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What's Organic? —
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Certification |

Certification agency Ispect farm

Farming practices to help natural cycles

The Soil Food Web Organic matter
and soil biology

Beneficial
insects
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Relationships between soil food web. plants, organic matter, and birds and mammals
Image courtesy of USDA Natural Resources Conservation Service
hiip:Hisoils.usda. gov/sqiisel_gquality/soil_biology/soil_food_web.htmi,
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Not used:

Synthetic fertilizers
and pesticides

Urea

46-0-0

Genetically engineered
plants and seeds

SOYBEANS

\

Post-harvest radiation




Organic: Hawall

e ~200 certified farms

* 1900 acres fruits an
vegetables

 Different type of operations



Organic: Hawall

Organic Greens- Kauai



Basic Concepts

Adequate Food

Big tool box

Multiple Bottom Line
Werking Tegether
Tool Box

Envirenmenta
Stewardship

Economic
Viability

Quality of



Early 1800s, Synthetic fertilizer
invented

1913, Nitrogen fertilizer mass
produced

1931, Albert Howard,;
soil health = plant health

1947, J.1 Rodale;
Soil and Health Foundation

1960, Rachel Carson;
Silent Spring

1970’s; Agroecology and

Organic is...

Unconventiona

Indigenous systems

1924, Rudolf Steiner; Deme er
Association; Biodynamics \
1936, Mokichi Okada; Nature%‘a

1943, Lady Eve Balfour; The
Living Soil
1950, DDT and other synthé‘tl"-
use in agriculture rapidly expan:

1971, International Federati o? I =
Organic Agricultural Movements= \'-’,,,..,,,j;-
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Feed the soil

ncreased
—P biological
activity
/ I:E d‘wmw}
reduced decomposition
s0ll-bome diseases, . ‘/
parasitic nematodes a5gregation
k,i increased
pore structure humus and other growth  nutrients
Improved promoting substances  released
; / harmiful
improved tilth substances
and water detoxified

storage



| food pyrami

So

Cover crops




Cover Crops

Cover crops to increase organic matter
e Legumes to fix N.

Grasses to scavenge N and fix C. o

Broadleaves, legumes, grasses to smother
weeds, protect soll, attract beneficials etc.






Cover Crops

Crotolaria

(Sunnhemp)






Commercial Compost Operation, Oahu
Good source of

organic matter

costs $$ |

(G

Good source of
micronutrients
and organic



ompost

On-farm compost pile, Maui

Keep moist















Compost benefits

- Contains most plant nutrients, some in smal

amounts. “5 :

i

" i

e Can improve soil:
e Structure
e Moisture holding capacity
e Nutrient retention

e Can also suppress some diseases
e General suppression
e Antagonism
e pH buffering



Compost production

Managing the decomposition of organlc’" "
materials.

Five essential ingredients:

DR W =

Water (wet sponge rule)
Oxygen (Turn frequently, no off odors)f’__
Carbon (Wood chips, paper, cardboard)f-’:-. AN

Decomposing organlsms
1. Actinomycetes
2. Bacteria




Compost production

e Pile should be at least 3 x 3 x 3’ for
adeqguate heat to develop.

e Materials should be shredded to —2”

e Layer high C and high N materials
alternately starting with high C.

e Include some good garden solil or finis
compost to inoculate.




Compost production
e C:N of feedstocks should be 25-40:1.

e [Feedstocks divided into “greens” and
“browns.”

greens.

e Actual rate dependent on materials. S

Compost calculator:
http://www.klickitatcounty.org/SolidWaste/filesht "I
nics/compostCalc.htm




MATERIAL C:MRATIO

Fresh chicken manure (laying) G:1

Tomato processing waste 111

Vegetable waste 12:1 - -

. . Making and Using Co

Fresh chicken manure (broiler) 14:1

e mane o http://casfs.ucsc.edu/educ
resh turkey manure : . i

Grass clippings 171 Instruction/tofg/downloa

aeed o 1.7_compost.pdf

Fresh cattle manure 19:1 - -

Rotted manursz 20:1

Apple pomace 21:1

Fresh horse manure 22:1

Crape pomace 28:1

Legume shells 30:1

Cereal hay 32:1

Dry leaves 40-80:1
Corn stalks 5001
Oat siraw T4:1

Grain chaff and hulls (e.g., rice hulls) 80-120:1

80:1

SLl'dW

TuuuLh_y hay B0l
Paper 170:1
B ! Mewsprint, cardboard 400:1

400:1

L Sawdust

Woaod chips, shavings 500+:1



Klickitat County i

Solid Waste Home Page = Compost = Com Mix Calculator Introduction =
‘Compost Mix Calculator

Compost Mix Calculator

‘Choose a material. Enter a cubic foot measurement. Press TAB. The Total C:N
ratio for your recipe will appear.

