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Afield of cécti (ICADA)

Cactus Fruit Plantation in Arid Dry Lands (MopgaH)

TOAOPXOW1OJ1T

This technology is based on the natural advantages and the multi-purpose usage of
spineless cactus pear (Opuntia fiscus-indica), to cultivate marginal lands in Jordan,
generating environmental and socio-economic benefits.

In the arid parts of Jordan with limited rainfall, little irrigation, high water evaporation, poor
soil quality and unsustainable land management result in land degradation (erosion and
salinization) and productivity loss. Therefore, the International Center Agricultural Research
in the Dry Areas (ICARDA) and National Agricultural Research Centre of Jordan (NARC)
organized field days (started in 2014) to disseminate knowledge regarding the cultivation of
the cactus pear, Opuntia ficus-indica, cactus crop. Cacti can cope with high temperatures and
grow well in (semi)-arid areas with 250-600mm annual rainfall or where irrigation is available.
Additionally, the plant is very resilient as it can withstand a long dry season due to its high
water-content and water-use -efficiency, which are a result of its morphology (waxy cuticle, no
actual leaves) and the Crassulacean Acid Metabolism (CAM). In CAM plant, stomata in the
leaves remain shut during the day to reduce evapotranspiration, but open at night to collect
and fix carbon dioxide (CO2). In general, cacti have multiple products that benefit local
livelihoods, these are for examp%e stable production of fodder for livestock and fruits for
human consumption. Also, cactus can grow and produce requiring few inputs such as
fertilizers, therefore marginal lands are well suited for cactus cultivation.

The market for cactus fruits is very promising in Jordan. Nowadays, there is high demand for
cactus fruits as people grow fond of the fruits but also for medicinal uses. This documentation
is focused on a farm covering roughly 10 hectares, where cactus was planted due to its socio-
economic and environmenta advanta%es i.e. the high prices for cactus fruits and the ability of
cactus to grow in marginal lands with little input and cover the soil hence preventing soil
erosion. However, the farm is not located ideally for cactus cultivation. Therefore, the farm is
currently intensively managed in terms of fertilizer application and the irrigation. The
f)revious land use was poor cultivation of barley to feed (grazing) sheep and goats. This led to
ittle soil cover resulting in land degradation in the form of erosion. The farmer paid for the
establishment of the cactus-plantation. The cacti are spaced by 4 meters between plants and
3 meters between rows. This spacing is specific for fruit production, in case of fodder
production a higher crop density is recommended. The cacti are planted on the contours in
pits (40 centimetres depth and diameter) to ensure rain-water collection and efficient
fertilizer apﬁlication as the farm is situated on a 15% slope. The cacti reduce erosion as the
roots hold the soil together. Field preparation for the establishment of the cactus field
includes: (1) soil scrapping; (2) deep soil ploughing; (3) surface soil ploughing; and (4) pit
digging. No fertilizer was ar)plied in the establishment stage. Recurrent activities and costs
are weeding, applying fertilizer and organic manure, maintaining the pits and harvesting. 200
kilograms per hectare of inorganic fertilizer (NPK) is applied between March and May. A total
of 4 tons per hectare of organic manure is applied in September-November. These activities
are non-mechanized, and therefore labour intensive.

The farm receives less than 200mm of annual rainfall and a public dam for irrigation is
available. Therefore, the farmer invests in three water tanks to store water brought from the
dam using his own truck, and in a drip irrigation system for high irrigation efficiency. The farm
is irrigated by 360 cubic meter per month, divided in three events. The costs per cubic meter
is 0.95 Jordanian Dinar (JOD) (including transportation costs). Before the realization of the drip
irrigation system, the cacti were watered by hand (19991-2015). During the initial three years,
cacti produce no fruits making the short-term return on investment rather negative. Currently,
the cactus-plantation produces 32.5 ton/ha, equivalent to 65 kg /plant. The average net
income per hectare varies between 1650 JOD to 2750 JOD. This makes the farmer relatively
medium- wealthy with respect to the area. Most costs are induced by labour as the farmer
uses manual weeding, harvesting and fertilizer application.

