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EGIIMTING CULTURAL SUPPORTING

acosystem services  ecosystem services ecosystem services
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Please, answer this question
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CRUSHING OLIVE TREE
PRUNING and/or APPLYING
ORGANIC FERTILIZATION

(manure or composted olive mill pomace)

o S RS S  i ha Jl] S e

Better infiltration and Increased soil
retention of rainwater fertility (nutrients
in the soil e available)

More aesthetic and
pleasant landscape [§ &

An extra source Provides organic
of income appears fertilizer

Higher soil capacity
for carbon
sequestration
: ; ; Less chemical o
Retains soil and Improves economic - Less herbicides
fertilizers are

prevents erosion profitability are needed

Supplies food Less need for needed

for livestock irrigation
Regulates soil
temperature
promoting
a better
microclimate

More shelters and
food for soil

— inhabitants
Greater capacity
to mitigate % Fewer health

climate change risks for the farmer

More More

biodiversity

heterogeneous
habitats

New pests

ememies appear

Less insecticides DIRECT

are needed

RELATIONSHIPS

Attracts more visitors -
and naturalists
(oleotourism)

INDIRECT
RELATIONSHIPS
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What are the main da mages that can result from
sustalnable management practlces not belng applled
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- Soils are usually kept bare from herbaceous cover by comblnlng el
~ herbicides and tillage, resultlng in negatlve lmpacts on F'u noff 1~n
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and SOI| erosmn and in poorer blodlverSIty and soil fertlllty
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reﬂe‘itlng solar radiation. T ~




The characteristics of olive groves (regular periods of rest and
growth with relatively little demand for nutrients and water) along
with their adaptiveness to Med;erra@an climate conditions render

them suitable for securing hlgh agriculture productivity
levels that are also pa‘ﬂSle with delivery of multiple
ecosystem servi ces

'netary value. Inffact theyare
F extremely valuable, ahd akey to sustaining
your business in the longerterms,
-
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, Cultural and
onomic advantages. Let us show you them.
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WHY IS IT SO IMPORTANT -
TO MAINTAIN COVER




»7; ONE OPTION: 3

~<INERT COVER CROPS ii
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WITH ROCKS AND STONES
FROM YOUR OWN SOIL

by using a windrower that moves
stones and pebbles to the olive grove
inter-rows.

Optionally, you can use the

machine roller to smoothen the ground.

WITH SHREDDED
TREE PRUNING

REMAINS
by using a shredder.

It's @ smart way to reuse
your own nutrients.

WITH ORGANICN ETS

made with natural materials i

: straw, stipa, coconut fiber).
Stony cover must be oriented ( P )

rpendicularly to the slope, inorder .o _ ..
?oealzf asd acnuearos)i,c;[g E)rglfecr)pe;om%t?r? / Qﬁ hisaciecuiggashded,to
P & ‘. avoid soil crevices and

water infiltration. gullies in heavily eroded soils.
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NATURAL COVER

CROPS
by t-aklng ;advantage of:




ONCE YOU MADE THE CORRECT DECISION...
HC },,,]TO DEAL WITH COVER CROPS R

-~

<l ETY MECHANICAL MOWING | = s B2 RQ
& VAT by using brush-cutters (flail or chain cutters). ‘ Height of cover
. ‘/ J 2 ;‘ There are manual backpack brush-cutters suited for small farms. = = crop must be
| 2! ' well controlled |
- , WHEN? | sothatolivesin
‘ ~ the soil can be
/=00 AFTERADRY SPRING: Second half of March to first half of April. .\ ** picked up using -
T ammm 20 cOmpetition for water with olive trees is avoided. | blowersand = |
A . Bef ) ’ . 1 sweepers.
e AFTER A RAINY SPRING: Before seed d.lssemlnatlon. jf"‘
e So we will avoid cover crop to become incontrollable. e g Y P




. Whlle feedlng I|vespock

R & i D e manures the ground i

A LlVESTOCK 28 " When legumes are present iy
: PEL D ~livestock will spend moress 57 ~
MANAGEMENT time eating them (not* 7
browsmg olive leaves) 3

Several anrmal species are swtable * due to their hlgh,proteln &

3. g for the management of cover crops

Z gontent,,
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HOW TO
ACCELERATE

S E E D Rl P E N | N G No evidence of soil erosion Evidence of soil erosion

Analyse 3 main factors and
make simple decisions

HOW STEEP ARE YOUR SLOPES ?