Aim for a TOTAL C:N RATIO of 30. (25-30 is good. 20-40 is OK.)

availabl availabl availabl
[ = [ = [ =
Material CuFt LbwWet3aH20  %%C %M L& N

Vegetable Waste 11:1 | ! I ﬂ?l & 34.75 32 2.65 10.66
! El | m | 22 | I |

3 4444 40 I .02
| Weod Chips Softw ood 2261 j| I I | 20.38 | 0.08 | 5.43 22684
|
D
Moot AT T —r—r— I
[ o
[ e 40 |
Tm""ﬁl 208 I o7 I 20,15

For a total C:M Ratio of 20:1 mix :‘

1 partis) Vepetable Waste
3 partis) Wood Chips Softw ood

iK1



Compost Applications

General rule of thumb recommendations 500- 2;{' ”
pounds / 1000 ft?

Higher rates for initial application, lower rates for
maintenance. (G

‘.
L "\in. 7

Good quality compost = 2-3% N, C:N —15, dark'

content ~3O 50%0

Nitrogen mineralization rate during crop perlodw1'_3;.;;1:” ?'* |
50%0, depending primarily on C:N, tempera{;“
and soil moisture )




Importance of C:N ratio

The dividing line between immobilization and
release of N is about 20:1

>30:1 results In mineral N immobilization

20-30:1, neither immobilization or release of
mineral N

<20:1, release of mineral N early in the
decomposition process



Adjust C:N ratio

All pots received 1 gram nitrogen as compost alone or in
omblnatlon with meat product.
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Carbon to Nitrogen ratio
of amendment
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Using Compost Efficiently

Combining low rates of compost with high
nitrogen fertilizers to improve fertilizer use
efficiency.

Using agueous compost extracts (compost tea) |
to extend applications over a larger area. 3

Incorporating composts into seedling media to
target applications directly to the seedling ™
and replace imported materials.




Seedlings in 100% compost




Compost “ Tea”

eUses air and
water to extract:

 Nutrients
» Organic acids
 Microbes

 Ratio of water to
compost ranges
10:1-100:1

« Water is not
circulated, only



Yield of Brassica rapa ‘Shogun’ (40 DAP)
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Shoot fresh weight (g)

Emm Compost FW
— OsmocoteFW
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Worm species

1. Blue worms
(Perionyx
excavatus)

2. Tiger worms
(Eisenia sp.)

3. Skinny Yellows -
Nematogenia
panamaensis.

4. Lazy Grays -
Dichogaster
quiglianii __
















UH Resources

Organic Sources of NPK from Hawaii Soll Fertlllty\
Manual

« Vermicomposting website: (oo

http://www.ctahr.hawaii.edu/sustainag/video/vermicompost_ reaf* 1t

— Small Scale Vermicomposting, UH Free Publication,
http://www.ctahr.hawaii.edu/oc/freepubs/pdf/HG-45.pdf

— Composting Worms for Hawaii, UH Free Publication,
nttp:/Awanw. ctahr. hawail.edu/oc/freepubs/pdi/HG-46.pdf

« Backyard Composting: Recycling a Natural Pro
UH Free Publication,
http://www.ctahr.hawali.edu/oc/freepubs/pdf/HG- f




Organic amendments

Table 15-1. Total nutrient contents of some commonly used organic fertilizers’