Even though the cultivation of cacti for its fruits on marginal lands has many benefits like the
reduction in erosion, stable production, high output/input efficiency and good prices. There
are some weaknesses, for example the relative young market of cactus products in Jordan
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compared to Tunisia. The Tunisian market for cactus products has a longer history, a high
demand for other cactus-products like oil and juice and a better infrastructure (e.§. processing
units) exist. These create more consistent Erices for farmers, so less price drops rinF
harvesting periods. Another weak point is the fact that cacti are cultivated in mono-culture.
This significantly increases the risk of new pests and potential damage of the cultivated crop.

To conclude, this documentation shows that even though the selected farm does not
represent an ideal site for cactus pear cultivation, the implementation of cacti is socio-
economically and environmentally appropriate to cultivate dry marginal lands as cacti uses
water and nutrients highly efficient while reducing land degradation. Therefore, the out-
scaling of cacti is very valuable and a practical option to fight land degradation and enhance
smallholder’s income.

I

{50 M ! . i
Aerial footage of the documented farm/cactus-plantation. Yellow The flower of the Opuntia fiscus-indica cactus, Muchaqqger
border delineates the documented farm (10 ha) (Sawsan Hassan station, Jordan (Mounir Louhaichi, Sawsan Hassan (21/2/2019).)

(Extracted from google earth 2020))

TEXHOTOMMH AHIAN

YHACH 30punro lasap awwvrnant

YANABIPNINNIAT Ccalixpyynax Har rasp HyTrUiAH X3MXK33HZ XIP3NKUX XONMMOT rasap alumrnant: Yryi

raspblH JOPOUTALIT Byypyynax, COPriinax, HEXeH CIPrasx

3KOCUCTEMUIAF XaMraanax Tapnananruiii Tan6ait
caB ra3pbir xamraanax (yCHbl 3x/ rofbIH aaar) - 6ycaz TexHOAOruTol /@é * Mog, ceer Tapux: KaKTyc, KakTyc TOCT (OnyHTVs .M.)

. Vi
xocnyynax CeemiJieH Tapuanant XUiaraaar yy? Yryi

6UONOTVIAH TePen 3yNANIAr xaMraanax / caxpyynax TapumrbIr 33/KN13H Taprianaar yy? Yryi
ramLUrMiAH SpCANVAr Byypyynax

YYP aMbCrafiblH eepunenT/ sKCTpuM 6aingan 6010H TyYHWIA
Heneeneny AacaH 30X1LOX
YYP aMbCrafiblH eepunenT, TYYHWA yp Heneer 6aracrax

VP awwmnrtaii 3auinH 3acrniii Heneer 6uiA 6oarox

HUIArMZ, Y3YYA3X VP Heneer 6uii 6o1rox

YcaH xaHramx
baliranuiiH ycanraatam
banranuiiH/ycanraataii apra XoCo/COH
Oyp3aH ycanraatan

[a3pbIiH JOPONTONTOM X0N600TO 30pUNTO [opoiiTonbiH Tepen
raspblH JOPOMTA00C ypbAUNAaH CIPTUIANaX dJ
Fa3pblH JOPONTALIT Byypyynax
Xy4T3li JOPONTCOH ra3pbIr HEX6H C3Prasx/ camxpyynax )
raspblH JOPOUTONZ AacaH 30XMLIOX e
xon6orgonryi - d?@ Xepc canixmap 3BAPIX - Et: XepcHWii rajapreiH 3eergen

“416"43 Xepc ycaap 3BApax - Wt: XepcHuli raaaprbiH yraaraan

( XepcHUii pusnk gopoiiton - Pk: Fagapra A33p xarcax,
xarapax

% %ﬂ 6uronorniid gopoiiTon - Bc: YpramnaH Hemper 6aracax, Bg:

