB International.
AR yout THE textbook on soil protozoa and what they do in soil.

Andrews, JLH., And S. Hirano. 1991, Microbial Ecology of Leaves. Springer Verlag.
What's happening on the leaf surface?

e Side i warm waier with e soap. Rinse in clean water. Dry. and Dindal, D.L. 1990. Soil Biology Guide. John Wiley and Sons.

Taxonomic guide to ALL the organism groups in the Foodweb. Good pictures.
: hﬁwwmml&,miedmdstm

I, G.5. (ed). 1996. Methods for the Ex ion of Organismal Diversity in Soils and
CAB Intemational. :
Excellent compendium of classic methods for examining microbes in soil.

thoroughly to ensure no cross contamination. Rinse any residue from
shake and empty. Do this several times, Have a vessel

tio and draw this liquid into the pipette. Leave in the bleach

A minutes then rinse the inside of the pipette thoroughly (a1 |

east 3 times with

1994, Soil Ecology. Cambridge University Press.
ctures, drawings, descriptions of processes of all the organisms in the sail food web.

¥. No wiping motions. I ojl or other
he microscope (condenser,

glass parts of 4

1989 Soil Microbiology and Biochemistry. Academic Press.

CLASSIC Sotil food web book.

evepr

e glass with the swah

A
g
g.
B
L=l
&
8
£
(=%
£
=

87, The Microbiology of Terrestrial Ecosystems. Longman Scientific &
microscope. Dust and dirt will e

stroy the mechanisms in

terrelationships between soil orgamisms; descriptions of organism groups.

ROpe service to clean and align the micToscape to maintain m

JXTmium

nce Society. 1994, Methods of Soil Analysis. Part 2. Microbiological and Biochemical
ties. SS5A )
The standard testing procedures in soil science

Stolp, H. 1988, Microbial Ecology: Organisms, habitats, activities. Cambridge Studies in
Ecology ; ! ! : 2
Basic text, descriptions of functions, metabolism of bacteria and fungi, classic nutrient

cycles.
Journals to look for:

Applied Soil Ecology

Biology and Fertility of Su'ils
Soil Biology and Biochemistry
Agriculture and the Environment
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