Material N P K Ca Mg S Fe Mn Zn Cu
% dry weight ppm (mg/kg) of dry weight
Poultry (broiler) manure® 4.4 2.1 2.6 2.3 1.0 0.6 1000 413 480 172
Composted chicken (layer) manure® 2.3 3.5 2.9 16.5 1.3
Dairy cow manure® 2.4 0.7 o 1.4 0.8 0.3 1800 165 165 30
Swine manure® 2.1 0.8 12 1.6 0.3 0.3 1100 182 390 150
Sheep manure® 3.5 0.6 1.0 0.5 0.2 0.2 - 150 175 30
Horse manure® 1.4 0.4 1.0 1.6 0.6 0.3 - 200 125 25
Feedlot cattle manure® 1.9 0.7 2.0 1.3 0.7 0.5 5000 40 8 2
Young rye green manure 2.5 0.2 2.1 0.1 0.05 0.04 100 50 40 5
Spoiled legume hay 25 0.2 1.8 0.2 0.2 0.2 100 100 50 10
Cowpea green manure® 3.6 0.4 35 1.5 0.4
Leucaena green manure® 3.8 0.2 : 1.1 0.3
Sewage sludge:
Anaerobically digested' 5.2 0.6 0.06 1.5 0.3 - 15,000 80 1000 400
Primary' 1.8 0.4 0.03 0.8 0.1 - 8000 200 450 300

"Composition estimated from means of approximately B0O and 400 samples analyzed by the University of Maryland manure analysis program from 1985 to 1890.
vSilva, J.A., et al. 1895, The use of composted poultry manure as a fertilizer. In; Hawaii Agriculture: Positioning for Growth. College of Tropical Agriculture and
Human Resources, University of Hawaii at Manoa.

‘Calculated from North Carolina Cooperative Extension Service Soil Fact Sheets prepared by Zublena et al. (1993).

“Composition based on average analysis reported in Eghball and Power (1994), Beef cattle feediot manure management. J. Soil and Water Conserv. 49:113-122.
sHue, N.V., and |. Amien. 1989. Aluminum detoxification with green manures. Commun. Soil Sci. Plant Anal. 20:1499-1511.

'Hue, N.V., and S.A. Ranijith. 1994. Sewage sludge in Hawaii: Chemical composition and reactions with soils and plants. Water, Air, and Soil Poll. 72:265-283.
"Modified from N.C.Brady and R.R. Weil, 1999, The nature and properties of soils.



Locally Avallable
Organic™ Fertilizers

PLANT TISSUE ANALYSES WORKSHEET

% ug/g s
Description N C | P | K Ca [ Mg Na NO3N [ NH4N .
UH Vermicompost 181 2567 106 1.88 10.92 099 0.38 121184 122.17 '
Menhune Magic

Compost 0.70 19.36 0.23 0.81 549 0.73 032 113.70 163'5:3’5’“ e
Kupa'a Compost 1.71 2496 048 1.34 3.04 0.72 0.16 323.80 .y
Chicken manure &

mortalities 291 21.10 298 1.78 17.71 090 0.77 1748.03

Bioflor® 547 27.35 3.00 b5.75 849 067 0.82 126.00

Island Commdities

Bone & Blood 9.38 4552 338 0.77 6.13 0.18 0.70 114.00

~Gorilla Ogo
(Gracilaria ) 041 2040 005 1428 048 077 571 .
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Biologically derived amendments

Requires microbial activity to make biologically
complexed nutrients available to plants.

Generally, the high the C:N ratio, the longer it takes to
break down.

Also, fresh manures can ‘burn’ plants.

Lo
o

Usually 1-3 week wait period after application before
planting. o



N fixation

Figure 13-1. The legume-rhizobia symbiosis.

1 Carbon dioxide, water, and solar energy
fuel plant photosynthesis

4

Fixed N in the form of
ammonia produced by
rhizobia is used by the

plant

2

Products of photosynthesis
from the plant fuel N, fixation
by rhizobia in root nodules

3 N, gas in the air is “fixed” by rhizobia
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Mycorhizzae

Endo-



Mycorrhiza




Mycorhizzae

Onion (A/lium cepa), Pigeon Pea (Cajanus '\ /
cajan) and Cassava (Manihot escu/entum)_,_
are considered highly to very highly '
dependent on mycorrhizae.

Soy bean (G/ycine max), Tomato (L ycopersfé’*o—f’i
lycopersicum) and Sweet corn (Zea mays)
are marginally dependent.