ﬁ;@ 6uromacc byypax

I'T™M 6ynar 'T™M apra xam»33
® Xepc/ ypramiblH 6Ypx3BY calbxpyynax
e  YOKYyNnanTblH MEHEXMEHT (YCaH XaHraMx, yC 3aiinyynanT 33par.)
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TEXHUKWIH 3YPAT

YpramibiH apra Xamkaa - V1: Mog 6a 6yT, ceer

Bapwunra 6aviryynavbkunidiH apra xamkas - S7: Yc
XyPUMTAYynax/ ycaap xaHrax/ ycanraaHbl TOXO6POMXK

MeHe>XMeHTUIAH apra Xamk33 - M1: Masap awnrnanTbiH
X3N63pUIir eepunex

TeXHVIKUIAH Y3YYIanTyyA

The rows are placed 3 meters apart (A), and are located on the
contour for rainwater collection as the farm field has a slope of 15%
(E). The interspace is 4 meters (D). The cacti are planted in pits that
have a diameter of roughly 40 centimeters (C) and a depth of 40

centimeters (B).

Author: Meike Kleinlugtenbeld & Joren Verbist

BN BONITOX BA APYUJIAX: YIAZT AXXUNTIATAA, MATEPVA BA 3APAAN

MaTtepwan, 3apA/ibiH TOOL0O
e TOOL0ONICOH 3apAnyyA: TeXHONOMMNH HIPK TyC 6yp (Xamx33 6a
Tan6alH Hank: 9.1 hectare)

3apaang Heneesiex XaMriiH Yyxan Xy4YuH 3yinc
On the farm most work (e.g. weeding) is done manually. Therefore,
the cost of labour contributes significantly to the total cost.

e 3apza/l TOOLOX0A alumrnacaH santot: JOD
e BantoTbiH xaHW (am.gon): 1 am.gon = 0.71 JOD
e Har e4puiiH aXnnyHbl XeAenMep XeNCHUIA gyHaax: 20

X3apamKyy/K 3XN13X34 WaapAnaratan yin axuniaaraa

. Soil scrapping (Xyrauaa / gaBTamx: Prior to planting)

. Deep soil ploughing (Xyrauaa / gasTamx: Prior to planting)

. Surface soil ploughing (Xyrauaa / gaBTamx: Prior to planting)
. Pit digging (Xyrauaa / gaBTamx: Prior to planting)

Uk WN =

Buii 6onroxop Waapaaraax matepman 6a sapgan (per 9.1 hectare)

. Planting cacti (Xyrauaa / gaBTamx: Last third of the dry season (August - October))
. Establishment of drip irrigation (Xyrauaa / gastamx: If feasible (This case 2015))

B 3apaan HwuiaT gyHraac
3apAJiblH H3p, Tepen X3Mpkmx HIMK | Too XamvpKad HaDkuin yua 6YpPVIAH HUIAT rasap
(Job) opTer (OD) awmvrnardymiH
TesceH %
Xeaenwviep 3pxsnT
Pit Digging & Planting Person Hour 47.0 100.0 4700.0 100.0
100.0
100.0
ToHor Texeepemk
Soil Scrapping (Jackhammer) Machine-Hour 35.0 200.0 7000.0 100.0
Deep Soil Ploughing (Tractor) Machine-Hour 9.0 250.0 2250.0 100.0
Surface Soil Ploughing Machine-Hour 9.0 250.0 2250.0 100.0
Tapyman matepuan
Cactus Pads |Pad 5000.0 0.1 500.0 100.0
BapwirblH maTepuan
Drip Irrigation (including labour for installation: 14 person days)  |Whole System 1.0 13700.0 13700.0 100.0
Water Tanks (including labour for construction: 10 person days)  |Tank 3.0 500.0 1500.0 100.0
TexHosorn 6mia 60/rox HUAT YH3 epTer 31'900.0
TexHos0rv 61t 60/1roX HAUT YH3 epTer, am.40/11ap 44'929.58