IS THERE ANY EVIDENCE OF EROSION ?

s db 4

Low to medium

Plant legumes

> Provide manure and/or

grazing grazing

‘J“.‘-‘ mes produce > Letlegumes and With legumes

es produc " L\
> Provide manure and/or )
combine with grazing

High

No legumes

> Plant legumes an
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+SOIL SAMPBLES ¥ $*
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At least, three sites will be randomly
selected, located in the inter-rows of

%" the olive grove.

. 2

In each of the three
sites you must collect:

A sample of the
top 30 cm of soil

A sample of 0-5 cm
of bulk density soil

A sample of 15-20 cm
of bulk density soil

Don’t worry. We will show
- you how to do that.




1- Open a 30 cm deep hole in the

,_g@,, ground, leaving a flat vertlcal profile.
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representatlve el sample of between

- that all soil profile strata along the entire
' 30.cm are equally represented.

s o

w

mm Keep the sample in a strong plastic
& bag to be transported to the lab.
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1 and 2 kilos weight. It s very important



0-5cm s | e ~
SOIL BULK iy ST :
» SAMPLING

heigh core, a penknife
'.—nm-—-'~ [~ S e o

and a rubber hammer.
——
Insert the metallic core on top of the soil and = § w1+ )A
deepen with the rubber hammer until the top of ae:" Cover the metallic core with a plastic
the core is leveled with the ground. .,4 cap and clean the soil carefully around
- ' ‘ ¥, the core with the penknife, deepening
the cleaning up to 5 cm deep.

Dig the soil down to the base of the core and

hen cut the 50|I at the core level with the knife.

Store the core
sample into a
' plastic bag.
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HOW TO ESTIMATE THE -
BIOVOLU

ME OF AN OLIVE TREE?
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. CHOOSE BETWEEN 3 AND
1 5 REPRESENTATIVE

OLIVE TREES OF YOUR FARM :‘g.
The following should not be ! -
considered as representative
trees: . l

Too old or too young compared |
to average age of your olive trees

Too big or too small compared to
average size of your olive trees

g Too thick or with too sparse
‘treetops compared to average
anopy of your olive trees

A
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you will get the
erenc eng Rt (L) ‘Then you
eed to calculate the dlameter




Branch stratum 1
Branch stratum 2
Branch stratum 3

b _{
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nkork mmh\sm_WL he

2 truncatedicone volime

ree volume of eac

astimated through 't

formula “
T

| . ,
/. T h (R +1r% +RT1)

<

fvou have measured 2 trunks and 12 branches

k..‘
.
. |

vou will get 14 volume metrics.

iy

- 3 . ) “calculation
- "he aerial volume estimation of vour tree will.be N 1T
obtained as the addition of the 14 volume:metrics: A

-
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Materials and activities for capacity building of farmers '

VALORIZATION
OF_OLIVE MILL POMACES

NEL S
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sub- producg called “oliv
(800 kg per every 1000 kg ofc
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= Keep readlng to know the alternatlve ‘uses that you can prowde to ollve m|II pomaces



j'gq.,_\m FERTILIZATION

U.)Ifl’ r'orn,)r (ed olive mill r)Orrl =5 |4




COI\/IPOSTING
PlyCTS

COMPOST j
the deco p
in this case ol

~mill pomaces compost is similar to that in
the compost sold for gardening.



HOW
ARE OLIVE MILL
POMACES :COM

e ||I pom es will
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of the retawrlce of i

monc mc I R '.:

fOI’l e tre
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- Ideally, you should try to obtain a
2 ' . Whﬁarethe guality composted olive mill pomace with a '

standa&s fqm'l.lve mill 1/20 Nitrogen/Carbon ratlo% :

¢ Pomacﬁ::ﬁy% necessary, consult a qualified technician. | — —
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'SOAP MAKING .
from olive mill pomaces WA

USE 2




i  —— »
Olive mill pomaces st|II contain 3-5% of '

oil fats'so it"s a good resource to
produce recycled soap.

Caustic soda mm
(Sedium hydroxide)

Distilled water mm

‘Other vegetatﬁ% o1|s -
Artificial co?ormgs &

1
8
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'CERAMIC USE

of olive oil mill pomaces
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of including olive mill pomaces
in manufacturing of bricks

ts high organic ma ter content
provides energy, therefore reducing
fueliconsumption in the oven.

thasa\very small particle size and a
high moisture content which results
iniallow porosity and high plasticity.
[alisNit¥sieasy to mold.

tisianeffective lightening additive
splitican be useful as an insulator.