The Amaranths (e.g. Amaranthus sp.),
Chenopods (e.g. Spinacia oleracea) and ; .-
Crucifers (e.qg. Brassica sp.) are not kno

~_to form nycerrhizal-associ |at|o S8
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Questions

pathology
6%

malady
13% .

care
30%

entomology
24%
Examples
- Information: how to start a vegetable_ g_arden information
- Care: how to water/fertilize/prune existing plant 27%

- Entomology: how to get rid of insects
- Pathology: what to do for virus
- Malady: plant not thriving; don’t know why




Insect Pests

Not all insects are bad

— Pollination

— Organic matter decomposition
— Natural enemies




Natural Enemies

Waimanalo & Poamoho

Braconid wasp
stinging fruit
fly larvae on
guava

Lacewing
eggplant

and aphid on

Hoverfly on Bidens



http://www.ctahr.hawaii.edu/organic/resources.asp

e Limit pesticide sprays

Provide flowering plants



Diversity Is key
— Crop rotation

— Flowers to attract beneficials

— Trap-crops to attract pests away
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Pesticides
Used only when preventative,

e All EPA and label instructions mu
be followed



Organic Materials

Review Institute
http://www.omri.org/

Organic Seed List
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INSECTICIDAL SOAP 5

SPECIMEN LABEL

FOR USE on FRUITS, NUTS, VEGETABLES, and ORNAMENTALS

ACTIVE INGREDIENT:

Potessium Salts o Faty Adds .. ... L
INFRT INGREDIENTS

EPA Reg. No. 36488-45-59807

ceeeoo. A952%
B 1.1
.100.00%

EPA Esi. No. 44616-MO-1

Total ......

Net Contents: 2.5 gallons or 30 gollon drums

KEEP OUT OF REACH OF CHILDREN

WARNING / AVISO

S usted no enfisnds la stiqueta, busque a alguien para que e la
explique a usted en detalle. (If you do not uncerstand the lakel, fnd
someone fo sxplain it fo you in deteil.)

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

WARNING: Couses substantial but temporary eye injury. Couses
akin irritetion. Do not get en akin, iv cyes or on clothing. Wear gog-
cles or safety glosses. Wash theroughly with socp ard wate after han-
cling. Remcve and was contaminated clothing before reuse.

PERSONAL PROTECTIVE EQUIPMENT
Some materials that are chemical-resistant o this product are sted
telow. IFyou want more optiors, follow the insructions for Category
C on an EPA chemical rasislant category selection chart.

Applicctors and other hendlers of the diluted product
musl wear: Clothng that avelds exposue of bere skin fo product
including leng pante, long desved chir, socks, shoss, anc proteciive
cloves. Protactive evewear should be used for overtheod esposure.

Mixers ond londers of the concentrate product must wear:
Coveralls ovar short-sleeved shit ard short parts.

Chenmical resistant g oves such cs barrier laminate, outyl rubber, nitile
rabber, reoprene rusber, polyvinyl chlorde, viten. Chemical-resistant
lsotwear plus socks, Prolecive ey - Chermcalresistant headg
for everend erposure. Chemical-resistant apran when clkanng
equipment, mixing, or leading.

Discard clothing and other cbsobent materials that have been
crenched or heavily confaminated with this procuct’s cencentrate. Do
rot reusz trem. Follow manufocturer’s nstructions for cleaning /
maintainng PPE. If ne suck ingrucions for washables, ues detargant
cnd hot woter. Keep and wash PPE separately from other aurdry.

User Safety Recommendations
sers sould:
* Wach honds hefore eating, dritking, chewng gam, using tobacer or ueing the toils
* Remove contomincted chthing immediorely if pestidde gets incide. Then wash thar-
oughly and pur on lean dothing.
« Remave PPL immediately ofter hond ing this preduct. Wast the cutside of glwves before
remimirg As soan s pesible wesh tharughly and change inte denr clatting

STATEMENT OF PRACTICAL TREATMENT

If in Eves: Hold eyelids open and flush with o steacy, gentl

of water for 15 minutes. Get medical oftentizn. If on Skin: Wash

with plenty of soap ard water.  Get medical atfention. If Inheleck

move victim to fresh air. If not breathirg, give artificial respirction,
preferably meuth-to-mouth.  Get medical attention.

= strsam

ENVIRONMENTAL HAZARDS
This preduct may be hazardows to aquatic invertecratss.  For terrastri-
al vses, donct apply dirsctly to weter, or to arsas whers surdoce water
is present ar fa inferidal arens balow the mean high water rmark. Do
not confarrinale water by cleaning of equ pment or d spesal of water.

PHYSICAL OR CHEMICAL HAZARDS

Flonmable, keep awcy from 1eo’ ond fleme.