Apuwnnraa, ypcran yinn axunnaraa
1. NPK Fertilizer (1x) (Xyrauaa / gaBTamx: March - May)
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2. NPK Fertilizer (1x) (Xyrauaa / paBtamxk: September - November)
3. NPK Fertilizer (1x) (Xyrauaa / gaBTamx: December - February)
4. Organic Manure Application (Xyrauaa / gaBTamx: September - November)
5. Manual Weeding (2x) (Xyrauaa / gastamx: March - May)
6. Maintenance of planting pits (Xyrauaa / gasTamx: April)
7. Harvesting (Xyrauaa / gaBTamxk: August - September)
Apuwnnraa, ypcran yun axunnaraadj waapgargax marepman 6a sapgan (per 9.1 hectare)
. 3apaan HwuiAT ayHraac
3apa/ibiH H3p, Tepen X3MDKUX HINK | Too xampkaa Hankuin yua 6YpUIAH HUIAT rasf p
(Job) opTer (OD) awvrnar4dmiH
TesceH %
Xepenmvep 3pxsanT
NPK Fertilizer Application Person-Day 9.0 20.0 180.0 100.0
Organic Manure Application Person-Day 7.0 20.0 140.0 100.0
Total Weeding Person-Day 200.0 15.0 3000.0 100.0
Harvesting / Fruit Grabbing Person-Day 280.0 20.0 5600.0 100.0
ToHor TexeepeMx
Irrigation Management Person Hour 252.0 100.0
Boppoo 6a 6uouup,
NPK Fertilizer Ton 2.0 1000.0 2000.0 100.0
Organic Manure Ton 40.0 30.0 1200.0 100.0
Bycap
Pit Maintenance Per Pit 4550.0 0.25 1137.5 100.0
Water for Irrigation (360m3 per month) Kubic Metre 4320.0 0.95 4104.0 100.0
TexHoNorniiH apuwiraa/ypcran yiin axkwwiaraaHj waapgargax HAAT YH3 epTer 17'361.5
TexHonom ap4wiax 6a ypcrasa axibiH HUAT YH3 epTer, aMm.40/11ap 24'452.82

BAVITAIMNH HBXLBe

Xnnuiin gyHaax xyp TyHaac
<250 mm
251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy
xaBTraw (0-2 %)
6ara 33par Hanyy (3-5 %)
AYHA 33p3r Hanyy (6-10 %)
x3Bru (11-15 %)

Hanyy (16-30 %)
nx Hanyy (31-60 %)
aru, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaL HUMMRH (0-20 cm)
HUMMH (21-50 cm)
AYHZ 33p3r 3y3aaH (51-80 cv)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cwm)

T'YHWIA yCHBI TYBLUWH
ragapraac
<5m

5-50 m
>50M™m
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Arpo-yyp ambcranbiH 6yc
Yunimrnar
ynirnar

xarac xyypam

Xyypar

lFapaprbiH xan63p
T3rw eHaepner / Tan
Hypyy
YYNbIH 3HMP

[0B TONTOA
631
XOHANM

XepcHuii 6yTaL, (BHreH xepc)
BYAYYH/ XOHreH (31CapXxar)

AYHAAX (3NC3HLPP,
LaspaHuap)

HapWiAH /XyHA (Wasapnar)

agaprbiH YCHbI XYPT33MX
XaHranTTam
calH
AYHZ 33par

XaHranTryn/ 6anxryi

Yyp aMbCranbiH Y3Yyn3aTyyA

KunuiH H1iAn63p xyp TyHaac mv: 200.0

[JanaliH TyYBLUHe6eC A33LXN

eHAep
0-100 4.7.4. m.
101-500 a.7.4. M.

