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Choice of an irrigation system

• Water source

• Plant

• Land

• Soil type

• Profitability
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Almond production in 2005
(source : FAOSTAT, 2005)

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

U
S

  S
pai

n
  S

yr
ia

  I
ta

ly
  I

ra
n

  M
or

oc
co

  T
un

is
ia

  G
re

ec
e

  T
ur

ke
y

  A
lg

er
ia

  L
eb

an
on

  L
ib

ya
  C

hi
na

  P
aki

st
an

  P
ortu

gal
  A

ust
ra

lia
  C

hi
le

  P
ale

st
in

e
A

lm
o

n
d

 p
ro

d
u

c
ti

o
n

 (
M

t)

ICARDA

International Symposium on Irrigation Modernization: Constraints and Solutions. 28-31 March, 2006 Damascus Syria



Constraints in almond productivity

• Low rainfall

• Water scarcity

• High water demand in summer
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Objective

• Water balance of drip irrigated almond 
trees

• Profitability analyses of almond orchards 
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Description of the study area
• 7 year old almond orchard

• 17.5 ha size

• Harran plain (36°°°°42`N; 39°°°°00`E, 

altitude: 375m)

• Mean max temp: 35°°°°C; min temp: 
-2.3°°°°C

• Annual rainfall: 215 mm

• Clay soil, 1.5m deep
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Investment cost for a drip irrigated almond orchard
(17.5 ha)

1631
2nd – 33rd year

Operation & Maintenance Cost 

81591• Total cost

794
• Application costs

(Fertilizer and pesticide applications, irrigation)

21539
• Irrigation system costs 

(Pump, control unit, pipes, drippers)

18416
• Common costs 

(Capital investment, administration cost)

40843

1st year

• Site establishment & planting cost

(Initial tillage, soil preparation, saplings, planting, pesticides, fence, 

electricity, fertilizer, fertilizing, first irrigation)

Cost (US$)
Item
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Outcomes of irrigation scheduling ICARDA
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Outcomes of irrigation scheduling

17961032170.26204---S8 (Rainfed)

39983060510.555551210374S7 (40%)

49213540590.636381012467S6 (50%)

59024050680.70726914560S5 (60%)

68714554760.78813717654S4 (70%)

78175046840.86899719749S3 (80%)

87175514920.93979621840S2 (90%)

965260001001.001071524936S1(Full)

Nr

(US$/ha)

Ya

(kg/ha)

Ya/Ym

(%)

ETa/

ETm

ETa

(mm)
IidNi

I

(mm)

Irrigation water

application ratio
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US$

Investment Cost Operation, Care and Maintenance Cost Intermediary Product Benefit Major Product Benefit-60000
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Cash flow for drip irrigated almond orchard ICARDA
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Cash flow of drip irrigated almond orchard

30826276140369018655363034829464181591Total

23487222681.390509168911168911163116318_38

283564550.279082101603101603163116317

205025460.3348986121861218163116316

29636560.40187873727372163116315

21757870.482253451016384-11874163116314

26109440.578704451016384-11874163116313

313211330.694444451016384-11874163116312

13653693520.8333331638416384832221631815911

Present 

value of 

return

Present 

value of 

cost

Present 

value 

factor

Total

Return

Intermediary 

Product

Benefit

Major 

Product 

Benefit

Total

Cost

Operation, 

maintenance 

cost

Investment

cost
Year
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Cash flow of surface irrigated almond orchard

22988064591236583655361710478028669212Total

21802619251.390509156796156796138413848_38

249973860.2790828956989569138413847

164884640.3348984923249232138413846

-18285560.401878-4549-4549138413845

-113896680.482253-2361616384-40000138413844

-136678010.578704-2361616384-40000138413843

-164009610.694444-2361616384-40000138413842

13653588300.8333331638416384705961384692121

Present 

value of 

return

Present 

value of 

cost

Present 

value 

factor

Total

Return

Intermediary 

Product

Benefit

Major 

Product 

Benefit 

Total

Cost

Operation, 

maintenan

ce cost

Investment

cost
Year
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Drip vs. Surface ICARDA

2170936
Irrigation 

(mm)

3.564.05Benefit/Cost

229,880308,262
Total Return

(US$)

64,59176,140
Total Cost 

(US$)

Surface IrrigationDrip Irrigation17.5 ha



Internal interest rate of drip irrigated almond orchard

45.32%Internal Interest Rate

1462-3067Total

176990.164895257170.15373416728016891116318_38

51640.07420370700.0707189997210160316317

50490.10759561520.103248595876121816316

26110.1560138650.1507435741737216315

3700.2262186340.2200842879451016314

1550.3280179250.3213232879451016313

2250.47562413500.4691312879451016312

-298100.689655-457800.684932-6683816384832221

Net 

Reduced 

Flow

Rate of 

Reduction

Net 

Reduced 

Flow

Rate of 

Reduction

f:45f:46
Annual

Cash

Flow

Total

Return

Total

Cost
Year



Conclusion

• Full irrigation > 5 x rainfed production

• 50% total surface irrigation amount = Max 

yield in drip irrigation
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Conclusion

• Drip irrigated almond orchard investment 
is significantly profitable

• The system reached a discounted 
payback in the 7th year of investment

• Policy makers should provide low interest 
rate credits to encourage farmers
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Thank You


