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Environmental Impacts from

Agriculture
- Soll - Biodiversity
- Water - Nutrient cycling
- Air (GHG) - Toxins
- Energy - Land use

3 influences on impact:

- Location

- Crop

- Management
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Environmental Sustainabllity

Organic farming can:

e Reduce soll erosion and nitrate leaching,
Improve soil quality

 Reduce the use of fossil fuels
* Enhance wildlife and biodiversity

 Reduce the release of toxins into the
environment
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Organic and Sustainabllity

Organic farms vary in their sustainabllity, as
do conventional

Organic farm A might be more or less than
conventional farm B

Organic farms are more likely to be more
sustainable than conventional

Hypothetical distribution of farms on a sustainabil

WASHINGTON STATE [ INIVERSITY
Q FXTENSION
¥

World Class. Face to Face.

ity index



The European Experience

Indicators 0
Ecosystem X
Soil (erosion, OM) X
Ground and Surface
Water (leaching) X
Climate and Air X
Farm Input and Output X
(nutrient, water, energy use)
Animal Welfare and X
Health
Quality of Produced X
Food
WASHINGTON STATE UNIVERSITY Legend: ORG compared to CONM:+ much better,
@L‘(l‘fﬁ?\'ﬁmr\' + better, 0 same, - worse, -- much worse
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(Stolze et al., 2000: The Environmental Impacts of Farming in Europe)



Nitrate Leaching Rates - Europe

Reduction in nitrate leaching
from organic farms compared

to conventional Authors

>50% Smilde (1989)

>50% Vereijken (1990)

57% Paffrath (1993)

40% (sand) Blume et al. (1993)
0% (loam)

50% Reitmayr (1995)

40% Berg et al. (1997)

64% Haas (1997)
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SOIL

Enemies: Friends:

Erosion Cover crops

Tillage Mulching

Nutrient depletion No-till

Annual crops Organic amendments
Fumigation Nutrient balance
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Results from Comparison Trials

9 long term sites, ORG vs CONV (MD, PA, OH, IA, WI, MI, CA)

All annual crop based, with tillage; no pasture sys tems

Organic mgt. led to:
Soil POM C, N +30-40%
SOCave.10yr +14%
Legume based system
similar to manure based

MLO manure organic
LO legume organic
CV  conventional
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(Marriott & Wander, 2006)



Soil Carbon Trends
Pendleton, OR

Grass pasture: 5 ™ /,__4&
improved varieties, c 48

_ k=
grazed, occasional c —
fertilizer and E 1 |_® o —
irrigation; + 0.4 ton 5 w4 E:.
Claclyr =

B2 PEE 1P46 1Pée 1PEE WWFE 1FEE 1PFE

W-F + manure:
10 T/ac wet
every other yr
(~ 1.8 ton C)
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WATER

Low Hi
SOM SOM
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Organic Farming Reduces Nitrates in Water

CONV CONV
lllinois farm study

Tile line drainage

monitored for nitrate

West field

1970-79 — NH3, C-O-H ORG CONV

1985-92 — NH3, C-B

North, East fields
1970-79 — manure, C-O-H
1985-92 — NH3, C-B ORG CONV

(Goldstein et al., 1998)
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Grazing and Runoff Total P

Total P,
mg/L

May June July

Aug. Sept.

R I Area
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Organic Farming Benefits Air Quality

 Less livestock confinement, less odor
 Less dust — cover crops, more sod crops

e Carbon sequestration from increasing soil C;
less CO , from fossil fuels

* N,O emissions ? Methane from cows (600 l/day) ?
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AlR

Greenhouse Gases

CO,
System SoilC |Nfert |Lime |Fuel N,O | Net GWP
Conv. till* 0 27 23 16 52 114
No till* -110 27 34 12 56 14
Organic -29 0 0 19 56 @
Alfalfa -161 0 80 8 59 -20
10 year Michigan field study; * C-S-W

(Robertson et al., 2000)
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Product

Winter wheat
Potatoes
Milk

Apple
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ENERGY

Organic as % of Conventional

GJ/ha GJ/ton of product
35-59 o/7-79

54-73 71-107
31-77 46-85

90 123

(Scialabba and Hattam, 2002)



Netherlands Survey Study

Crop, Dairy
Dairy farms
Total energy use 30-116 GJ
Conventional (ave.) 75 GJ/ha
Organic (ave.) 39 GJ/ha
Conventional 4.3-5.5 GJ/MT milk
Organic (19% less) 3.6-4.5 GJ/MT milk
Crop farms

Ave. energy use in plant production higher on
organic (per MT product)
e Difference varies among crops
» Organic carrots 2x energy of conventional
(flaming weeds)
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BIODIVERSITY

Organic farms generally have:

* More plant diversity (30-350% increase In floral
species diversity in organic fields in Europe)

* More genetic variation (local varieties, no GMOSs)

» Greater faunal diversity (insects, soil fauna and
microbes, birds)
- Denmark — 2-3x more birds on organic farms,
more species

« Often more habitat, landscape diversity on
organic farms; buffer zones, pastures
(Scialabba and Hattam, 2002)
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Grazing and Birds

Estimated bird nests and nest survival

Refuges

Rotational pastures

Continuous pastures

Alfalfa [EE——

No-till corn E
Tilled corn r
Confinement dairy: 0 50 100 150 200 250 300 350
100 ac corn Nests / 100 acres
100 ac alfalfa
5-15 ac pasture O Estimated nest survival B Total nests
WASHINGTON STATE [JNIVERSITY (Paine et al., 1995)

@ FXTENSION
~

World Class. Face to Face.



TOXINS

Few toxins used in organic ag; natural products
presumed safer than synthetic

Pesticide impacts — Environmental Impact Quotient (E Q)

Theoretical
Red Delicious apples, NY EIQ
Conventional 938
IPM 167
Organic 1799

(Kovach et al., 1992)

Golden Delicious apples, WA (6 vr)

Conventional 3464
Conv w/ PMD 2893
Integrated 2211
Organic 466
WASHINGTON STATE UNIVERSITY (Reganold et al., 2001)
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Environmental Impact

Impact = area affected x increment
of change

: _ Environrmental Irmpacts
What is better: of Pasture-pased Farrming
2% of land as organic, with no
pesticides, etc.

100% of land under IPM

How different:
- grass based dairy vs organic
grass based
- confinement dairy vs organic CABI

dairy
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My Conclusions

« Organic farming has many environmental benefits
- solid research base
- more a ‘probability’ than a ‘guarantee

* You can choose your study to support or discredit
organic agriculture

e Grazing systems have small ‘footprint’
- nutrients a challenge

 Biggest benefit may be use
of ‘organic’ practices
on ‘conventional’ farms
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http://organicfarming.wsu.edu