501-1,000 4.7.4 M.
1,001-1,500 A4.1.4 M.
1,501-2,000 4.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 4.7.4. M.
3,001-4,000 g.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poouw > 20 cm)
6YAYYH/ XOHreH (31CapXar)
AYHAAX (3NC3HLRP,
LaBpaHuap)
HapWIiH /XyHA (LwaBapnar)

YcHbI YaHap

(6onoscpyynaaryi)
CaliH YaHapblH YHAHbI yC
MyY YaHapbiH YHAHbI yC
(U3B3PLUYYNIX
Laapanaratan)
36BX6H rasap TapvasiaHriiH
3opuynantaap awumriax
(ycanraa)
amrnax 6010MXryin
VcHbI YaHap rax: ragaproiH 6a

raspbiH JOOPXU yC
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TeXHONOTVIAr H3BTPYY/ICIH

TYAr3p Hexuen
XOTrop Hexuen
xamaapanrym

©OHIreH XepCcHUIA An3MarniiH
X3aMX33

nx (>3 %)

AyHa (1-3 %)
6ara (<1 %)

YCHbI AaBOKUNTbIH
TYBLUVHWIAr OPYHbI acyyaan
raX Toougor yy?

Tuniim
Yryr

YepuiiH aaBTamx
Tuiim
Yryn



3YWNNIAH ONOH AH3 6aligan
Mx
AYHZA 33par

Bara

AMbApax OpYHbI OJI0H SIH3
6aligan

WX

AYHA 33par
Bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/bIH TOAOPXOWMNIONT

3ax 333/IUIAH Unr XaHanara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)
XONMMOT (aMbXupraa 6a
Xyfanaaaa)
XyZanzaa HaiMaaHbl/ 3ax
3331UIAH

CyypVIH 3CB31 HYYANVIAH

CyypbLuman
Xarac-HyyA3nuiiH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6ai
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

OpnorbiH 6ycag 3X YycBap
HuiAT opnorbiH 10 %-nac
AooLu

HwiAT opnoreiH 10-50 %

HuiAT opnorbiH 50 %-mac g33Lwu

XyBb XYH 3CB3/1 6YNryy4
XyBb XYH / epx
6yN13r / 0ONOH HUATUIAH
XOpLUOO
axwunTaH (KoMnaHu, 3acrumH
rasap)

Xam>33
6ara-xamx33sHui
LYHA-X3IMXKX3HNIA

TOM-X3MX33HWIA

A34 6yTaL, YRNUUATIIHWIA XYPTIIMIXK

SPYYN MIHZ,
60n10BCpON
TeXHWK 3eB/16ree

X6L,6/IMeP 3PX/I3NT (KULL3 Hb, XAA-

aac eep)

3ax 3331

IPUNM XYUHUI XaHramx
3aM T33B3p

yCaH xaHramx 6a apuyTran
CaHXYYTMIAH YANYMATI3

aayy Y caii
aayy Y caitn
anyy 7 caiin
anyy v caiin
aayy Y caitH
anyy 7 caiin
aayy Y caii
aayy Y caitn
anyy 7 caiin

YuH3313r1 6alia/bIH TYBLUVH

H3H a4yy
A4yy

AYHAAX
CUIEEEYE]
Mall YMH33M13T

Xytic
EIVEIREY
3p3rTait

[asap emunen
TOPUIiH
KoMMaHw
H3rANNIAH/ TOCrOH
6ynar
XyBb XYH, ©MUUIAH
rPUNAM3rYIA
XyBb XYH, ©MYMNNH
rPUNIMISTIN

MexaHMKXXYynanTbiH TYBLUUH

rap axun

epAnIiH xecer
MeXaHWKXCcaH / MOTOPTOM

Hac
XYYX3A
3anyyc

AYHJ, Hac
axmymar Hac

lasap awwmrnax apx
H33TT3 XYPTIX (30XMOH
6arryynantryi)
H3rAVIAH X3163P33p (30XMOH
6aiiryynantrai)
TYP33CUIH Xa163p33p

