50|I Quallty Blologlcal Indlcators

(see Key Point 2 - Learnmg Objectlves SOI| Ecosystems. En\nrothon Curnculum

Guidelines, last. update 01/01/12)
OVERVIEW OF SOIL ORGANISMS {see sail food web) — Note ro!e of Bacterla Fungi. & Earthworms

What do earthworms do?: They dramattcally alter

- - soil structure : generate tons of
castmgs/acre/year R L :

- nutrient dynamics: mcreases mlcroblal activity
affectmg N/P levels through presence in feces/castlngs

- plant growth: increase movement of-

minerafs/nutrlents to- lower soil strata.

- infiltration: castmgs enhance por05|ty & tunnels
create areas for.water dramage E

- increased water capacity of soil ~ worms
fragment organlc matter thus increasing soil por05|ty
through an-increased soil surface area _

- - chiannels for root growth: lined with readily -
available nutrients, easier root penetratlon in soil.

- shred plant residue: aids decomposmon and
transport: of plant matenal with tunneling action..

12 Indicators to M-easure Soil Quality in a Field = see how earthworm’s affect these factorsl :

Jote difference in picture between cabbages in natural soll and soil with worm castmgs in picture .
(Source URL: http //cornandsovbeandigest com/twelve |ndlcators-measure-smi-ouaIlty. downloaded 1/19/2013)

1 ‘Presence of earthworms (note graph in - 7. No gulhes/no apparent 50I| runoff

' USDANRCSarticle) . 8. Ability to hold water/for Iong perlods

_ -2'._ Presence of organic matter - . without signs of drought -

3. Organic residues (worm castmgs) 9. No pondmg/runoff from normal ralnfall
- 4. Degree of Subsurface compaction - . . - 10. Crop color - healthy dark green th roughout
5. Soil tllth/meliowness akafriability - .+~ season '
6. _'Sml texture crumbles welf/sllces T ' 11 Soil pH allgns W|th crop growth

T ,easdy/spongy o o 12. Nutrient soil capacrty

Worm Populat:ons and Grassy areas/Pastureland
- How: Take a shovel full of earth from top foot of soil and take a quick count
When _Best in spring/fall, ok during summer _ S
Current’ ‘thinking: 10 earthworms/shovel — good indicato_'r
Re_ference: Building Soils for Better Crops (2012) sustainable Agricuiture
Research and Education (SARE), USDA. Note: free downloadable version!) This
reference contains case studies of farmers from across the country by:-sharing inspiring-

examples-of how soil—and whole farms—have been reneWed through these technlques
A must-read for farmers, educators and students.

ﬁ%rﬂwuw For further worm composting information, producta, ond Iesson' plan/activities, call

Regina Ridgway Bundy regina@wormwatcher.com - 757-256-3489



Farthworms are natwe to non- glacmtcd areas c)i North -
America, but non-native specws from Europe and Asia- also
 exist here, Earthwormns are classified into three groups -

based on their habitat. L:tlerudwellcrs Tive in the litter,
ingest plant'residues, and may be absent in piowed; litter-

free soil. Mineral soil-dwellers live in topsoil that ig rich in -

organic matter: They burrow: parrow channels and. feed on
a mixture of soil and plant residucs. Deep qo11 burrowers p
(night crawlers) dig’ long, large burrows into dcep 361l
layers. They carry with thern plant residues for -
consumption, Earthwort cast'is digested material that'is -

excreted back into'the soil. Castis ehrichied with nmutrients.

(N, P, K, and Ca) and microorganisms;during:its passage

through the worm’s digestive system. Fresh castis g site.of. .,

intense microbial activity and nutrient cycling.. Earthworms

contribute nutrients to the'soil and improve poresity,tilth,.

and root development They are; measur‘ed in numbcrim—

\ Fqc*rors Affechng

inherent ~ Earfliworms are fuund i various
" enviromments, but seasonalandiclimactic variations affect.
their abundance, distribution, and activity. They: are most
active in the spring and autummn, Soil mmsture aeration,
 temperature,.and texture. aﬁ'eu: earthworm populations.
Water makbs up more than75% of the earthworm’s body

weight; $0 moist soils arer prefr:rred to prevent dehydration.

Earihworms acclimate qulckly by maving tohumid sites or
by entermg a rcstmg state. Il the:absence-of mulch, very

: nrgs, can drastically reduce
e, but the lethal
s. A generalized range
rees F. Stable
d improve porosity, -
fon, drainage and
stablishment.

Eapacity and’ orgamc .
worms compared to
3 “organic matter conterit and *
water holdmg, capamty, an dry and reach uncomfortable
temperatures quickly. Deep soils are the favorite mche for |

earthworms, especially shailow soil-burrowers.
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Dynamic - Earthworm abundance and zctivity trend

_ with the amount and quality of plant residues, which -

provide-food and mulch for habitat. Mulch helps maintain

s0il moisture and moderates soil microclimate, providing,

adequate time for earthworms to migrate and escape high -
or freezing. temperatures No-till and other conservation -

"-pracmes create, ideal.conditions for earthworms,. The .
‘population in no-till fields can reach two to three times that. -
‘in conventionally tilled fields (fig. 1). Populations of litter- - - -

dwellers and night crawlers may drop and even vanish in

. conventional tillage systems because of the destruction-of
" burrows -and depletion of surface residues. Earthworm: ~
‘populations. aré gencrally high and active in grassland due:

to the thiek surface.cover and continuous. supply. of food
from residues and animal Wastes,

“While neutral pH is ideal, earthworrns can adjust to pH
- 5-8 with some species tolerating even more acidic soils.
Oxygen requiréments also vary,among species with-some .- .

tolerating low amounts.Ammonia and ammonia-based.

_ fertihzers are toxm to earthworms diie'to acidic COl’ld]tIOHS o
created by their iise. Herbicides ténd‘to have Jow toxicity

to earthworms if used at the recommended rate, especxally

when applied in bands: However; atrazine, which is widely. -

used, is reported to be slightly toxic. Carbamate:

" insecticides (table 1) and fungieides. (carbendazim,
_benmnyl) have severc adverse effects on earthworms

NT-8C

NT-W‘C

F:gure L Eﬁ”ecr af tzllage and. crop on eartizworm number/m
CT=comventional fll, NT= no-till; Wewheal, ‘C=corn, S-—.soybean ‘
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