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Soil threats Soil functions, i.e. (bundles Soil-based

of) soil processes ecosystem services
Erosion Habitat provision

(roots, soil organisms) Biomass production
SOM decline

Element cycling

Biodiversity conservation

Contamination Decomposition

; i i Erosion control
Sealing Soil structure maintenance
_ Biological population /
Compaction regulation Z Pest and disease control
Biodiversity loss Water cycling (infiltration,
retention, percolation)
Water quality and supply

Salinization Organic matter cycling

(humus formation,

Landslides & C sequestration) Climate regulation

floods

Source: Bliinemann et al., 2018. Soil quality — A critical review. Soil Biology and Biochemistry 120, 105-125.
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Soil infiltration rate (IR) as a result of different soil surface management
rain simulation at rate of 35 mm hr?
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Typical infiltration rates (IR) for

main Israeli soils

Soil Name Texture Initial IR Final IR
(or final when  (bare soil)
mulched)
mm hrl
Tera Rosa :
(Lithic ruptle Xerochrept) Sllty Clay >100 6-15
Rendesina .
( Lithic Haploxeroll) Sllty Clay 60-100 2-7
Gromosol Clay- Clay
(Tipic Chromoxerent) loam 35-50 2-5
Hamra Sandy-
(Typic erochrept) sandy loam 60-90 4-7
Loess Soils
(Typic Xerofluvent) Loam 35-40 2-7

Source: Morin and Binyamini, 1977; Morin at al., 1981;

Agasi et al., 1985
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The world mean soil formation and erosion rates

Rate (mm yr?)

0.01

Data souce: Montgomery 2007, PNAS,104:13268-13272
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reduction;
Wa!:er quallty

Better soil structure and aeration



Slaking test to vineyards soils

~ Conventional  Long term
gl g Soil native
w4 28 management | vegetation
' cover




Conservation Agriculture

<

manual mechanical

Improves the soil condition and
the production gets better and better,
year after year, with lower costs:

“Facing climate change and nine billion mouths to
feed by 2050, Conservation Agriculture is key to
the future of food security” (FAO, 2014)

http://www.fao.org/zhc/detail-events/en/c/238478/



http://www.fao.org/zhc/detail-events/en/c/238478/

The three pillars of

Conservation Agriculture (CA)

minimum soil permanent soil cover: 3 crop rotation and
disturbance crop residue or live mulch

or intercropping

2-2.5 t hat!


http://www.fao.org/zhc/detail-events/en/c/238478/
http://www.fao.org/zhc/detail-events/en/c/238478/

Is it possible to implement CA in semiarid
Mediterranean regions?

Long term studies in these regions demonstrate:

Soil organic carbon

Aggregate stability

Pore size distribution

Biological activity & respiration

Water holding capacity & drainage

Amplitude of soil temperature

Evaporation
Runoff
Soil wind and water erosion

Growing costs

Carvalho and Lourenco., 2014; Vastola et al., 2017; Champill and Woodruff in Greb, 1979;

Maass et al., 1988; Cong et al., 2016



Soil cover benefits in numbers:
studies from Israel

Parameter aPotatoes

# annual runoff

70% Reduction
flow events

Annual runoff 50% Reduction

volume
Runoff peak 80% Reduction
discharge
Soil erosion >90% Reduction
Yield No difference
Growing cost 2% Increase

aEshel et al., 2015
b Egozi and Eshel., 2015
‘Bonfil et al., 1999

bCitrus ‘Wheat
80% Reduction

50% - 60%
Reduction

80% - 90%
Reduction

>90% Reduction

No difference 20% Increase

No difference 11% Reduction
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Duzy, L.M., Price, A.J., Balkcom, K.S., Kornecki, T.S., 2015. Conservation Tillage Under Threat in the United
States. Outlooks on Pest Management 26, 257-262. https://doi.org/10.1564/v26_dec_07
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Supply and Demand for coarse fodder in Israel
In 1,000 t year? (dry)

Biomass consumed Biomass consumed Sum biomass demand

by dairy cattle by all others for feed

I

Cropland biomass production (2017)




Overgrazing and pastureland carrying

capacity is a well-known concepts...

What about cropland carrying capacity?