XyBb XyH

Yc awmrnax apx
H33NTTIM XYPTIX (30XMOH
6aviryynantryi)

H3rANNIAH XaN63P33p (30XMOH
banryynantran)
TYP33CUIAH X3N163p33p
XyBb XYH

HB/166

HwWiAiram-3 4niiH 3acruniii yp Henee

Yp TapuaHsbl yprat,

Yp TapuaHbl YaHap
TapuanaHruiiH ycanraaHbl yCHbl
X3p3ru3

XAA-H 3apgan

TyXalH ax axyriH opaoro
OPAOTbIH O/10H SIH3 3X YYCB3P

HwiAiram-coénbiH yp Henee
XYHCHWIA atoynryii 6aligan/ eepuiiH
X3P3rudar XxaHrax

[TM/ ra3pblH JOPOWTABIH M3AN3T

DKONOTUIAH Yp Henee

XOPCHUIA YWiAr

XOPCOH BYpx3BY

xepc angargax

LUMMT 6OANCLIH 3pranT/ caprant
XOPCHWNIA OpPraHvK HIrA31/ XepCeHZ
aryynargax kapboH

raspbiH 433pxu / JOOPXW Kap6oH
raHrmiiH Henee

Wocat SLM Technologies

byypcaH v H3M3rACIH
6yypcaH v HIM3IACIH
HamaracaH v ByypcaH
HamaracsH 14 ByypcaH
6yypcaH v HIM3IACIH
byypcaH 4 H3M3rACIH
byypcaH v caixupcaH
byypcaH 4 calixumpcaH
byypcaH 4 H3M3MACIH
byypcaH 4 caxumpcaH
HamaracaH v ByypcaH
byypcaH v H3M3MACIH
byypcaH 4 H3M3MACIH
6yypcaH (4 HIM3rACoH
HamaracoH ¥ ByypcaH
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33prangss Tanbanig nnpax Henee

v}

©PTOI BA ALLTVNH LUNHXWNIT33

Buii 6onrox 3apAanTaii xapbLyynaxaz 0/1CoH aur
BornHo xyraliaaHz 3praH Tenergex

6angan MaLl ceper 4 MalLl 5epar
YpT XyrauaaHz 3praH Tesniergex

62%::11 Y A 3P A Mall ceper v Malll 3epar
Ypcran 3apaantari xapbLyynaxaz 0/1COH aLumr

BorvHo xyrauaaHz 3praH Tenergex

6angan Matu ceper 4 MalL 3epar
YpT XyrauaaHz 3praH Tesniergex

621‘/1:;/}1 H A 3P A Mall ceper 4 Malll 3epar

The Net Income per hectare varies between 1650 and 2750 JOD.

YYP AMbCIAJ1bIH ©66PY/16J1T

Yyp ambcrasiblH aaXknum eepunenTt

XWIWUVH AyHAAX TemnepaTyp ©cent MaLL Myy 4

Yyp ambcranaac xamaapax aroys (ramLumr)
OPOH HYTIUINH MEHAePT3 60po0o

MaLl Myy
OPOH HYTIUIH LacaH Lwyypra MaLu Myy
X3T Xanant MaLu Myy &
X3T XYWUTP3N MaLL myy
©B/INIAH 3KCTPUM HEXLeN MaL Myy
raH raumr MaL Myy &
Luap taxan mai myy |

Mall caiiH

Mall caiiH
Mall caiiH
Malll caiiH
Mall caiiH
Mall caiH
Malu cainH
Mall caiH

HYTATLLUYYNAX BA JACAH 30XMNLIOX

TyxaVIH HyTar g3BCrapT TexHonornir H3BTPYY/C3H rasap
awmrnaryablH XyBb

KNLW33/ TYpLUNAT
1-10 %

11-50%

> 50%

XampargcaH epx 6a/3cB3 rasap HyTIUIAH XaMX33
200 ha

TexHonorm Hb eepuUneraex 6y Hexuen 6angana facaH

30XMLOXbIH TYN1/] 66pUNericeH yy?
Tuiim
Yrym
fimap eepunesnTeHs 3mM33r B3?
YYP aMbCranbliH 6epufienT/ 3KCTPUM Y3330
3aX 333/1UIAH eepynent