DIRECTIONS FOR USE
It is o vialation of Faderal law to vse his praduct in @ mannar incon-
sistent with its labeling.
Do not apply this aroduct in a wey that will contact workers or other
perons, eiher directly or through drif.  Only protected Fandlers may
be n the area during aoplication. Tor any requirement specifiz toyour
Stae o tribe, conult he agercy responsible lor pestizide ragulation.

AGRICULTURAL USE REQUIREMENTS

Jsethis product anly ir occodance withits loseling and with the Werker Frotecion Smadoid,
40 CAR Pan 170. This Srondard cenmol i requirements for the sroreerion of ogrizulml wok-
ars or farms, forests, rurseries, ond greschorses, and handles of agricu turol pestides. It
“ontoins recuirenents for treining decontom nation, nofificofian, ond emergemy osdstonee.
tolse conteins saecific instractions and exceptions perta ning fa the statements on this lobel
shout personol patective equipment (PPE) ard resticted-enty intenal. The requirenentsin
i Lo ok ey 1o csems o this ot ot crered by the Woiken Protecion Stmdund.
Ju net enter or alow workerentryinto teated orecs during the resticted entry intenal (RII)
312 hours.

*PE raquired for eady entry to treated arzos that is pemitte] under the Worter Protectin
Standord oad thet imvchves contoc with amgtling that hes bes treated, such s plans, sails,
n WEr s

athing that oveids esposurz of kore skin to produet induding:

= Long pant: * Socks * Trotscive gloves

* longpsleaed shrt * Shes

INSECTICIDAL SOAP 49.52 CF is an effective contoct insecficide that is
ideal for use in arsas such cs paorks, restaurants, hospitals, school grovrds
mals, and ather public plhces, as well as in agricubure, hadiculire, and
gresnhousss.

OLYMPiC

HORTICULTURAL PRODUCTS

BRAND

Insecticidal Soa

MULTI-PURPOSE INSECT KILLER

u For ise on Flowers, Trees, Shrubs,
Ormamentals, Frults, Nuts and Vegetables

u Kills Aphids, Mites, Mealybugs, Thrips,
Whiteflles, and Other Listed Pests

YEEP QUT OF D OF frmljh_:am
o bck ol ot rkcfionsy
Hﬁﬂ-”mﬁ;ﬁm L1 Ty

NET CONTENTS 16 FL.0Z.
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NATURAL
PYRETHRIN
CONCENTRATE

ASPARAGUS: ASPARAGUS BEETLE
BEANS: APHIDS, LEAFHOPPERS, WHITE FLY, MEXICAN By

ACTIVE INGREDIENTS: . BEETLE, 12-SPOTTED CUCUMBER BEETLE

Pyrethring ............ e 0.36% BROCCOLI, CABBAGE, BRUSSELS SPROUTS, CAULIFLOW
Fiperonyl Butoxide Ect‘rlual* 9.60% APHIDS, CABBAGE LOOPER, CROSS-STRIPED CABBAGE W
INERT INGREDIENTS** ... e 89.44% * DIAMONDBACK MOTH LARVAE FLEA BEETLE. HARLEQUIN H
Equivalent to 7.68% (Butylcarbityl) |:-:| prnp;lpluemn'fh ether IMPORTED CABBAGEWORM. STINKBUG.

and 1.92% related compounds. CELERY: GREEN PEACH APHIDS, CABBAGE LOOPER, LEAF

** Contains Pefroleum Disfillates. CRANBERRIES: FIREWORMS, LEAFHOPPER.

EGGPLANTS: BLISTER EEETLE COLORADO POTATO BEETLE, F

KEEP OUT OF REACH OF CHILDREN BEETLE, GREEN PEAGH APHID.

LETTUGE: CABBAGE LOOPER GREEN PEACH APHID, DIAMG :
CAUTION BACK MOTH LARVAE, IMPORTED CABBAGE WORM ;

o . MUSTARD GREENS, KALE, COLLARDS, TURNIPS: IMPORTED C\

EPA Reg. No. 655-587-829 B EPAEST. NO.828FL-1 guGEWORM, DIAMONDBACK CATERPILLAR, APHIDS, CABBS

LOOPER.
PEPPERS: GREEN PEACH APHID.

POTATQES: APHIDS, COLORADO POTATO BEETLE, FLE ABEE
_ LEAF HOPPER.