S
3
S D ALURRRINERRVENIENCE — —=
~ Bricks from olive mill pomaces show a decrease in e
o mechanical properties compared to thoﬁ‘uanufactured only oS-
i with clay. Nevertheless, their resistance to compression reach -
= ' the minimum established by the regulations. N




4 iy, e i

FE"EDINGL"IVES‘OCK




|

of feed and ADVANTAGES

of including olive mill pomace in sheep and goats feed

Molina Alcaide. 2015 . T — v o
Meneses Rojas & Cerda Godoy, 2016, '

Qﬁ'hhﬁ the

by V""“.nm Q quq m"-ﬂ“ w‘.- profile of goat

483%, without e
‘Alcaide, 015
ﬂ igher

, S , tration of non-saturated
Does not affect the main characte cids that trigger HDL

fﬂr /ses oflambsa d g ", (Fgood colesterol’ )&’
| . ,'-; ' '_" B Basque Technology Cer cnaliai

]

. Gaona Cano, 201 v : '1 > )
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What results are obtained:

aftegaddincinoderate!

[evelsibfioliveinillihomaces!

(Up toM00.g / ke) in the final
lgee of pigs* diet?

mprovesidailyissowth.

== Decreases the proportion of ‘.
saturated fatty.acids in the

ca r;ass'w- .

4

~ el Increases thebproportlo,m lof~
monounsaturated fatty
_d‘ ~ acids, espeually of oleic acid.

i aNeae e

“mmMeat is healthler for
,“ <7 consumers.

& e Latorre Gorrizeet al. 2015
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Honallbuttonicontinlie
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BEiﬁME VISlBLE R
The roraI button continues to swell, the '
_corolla begms to open and the stamens : =3
in the background. i
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/é;“}é“ﬁd hefc'urd olive -

omés cIearJy apparent _The petal; wllfénd:fall

.
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egmsggo Ilg‘mfy
‘to cutting
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(1-81] TURT ING COLOR

ches its definitive size and, partl
1ange its cologgfrom green color to -
to the whole

L 4

T ]
Al L

J-89 RFRUITIRIPENING™
[ ’ [he olive already has a da -.

- maturity is reached, when it becomes almost
| pblack, and can thendetach from the
peduncle. Winter rest begins,again.
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| Ma.terlals and activities for capacity building of farmers

SAMPLING PROCEDURES FOR IDENTIFICATION OF KEY

PESTS AND DISEASES
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&
The OLIVE FRUIT FLY

- Bactrocera oleae
(Diptera; Tephritidae)

’/’!{‘qr

the most destructive olive pest with its larvae
- consuming olives” mesocarp and causing both quantitative -
and qualitative losses for olive oil production.

3 8 .

Olive fruit fly infesting up to over 90% of olive fruits in
non-treated farms has been reported.
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‘* Bactrocera o/ea 2
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The egg is mserted in ollve.g‘rwts and l;he‘”
“%+“larva feeds.and grows as a fruit borer e
.'P’I in olives s/ mesocarp. ana p,upqtesm
“

L7 the fruit or in the soil.» .
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How to kKnow ifyoushould beworried about e |
plive fruitfly 2,

P maling orotadal

Device scheme forirmonitoring B.'0leae tlying populations

Yellow sticky McPhail baited trap
trap (with an attracting agent such

; Central subplot : ;
IL'jcslzzecommended to P AN AR LIRS RN S as diammonium phosphate)
pairs of plots at ) )

least (e.g. 2 pairs for EE N B S

oil production,and2 % ¥ % ¥ # % "@‘@"—,‘ 1

pairs for table olives I YRR X *@* PR

production, if FEE B E *@t®s T 2 W'

applicable). P EX & ¥ X a@t@) 2 S 2 .

Here you can see an Ers gy X swrrdprd 10yelow

exemplaryfruits e i * ¥ E 3] L

Zampémg Srotocol S P, X EREN RF N

istributed across a
pair of plots. RGN o 01 (B L | g
? ‘ S
4 McPhail baited traps ‘
Central subplot .

L S L L GLE AR : 3 '
qf;q;gé(c)’(;;;u;; A Before applying any chemical
ataaﬂ%}a@aa;&u;s q product, it is highly recommended
X i OO e .0 monitor the d y of olive fruit fly
i lalaliatboll Bl ot o i s 10 yeIIotickytraps g‘]ﬂ!l&lﬂﬂlu
®ERBEN R UERENREN i 59
b phdd Slelel b4 o Why spend on chemical inputs if they
R E AR ERE R EEERES may not be necessary ?.
& F KRy & F EHI2EYR

v

o Background picture: Olive fruit fly on a trap lid
4 McPhail baited traps A. Tudela. Bioensayos y Experiencias Agricolas SL




r ONITO@I eae flying populatlons (cont) [¥5-- %

\P{gcessmg,proc-e uYe for. tra 05

Sm l@begmnmgo ‘stagé

5 (bone hardening) to ‘
end of stagy q (turnlngcolor)