Conversion factors between different
livestock's feed demand

Average weight | Animal Live Stock Dry Sheep
in Israel (kg) Unit - Unit - Equivalent -

_ AU DSE
Animal type Australia

Milking & dry cows 650 1.40 1.00 16.52
3 ETHETES 350-560 1.10 0.80 12.98
Heifers 180-350 0.60 0.70 7.08
Beef 454 1.00 0.80 11.8
60 0.10 0.10 1.18
60 0.10 0.10 1.18

Data sources: AU —(Hancock, 2006); LSU — Eurostat. Available at
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Livestock unit (LSU);
DSE —(Natural resources; Adelaide and Mt Lofty Ranges, 2018)



http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Livestock_unit_(LSU)

Israeli cropland carrying capacity

Total husbandry ruminants in Israel - 1,969,575 heads

Pasture
982,600 DSE

Cropland
4,114,000 DSE



Pastureland vs cropland grazing pressure

Grazing pressure on pastureland Mechanical grazing pressure
on cropland

Pasture
1.2 DSE/ha

Cropland
22.5 DSE/ha

https://en.m.wikipedia.org/wiki/Plumpton Pasture https://www.milkbusiness.com/article/dairy-farmers-arent-helping-milk-prices



https://www.milkbusiness.com/article/dairy-farmers-arent-helping-milk-prices
https://en.m.wikipedia.org/wiki/Plumpton_Pasture

The carrying capacity

Pastureland

Cropland

Grazing pressure divided by carrying

capacity

2.5

2.0

15

1.0

0.5

0.0

.

Pastureland

Cropland
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Source: https://www.nrcs.usda.gov/wps/portal/nrcs/detail/pa/soils/health/?cid=nrcseprd1201008



Soil health management somr HEALTH

o
MANAGING FOR SOIL HEALTH ~ ™Minimize Disturbance In ex

- H Soil attributes
(!“ Biological
Limit tillage Optimize Chemical Rotate Livestock
Inputs
- X
_ Maximize Soil Cover Chemical ‘ Physical

Cover crops protect the

f soil from erosion and
improve the soil's ability
to take in and store water.

Mulch, generally used
in gardens, can also help
hold soil in place.

Measurement

Correlation, PCA,
clustering

Minimum data set (MDS)

Plant Cover Crops Use Organic Mulch

» Maximize Biodiversity

Use Diverse
Plant Diverse Crop Rotations Integrate Livestock
Cover Crops

MANAGING FOR SOIL HEALTH Maximize Presence of Living Roots

Providing living roots
year-round reduces soil
-~ erosion and promotes the
?l % health of valuable

Reduce Fallow Plant Cover Crops Healthy Soil is Full of Life!

UPIP NN Ny

sou.nr HEALTH HEALTH

https://www.farmers.gov/conserve/soil-health



https://www.farmers.gov/conserve/soil-health
https://www.farmers.gov/conserve/soil-health
https://www.farmers.gov/conserve/soil-health
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. < J OYC s By following four basic soil health 0 Keep the soil covered as much as possible

! principles, producers can improve @) Disturb the soil as little as possible
‘ R T e Keep plants growing throughout the year to feed the soil
O e IaD NG ; EIMS. Can ey JUMenca S QIOWeTS feea q1e. 1ato erowavaxietyofplanSstodiversi.fysoil

DECREASES IMPROVES IMPROVES CONSERVES IMPROVES IMPROVES SAVES NON- IMPROVES INCREASES
PEST NUTRIENT WATER WATER PLANT WATER | RENEWABLE ! AIR QUALITY ! PLANT
PRESSURES USE QUALITY HEALTH EFFICIENCY ; RESOURCES ) POLLINATION

O Cc dild(cC = = UC EFFICIENCY TO CROPS i

Conservation Crop Rotation

Growing a diverse number of crops in a planned sequence n
order to increase soil organic matter and biodiversity in the soil

Cover Crop

An un-harvested crop grown as part of planned rotation
to prowide conservation benefits to the soil.

No Till

A way of growing crops without disturbing the soil through tilage.

o e s e s e Bl st it s -t S ], e e e e

Mulch Tillage

Using tilage methods where the soil surface is disturbed but
maintains a high level of crop residue on the surface.

Mulching

Applying plant residues or other suitable materials to the soil
surface to compensate for loss of residue due to excessive tilage.

IR

s - e s il et - S e e e e v e e <l e e e -l - -t e o

Nutrient Management

Managing soil nutrients to meet crop needs while
minimizing the impact on the environment and the soil.

Pest Management

Managing pests and promoting the growth of healthy plants
with strong defenses, while increasing stress on pests and
enhancing the habitat for beneficial organisms
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