AXKNN XBA6MEP 3PXN3X 6ONOMXK (K.Hb LLNAXKNX XOA461Te8HU
yamMaac)

TeXHONOr WM HIBTPYYACIH BYX XYMYYCUIH X34 Hb MaTepuanniar
ypamLlyynan aBanrymrasp TeXHONOTUIAT X3IP3MKYYCIH 637
0-10%
11-50%
51-90%
91-100%

The market demands increase for cactus pears. This results in
different crop-spacing because cactus for pear production requires
wider spacing, while cactus for fodder production can be planted more
dense. Hence, changing market demands for the different products of
cactus require different agronomic practices.

AYTHINT, CYPTAMX

[laByy Tan: rasap awmrnarymiiH 6ognoop

e The cacti are highly productive with minimum inputs.

e |t does not require much water, which is important as irrigation
water availability is a bottleneck for the farmer as well as for
most areas in Jordan.

e The cacti are even productive in poor soil and by growing cacti on
these soils, it also reduces erosion.

e The reduced risk of drought deteriorated yields is important as
climate change leads to more extreme weather event, such as
droughts. This will only increase in the future. Therefore the
cactus's ability to cope with climate change (resilience to climate
fluctuations) is a great advantage and increasingly important.

[laByy Tan: sMx3Trary scBan 6ycag M333/713/1 6rCeH XYMYYCUIAH
6oanoop
e Due to the suitability of cacti to be cultivated in marginal lands,
the soil is partly covered permanently by vegetation in these
areas which protects these degraded lands. Therefore, cacti
cultivation could offer incentive to prevent land degradation.
e The technology offers increased resilience of the environment and
its involved livelihoods. This is because cacti are more resilient to

Cyn Tan/ pytargan / apcasn: razap awimriaardymiiH
6oanoopaaBaH Tyynax 6010MXKyya

e The significant cost related to labour. According to the farmer
there were no alternatives.

e Marketing can be considered a weakness as during harvest, the
supply of cactus fruits was high and thus the selling-prices were
low. By investing in manufacturing/ processing the cacti and stably
provide the market with other cactus-products, such as the
Tunisian market.

e The increased risk of new pests. More awareness is required so
the new pests can be identified, allowing proper and timely
action.

e The absence of agro-industrial processing units. Currently, the
market demand is mostly related to the cactus fruits. However,
cacti offer more such as seeds for oil extraction (such as the
Tunisian cactus value chain) . Investments to enhance cactus-
value chain as is done in Tunisia.

Cyn Tan/ pytaraan / 3pcA3n: 3MX3Trary acean 6ycag M3A33/131
OrceH XYMYYCUIiH 604/100pAaBaH Tyynax 60/10MXKyya
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climate change induced effects such as increased droughts and e The possible knowledge gap for farmers to switch from their

increasing (summer) temperatures, as result of their high-water conventional/traditional agricultural practices to a more
content and efficiency. Therefore, this technology is better suited innovative one could be a bottleneck for out-scaling the
for the future. technology. This bottleneck can be overcome, by developing social

capital such as (e.g.) institutions or farmers networks to
disseminate knowledge. A good example is the field days for
farmers organized by NARC and ICARDA.

e The risks of pests and diseases is a weakness of the cacti as these
plants are vulnerable to this. Also, due to the density and mono-
cropping of the cacti, the pest/ disease may spread easily and
rapidly over the field. Eventually, risking the production of the
cacti, thus possibly reducing the income of local farmers. A
solution may be found in changing the agricultural activities. An
example of such a possible solution is the introduction of
intercropping, this could increase bio-diversity and reduce the
potential loss of income in case of a pest-outbreak.
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