R

Traps must be rgnewed at
intervals of ?WEEkS

early A
id- November
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- mld ovember f@n a@ are removedJ

olf renewa|, wred flies

unted.
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It is one of the main pests infesting productive
olive trees since larvae of the first, second, and

third generations attack inflorescences (1)

fruits (2) and leaves (3), respectively. _4

- ¥ y ’
. J. Marin { S, 2 _f' ; L.' -
O!ai Eo kn If you iodiversidadvirtuaI.org . ‘ ‘ : : ' v i e~
3 = 1 S 7 ' e ’ -
/ 12

be worried |
olive moths ?

| S

‘ FrU|t sampll
&

) ice scheme for monit
olege attack intensity

S\AMPLlNG PROTOCOL (each sampling event)

Select 3 random olive trees.

Pick 100 random fruits from each olive tree
(at 4 orientations and different heights). ‘

Fruits will be placed in an opaque glass or plastic
container, preferably at a temperature lower

than the environment. /\l

From the beginning of stage G-69 urdled fruit) until after 7- \ ®
10 days, implement 4 sampling events at weekly intervals. > i
: - Background picture: Damages caused by Prays oleae
. e $ A. Tudela. Bioensayos y Experiencias Agricolas SL
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OLIVE MOTH

amination

Apical view of the fruit
with Prays oleae eggs

Experiencias Agricolas

Eggs can be
examined directly
or preserved in

the freezer (in this

case, keep them for a few
minutes at room
temperature before the
examination).

~ calix
area

Once dried, fruits
areﬂxed like this
and observed
with a stereo-
microscope.

N

A. Tudela. Bioensayos y

transparent.
embryonic development
progresses, they adopt a
¢+ yellowish hue. At theﬂend the t
- black larva cephalicépsule
can be observed.
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Generally du
of green | n{
(Chrysop
remains att:
thin and transp
characteristic ci ‘_
irregular, very ofte n
crushed a ﬁ‘a

HATCHED EGGS

They have a reddish color and are
bulged due to the larva excrements
accumulated under the chorion.
Unlike predated eggs, chorion
reticulation can not be appreciated.
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cut-off branch
Phloeotr/bus scaraban/des

ﬁ\éCo eoptera Curcuhor.nd‘ae)l io - H Adults build small feeding "
N N galleries on the terminal
- twigs (0 ?;,5 1111))

‘ f repor ed

generations E i

.;,I 2
. ‘.‘1.

Highest densitiesSare
found in the terminal e
twigs of the upper third «
* Wwertical section of olive

" trees. &

" Galleries may cause twigs to break
although wounds often heal gradually
(then residual marks can be detected)

Background picture: Olearum.com



| How to know if you should be worried
about olive bark beetle ? ~

Sampling twigs . \

AL A P
P i N
How?2 ¥ ',

3 sequential samplings along 45-day intervals:
mid-June, late July and mid-September.

In summer, olive bark beetles have a clear
preference for twigs of the Noxthern.and Eastern
orientations of olive trees and*®live groves.

Galleries and outlet holes
Junta de Andalucia

'
\ P\ \
Random selection of 10 termina For each twig, a terminal
SAM PLIN G P ROTOCO L twigs from northern and eastetkn\ length of 40 cm is considered,
orientations of the tree top and the number of feeding

each samplin
( pling) galleries is counted

Random selection of 10 olive trees
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Sa p mg of leaves

4 times every year: ek
March, late May, late & 20 terminal bra
August, 15 October Qi £res (20 x 203
to 15 November . . H

- .

ilbbe sampled from the outer sections of
1S oIIect 1 random leaf per branch.

ches(new Ieaves) and the other al Q;l D) at their older tip.

-

- > —Tar——

Yo,

.rJe

*  (half of branches)

'SAMPLING PROTOCOL o

(for each sampling) branches

per tree
l 20 olive

trees

us0ig ejApNL v

1 older leaf
(half of branches)
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By usmg the same sampling
procedure as explained for
Spilocaea oleagina although
now only 200 old leaves must
be observed.

March, late May, late
August, 15 October to 15
November
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Materials and activities for capacity building of farmers

BATS for integrated pest management
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BUILDING A BAT BOX

Bat boxes can be made of several

shapes and sizes. Alternatively they can
be constructed by yourself following one

online.

materials and they are sold in a variety of|

of the many construction plans available /{



https://www.thespruce.com/bat-house-plans-4775009
https://morningchores.com/bat-house-plans

Bats occurrence can be
assessed by counting bats at
sunset as they leave bat
boxes.

With the increase of bat

numbers, the infection rates
originated from insect pests
should start to decline. P ———




