Implementation and evaluation of the
hydrological impact
of green cover crops in olive orchards: a
review of different experiences.



Obagdistes

1- Review studies on hydrologic impact of
1-cdvevadapnanolappgoackes.

2- Experimental results: runoff, w. quality,
yi2¢lddentify main results, and practical
implications.
3- Key fresults.
3- Comment on major challenges to improve
4iHeiallenges] plfteietials.
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Olives and cover crops Il

Benefits Risks

Erosion control Competition for water with
the tree

Increase of infiltration, OM  Pest and diseases

and nutrient content (N). associated to c. crop.

Occasionally pasture Wildfires

Improved water quality
Trafficability
Biodiversity

Worthen, 1927. Farm Soils
Agricultura, March 1969.
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Olives and cover crops lli

Source - ~ Means
Precipitacién anual (Cérdoba aeropuerto)
CAP eco-conditionality: Compulsory slope>15%
Main Type of Characteris Management Sed ’
. objective cover tics of : .
Certifiad SY crop cover crop Options | Decision ope

Integrpted, |ampraverent | Legumes | >109%, OMowiigiC Fﬁmrej.

of soil fertility [ Grasses/ Grazing
Contribliting areA\af | 'egumes otelp |\

\ s " soil Grasses /
r VOl \proonn \ \/ \/\/
20 }-{a?ing L %“m Ch ical How?
Sho rogress Crassep {rloala,'-\r When?
1965 J,ramr.am ILIV (;-ra.sses s
Estlﬁﬁ\ratéﬁ 8250 Mbra 't‘fSe’S"‘SdTh e“kﬁinéFbeOCt TNov Dec
cover crop.
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Approaches to investigate their impact |

1- Agronomic studies: cover crop, interaction

olive yield.
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Approaches to investigate their impact Il

1- Agronomic studies: cover crop, interaction
olive yield.

2- Hydrology:
Runoff plots: runoff, water quality, soil

moisture
. Catchment
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Approaches to investigate their impact il

1- Agronomic studies: cover crop, interaction
olive yield.

2- Hydrology:
Runoff plots: runoff, water quality, soil
moisture
Catchment

. 3- Model analysis: w balance.

Abaz| et al. 2013 (Comp. and Elect. In Agricult.S1)
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Approaches to investigate their impact IV

1- Agronomic studies: cover crop, interaction
olive yield.

2- Hydrology:
Runoff plots: runoff, water quality, soil
moisture
Catchment

. 3- Model analysis: w balance.

4- Other field experiments: soil properties, cover
crop distributions, seeding, ...
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Arroyo et al.,
2004

GOomez et al.,
2007

Martinez et al.,
2006

GOomez et al.,
2004
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Impact on runoff: plot scale ll

. Sandy-loam soil, 11% slope Gémez et al. (2009a).

Loamy soil, 30 % slope Francia et al. (2006).
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Impact on runoff: plot scale lll
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Gomez et al. (2009b).
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Impact on runoff: catchments

Table 2: Summary of annual hydrologic records at La Conchuela basin. R 1s rainfall erosivity, which $_ Lunits are MJ mm ha’ b year'] for

Hydrological P Number of days EI30 Q rc L L Contribution of (%) Month of
vaar fmm\ Rainfall denth > 10 mm (Mo mm/a h) fmm) LA e} (Mri/ha) tha maximim avant the maximim events

(@}

Annual . . . 3

Annual Amnnual Annual Soil Annual Maximum Maximum Maximum Ave sed. oD

Year Rainfall Runoff runoff coef. R 130 Peak flow eventR CONC. N

mm mm % lussl S.L units mmh’ 1s? 5.1. units c r

t ha” D

2006-2007 4352 384 88 3.99 12249 294 136.7 420.6 104 —
2007-2008 5184 341 6.6 10.32 1960.4 45 112.6 11199 303 Q_J

2008-2009 366.6 309 82 1.45 4135 17.6 62.0 789 4.8 -

2009-2010 086.8 366.9 372 52.37 25299 392 13358 358.7 143 R)\
20102011 6892 1069 155 1255 6796 _...156 . 2358 ... 1581 ... 117 o
Mean 5992 1153 153 16.1 1361.5 294 376.6 4271 143 -
Stdev 2479 1442 127 208 881.2 129 5399 411.8 96 w

)]
CV % 414 1251 834 128.6 64.7 441 1434 96.4 67.0 g
=

—

(9]

o

~—"

annual values and MJ mm ha” h™ for event values. CV means coefficient of vanation; Stdev means standard deviation.

