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Potato irrigation planning based on moisture depletion using AquaCrop
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Table 1- Physico-chemical characteristics of soil

Bulk PWP FC H EC
. densit Caby b, P Organic

Depth Soil onl g, L i Sl s carbon I:tgl NP KL

i : _— ! ot :
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Sl il = Sorn s

cm g.cm? cmi.cm3 - ds.m? % % ppm
0-30 S"fé’;;r']ay' 1.48 116 214 807 035 0.55 0.72 8.15 384
30-60  Silty-loam 1.48 122 214 807 032 0.48 0.72 77 293
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Table 2-Irrigation water properties

pH EC
SOy cr HCOs  COs K* Na* Mg Cet L S
meq.I?t - dS.m?
0.8 0.4 2.9 - - 0.7 3.4 3.4 1.7 0.37
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Table 3-Sensivity coefficient for some of AquaCrop parameters

Parameter . Sensivity rate
L Sc (+25%) ol Ol
PWP Moisture 157 Hidh
e . . i
S e el o g
Moisture FC g Medi
Flos o b b ’ edium
Moisture Saturation ) | d
gl b, 6 ow-medium
Basal crop coefficient for transpiration
. & . 0.23 Low
T R et
Maximum effective rooting depth ]
ey e S 2.6 low-medium
Sowing to emergence time ]
e 6.9 Medium
Ol o QLU
Maximum canopy time .
S i & e 0L 8.1 Medium
Sowing to senescence time ) ]
" 20.5 medium-high
S Oy
Sowing to maturity time . .
bk o 0L 22.1 medium-high
AQUACTOP Jie (35,5 slo zelyly S 5 —F Jsil
Table 4-Some of input parameters for AquaCrop
Parameter Unit Value Description
bl A=y olas s s
Base temperature
boele °C Y Default
al gleo
Maximum temperature . ‘s
ST sles C Default
Water productivity normalized 5 ; ]
okt ey OT 6500 g.m Calibrated
Initial canopy 0 N .
oAE sl iy, % Calibrated
Maximum canopy . i, ]
AE Sl iy, % Calibrated
Soil water depletion threshold for canopy expansion-Upper )
@ i el oSl .. T - Al Calibrated
oS wnm g sl STl S sb ) 4 VL wl
Soil water depletion threshold for canopy expansion-Lower ]
@ ;e Sl - T - /A Calibrated
olS axw g7 (gl » 3 BU)bJA:buL}ﬁLimL‘»\
Canopy growth coefficient .
ol da o . %/day 16/0 Calibrated
I A 9 o 2
Canopy decline coefficient . A ]
sl s cs O%6/day / Calibrated
Basal crop coefficient for transpiration ]
%/day \As Calibrated

G sl el S e
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Table 5- Statistical criteria rates for simulating potato in calibration and validation stages

Parameter Stage

ol A o d EF MBE NRMSE RMSE
Yield Calibration 0.99 0.99 -0.25 0.09 21
5 Shes Validation 0.99 0.95 -0.73 0.05 15
Water use efficiency Calibration 0.99 0.99 -.025 0.03 0.4
ST O e LS Validation 0.99 0.97 -.022 0.06 0.27
=) dems US4 sASe) B oSl
35 ; . i - 1.8
water use efficiency biomass yield
20 - 16
- 14
25
-1z
20 -
15 0.8
- 0.6
10
\ - 04
5 %,
NS - 02
0 - 0
D2OFC D40FC DEOFC DESFC D7OFC D7SFC DBOFC DBSFC
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(sl (o150 b 4 Oy b 0 (6L 5 20 oo

Fig 1-Results of yield, biomass and water use efficiency for some scenarios using AquaCrop (D represents soil water
depletion (mm), and FC represents irrigation amount to reach filed capacity moisture, e.g. D60FC indicates soil depletion as

60 mm and applying irrigating to reach FC).
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Fig 2-Results of yield, biomass and water use efficiency for some scenarios using AquaCrop (D represents soil water

depletion (mm), and | represents amount of applying irrigation, e.g. D60160 indicates soil water depletion as 60 mm and
applying irrigation as 60 mm).
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Fig 3-Rsults of yield for some scenarios using AquaCrop (D represents soil water depletion (mm), and | represents irrigation
amount (mm), e.g. D60160 indicates water soil depletion as 60 mm and applying irrigation as 60 mm).
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Fig 4- Results of biomass results for some scenarios using AquaCrop (D represents soil water depletion (mm), and |
represents irrigation amount, e.g. D60160 indicates soil water depletion as 60 mm and applying irrigation as 60 mm).
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represents irrigation amount, e.g. D60160 indicates soil water depletion 60 mm and applying irrigation as 60 mm).
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Abstract

In order to potato irrigation planning based on moisture depletion, calibrated AquaCrop was used.
This model was calibrated using data collected from a research station in Chahartakhteh, Shahrekord,
in two years. Then, Aquacrop was implemented under multi run in different depletion and irrigation
scenarios (Dylx; which y indicates depletion amount and X indicates irrigation amount). Results
revealed that there was no water stress under 40 mm depletion and 40 mm irrigation. Crop yield and
biomass was so low when depletion was more than 80 mm. In order to apply deficit irrigation,
depletion must be between 40 to 70 mm. Based on the results, maximum yield was observed for
D40140 (22.6 ton.ha) and minimum yield was observed for D70120 (10.8 ton.ha?). In the case of
water deficit, D60140, D60130, and D65130 were the best scenarios so that the yields for mentioned
scenarios were 16.8, 22.2, and 27 percent less than D40140 yield. Biomass values for mentioned
scenarios were 16.6, 21.8, and 26.7 percent less than D40140 biomass. Water use efficiency for this
scenarios were 0.7 (more), 0.7 (less), and 1.9 (less) than D40140 one. So, D40140 and D60140 were the
best scenario in full and deficit irrigation, respectively.

Key words: Biomass, Deficit Irrigation Scenarios, Water Use Efficiency, Cropping Models
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