.. RADISH: APHIDS, FLEA BEETLE.

| SPINACH: APHIDS, CABBAGE LOOPER, WEBWCRM.
,gmmmoes GREEN PEACH APHID, COLORADO POTATO BEER
| STINK BUG, FLEA BEETLE |
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AZATIN X1
BIOLOGICAL INSECTICIDE SPECIMEN LABEL

For Indoor and Outdoor Use on Ornamentals and Horticultural Crops
Insect Growth Regulator

ACTIVE INGREDIENT:

AZadirachtin®™ . ... 3.0%
OTHER INGREDIENTS: ..................... 97.0%
TOTAL: ... 100.0%

*Contains 0.265 pounds (120 grams) of azadirachtin per gallon

27-59807




Bacillus
thuringiensis
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Common Pests

slugs/snails
scales 4%

5% mealybugs

17%

fruit flies

5%\

other
22%
thrips I

6%

aphids
7%

white flies
14%




Disease Control Strategies

Diversity Is key to break cycles

Rely heavily on disease resistant cultivars
Water and fertilize properly

Neem oll has fungicidal properties






A Weed Is...

Any plant that interferes with
human welfare or activity, or Is
otherwise objectionable.

27
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Critical practices

e Use transplants, when can

e If seeding, use VIGOROUS seed
e Space plants closely

Do not let problem weeds go to seed

* Practice stale seed bed technique



Weed Benefits

*Protect topsoll

sExtensive root systems penetrate deep into the su
sImprove crop root growth yy
Drainage (5
sAccumulate nutrients from the subsoil, partlcd;;;
trace elements, and transport them to the soil
surface.

*Food and Shelter for beneficial organisms

*Food and Medicine for people



Food and Medicine for People

Visit website for Weeds as Resources: An African Example’
Plant Use

Amaranth Leafy vegetable, grain

/

Purslane Salad green, grain, high Omega-§ ._

Galinsoga spp.




“One year of seeding,

Seven years of weeding”



Weed Seed Production
Weed Seed Bank

350,000 weed seeds/m?

«120 million-1.4 billion per acre.

Weed Seed#/plant
Amaranth 235,000
Lambsquarters 100,000

Crabgrass 50,000




Critical period

* Generally vegetable crops are kept weed
free during a critical weed-free period early
In development.

 Critical periods:

> 5 weeks for direct seed veggies an
veggies with small canopies or wide
spacing.



Cultural Strategies
Variety selection and spacing

« Choose crop varieties that are well adapted to youra,

e Plant at the best time of year for vegetative growtr{;."

N ]

[+ L

* Purchase high quality seed.

» Use transplants where possible.



Mechanical Strategies

CU |tlvat| O steelin the Field http://www.sare.org/publications/stee:.il_f]ﬁ".?:; X.

.....
)
sy}

« Very important strategy relied on by many growersf

e Plant very straight, uniformly spaced rows to allovv fo:‘ "
close cultivation to the plants. N

» Keep cultivation shallow to minimize weed seed
germination.



Mechanical Strategies

Cultivation




S http lwihort.uwex.edu/t en ht iR, g,

Chemical Strategies
Organic herbicides

» Active ingredients are usually essential oils and/or aC|ds

most common: i
*Clove oll
*Acetic acid
Citric acid

«Corn gluten meal Is also used, prlmarlly in turf




Mechanical Strategies
Flaming

« High temperatures burst cells (not burn plants).
« Weeds should be small (< 3").

 Most effective on broadleaf weeds. Grasses more
resistant.

« Can be done before (1-2 days) and after crop emer:

» Tolerance of crops to flaming varies with species ac
(see handout and ATTRA document)




Sterile seed bed

Good seed

Close spacing

Banding ferts




Stale seed bed technique

- This technique is used to exhaust the active seed Qs
bank in the first several inches of soil.

» The area is tilled, fertilized and irrigated to promote
weed germination.

* Young weeds are killed mechanically.
 Weeds are allowed to flush again and killed.

» Seeds or transplants are placed in the field with
minimal or no tillage.




Mechanical Strategies
Mulch

« Plastic and organic mulches may be used.

shortest.

e Living mulches, if controlled properly, can increas
m0|sture and bloact|V|ty reduce pest pressure and vee










Integrating plastic and bio-strips