-
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Field experiments: olive —yield/moist

0.45

— Laboreo
0.4 e

Problems Risks

Poor, uneven ground cover, Non-seeded, or failed

placement

Farmers reluctance Potential risk, cost,
complexity
harvest/seed/control

Limited seed options Loliums, barleys, ...

Aguilera et al. (in preparation)

IAS,

INSTITUTO DE AGRICULTURA SOSTENIBLE



Predicting impact on runoff & water balance |

A&I. (2011)

Romero et al. (2007)

Abazl et al, 2013 (Comp. aAd-Blectin AgretiCa I CULTURA SOSTENIBLE
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Predicting impact on runoff & water balance Il
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Rodriguez Carretero et al. (2013)
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T1. Bromus mollis
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Improving use of cover crops |

T2. Bromus rubens T3. Brachypodium distachyon
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Improving use of cover crops Il

Himendpteros
Tipo Ardcnidos Coledpteros Formicidos Total
Primavera2010 ]
Natural 36 2 19 57
Mezcla 10 2 41 53
Gramineas 7 3 5 15
Total 3. 7T 6 125
Ardcneidos Chrysopidae Himendptera
Primavera2011 _Neurdpteros __Himendptera _ _ Formicidae ]
26 4 33 63
41 23 25 89
28 3 9 40
95 30 67 192
mavera 2012 Araneae Himenoptera Heteroptera Heteroptera Coleoptera
Natural 33 52 18 12 1 116
ezcla 25 11 27 17 0 80
tal 58 63 45 29 1 196

mez et al. (2013)
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Improving use of cover crops lll

Manejaodel suelo Labores aplicadas 700 - Coste total €/ha
350 - 61,7 600 | de olivar y afio
=300 607 - ° 343
Laboreo tn 409 Cultivador < 500 | 337 | X3 150
> 250 - RPN > '
[o 2 e 40U +
Suel s 28,7 | Tratamiento herbicida e:ﬁsugerfic 226
9150 26,6 g 300 1 p
Suek ¢on| 5 200
mediantg de 106 “ 100 -
Laboreo%e o ~ultivador en calles 0
Secano rendimentos baigs, s miento herbicida en lineas de cultivo Secafioggndilentos medidd 4,8
1000 I(g/hn 1800} g/ ra o
Cubierta natural en calles segada Tratamiento herbicida en lineas de cuitivo X1
mediante desbroce Desbroce X2
1400 _ . , oUUU 7 _
Cubierta (')1 tu n calles segada Tratamiento herbicida en lineas de cultivo X1
santd imica Siega quimica o 2007 x1
" - — - . 2000 |
C\ubc?eertgog tu pigorientacion a Tratamiento herbicida en3ineas de Vo X1
ramin n es skgada i icoti 2
gragineas > sbhada, Tratamiento contra dlcotﬁgedéﬂ%as X1 97.4
9,0 Desbroce S 1000 | 88 X1
82 7.6 Yo oeg
Cubierta herbicida en Eiaea§ 1
grag,]mias ?n caEEE:S ,Seggc(:}aﬁo rendimientos| al§@tamiento contra dicotiledoneas Olivar de %aadl’o rendimientos{qaids
mediante siega quimica 554, kg/ha Siega guimica 2000 kg/ha
Cubierta sembrada Preparacion de la cama de siembra X1
Siembra de cubiertas X1
Tratamiento herbicida en lineas de cultivo X1 %
Tratamiento contra dicotiledoneas X1
Siega quimica X1

Baena (2010)
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Comments

1- Use of cover crops is already a reality in
olive orchards.

2- There are empirical evidences about its
impact on runoff , soil properties and soil
water balance.

3- We can quantify, with a measure of
uncertainty, that impact.

4- Their use still been far from optimum:
management, difficulties associated to yield
risk and cost.
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Avenues for improving

1- Management(seeding,-traffic killing,
rainfed vs. irrigated location-connectivity)
improvement for enhancing impact .
Cooperative research.

2- Better adapted varieties, mixes. Cost
limited. Cooperation with farmers, Coops.,
SME. Not necessarily a market for most
companies.

3- Positive externalities: biodiversity, soil
water quality,
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