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Table 1- Physico-chemical characteristics of soil

FC EC
pH
cm®em’® ds.m?

0.13
0.14

Clay Bulk
') density PWP
g.cm?

Silt
%

Sand

S el

Soil texture

&o= Depth
cm

0.74
0.87

81

0.22
0.24

39 33 1.44
39

Silty-loam 15
15 29

0-30
30-60

8.0

1.47

Silty-loam

o
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Table 2- Irrigation properties

EC
dSm™

Mg~ Ca™ pH

Na

cr HCOs COs~

SO4

meq.[™

2.9

7.3

14

18

18

0.6

3.9

0.5

1.0

700 -

600

2
[=]
=+
I (15 ()

() Junows vonesig

[=] [=] [=]
[=] [=] [=]
i o =]

EI¥1 E2Y1 E3Y1 E4¥1 EIY2 E2Y¥2 E3¥2 E42 EIY3 E2¥3 E3Y3 EM3

Tr=atment

=l Jbe d o Galizes slolos gl (g kol Sl jlade =Y S

Table 1-Irrigation amount for treatments during three agricultural years
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Table 3- Scensivity factor for some AquaCrop input parameter

yolyly <l » SCludio > » SCyludio ol 3l a0
Parameter VAT BVA I Scensivity rate
Si4lgx b el b Lo 85 6.3 bwgio
Time from sowing to emergence Medium
P aby i b el loy wow 20 4.2 buwgio
Time from sowing to maximum canopy ' ' Medium
S 0390 G ewls QL") [WRVY 27 7.6 MW
Time from sowing to senescence Medium
Jeamo il p U cbls oy oo 33 8.4 buwgio
Time from sowing to maturity Medium
Maximum effective rooting depth low-medium
oad Jlo s T B 115 28 17 b g oS
Water use efficiency normalized low-medium
Initial canopy cover Medium
A 7.0 56 Lougio
M aximum canopy cover Medium
olS arwgi gl S Of adss ey po YU aibivw] oS
Soil water depletion threshold for canopy 11 14 Low
expansion-Upper
oS drwgi sy O 4SS o pd ol 4l oS- b g
Soil water depletion threshold for canopy 15 6.0 Medi um-slzw
expansion-L ower
Canopy growth coefficient Medium
Ogy (Jl93) Jals <y 5.7 8.0 bowgio
Canopy decline coefficient Medium
Basal crop coefficient for transpiration Medium
QU o S (1l G e pd Sl S5 e g P
waije, 8.2 23 o
Medium
Shape factor for stomatal closure
S Mo po gl ot T a0 gl SIS b 6.8 89 bwgio
Shape factor for early canopy senescence Medium

Table 4- Values of statistical criteriafor simulating Canolain calibration stages

Al MBE NRMSE RMSE EF D
Parameter
| aSes 0.05 0.04 0.16 0.99 0.99
Yield (ton.ha™)
| S 0.31 0.02 0.55 0.99 0.99
Biomass (ton.ha™)
ol & pan 21,5
Water use efficiency 0.02 0.10 0.04 0.99 0.99

(kg.m)
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Table 5- Values for some input AquaCrop parameters

Jole s gy o>y Slade oy
Parameter Unit Vaue Description
Base temperature °C ’ Observed
Pl koo °c s S50l
g 42 32
Maximum temperature i ’ Observed
s .@5‘,.: Hse o oS 500000 G Sojll
Plant density Plant/ha Observed
20 (drwgh) 0l ) u po 395 Swe)d 115 PAo
Canopy growth coefficient % day Default
Fiwlez pla Jld w2 (AL gy &y s il 10 PR
Initial crop canopy cm? Default
Fialgr U edls ploj wow 395 12 sly
Time from sowing to emergence day Calibrated
Time from sowing to maximum canopy day Calibrated
S 090 U cwls QL") oo 39 210 W‘S
Time from sowing to senescence day Calibrated
Wiy drwgl Yoo Gos JiSTas o 1.0 )
Maximum effective rooting depth M Calibrated
oo Jloyi Of B pan 1,18 &0 oy psS 155 Fly
Water use efficiency normalized gr.m? Calibrated
Initial canopy cover % Calibrated
‘saylf ..\.»'Za) AM EW-PH) 05 L;?d.w‘,
Maximum canopy cover % Calibrated
obS drwgi glp S O adsi e po Y4 o> B =lg
Soil water depletion threshold for canopy expansion- ) 0.25 Calibrated
Upper
oS arwgi sl p o Al o b mlbas _ sZly
Soil water depletion threshold for canopy expansion- ) 0.55 Cdlibrated
Lower
Oivgy (Jlg)) ol pb 395 %20 95 sy
Canopy decline coefficient % day Calibrated
B lp (P pb pS T 39y 2 e)d xly
- _— 1.0 .
Basal crop coefficient for transpiration %/day Cdlibrated
35 ¢yobd sy Eker (7] il e p (510 IS g b - 0.6 sy
Shape factor for stomatal closure - Calibrated
St 4 p0 sl o BT o b (6l S5 8 - 06 s

Shape factor for early canopy senescence - Calibrated
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Figure 2-Comparison of simulated yield (ton.ha 1), Biomass (ton.ha 1) and Water Use

Efficiency (Kg.m) of Canolausing AquaCrop Model in validation stage
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Figure 3- Comparlson of simulated yield (t.ha 1), Biomass (t.ha') and Water Use Efficiency
(kg.m™) of Canolausing AquaCrop Mode in validation stages
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Figure 4- Correlation between Actual and simulated Yield (t.ha'), Biomass (t.ha') and Water
Use Efficiency (kg.m®) of Canolausing AquaCrop Model in validation stage
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Table 6- Statistical comparison of observed and simulated canola canopy cover using
AquaCrop model in validation stage

eolyly

RMSE NRMSE R? EF D
Parameter
E1Y1 9.40 16.6 0.96 0.91 0.98
E2Y1 11.3 20.1 0.93 0.87 0.97
E3Y1 18.8 36.9 0.80 0.63 0.91
E4Y1 19.2 384 0.83 0.68 0.92
E1Y2 5.90 9.90 0.98 0.97 0.99
E2Y2 132 23.0 0.87 0.84 0.96
E3Y2 19.4 385 0.81 0.66 0.91
E4Y2 19.9 38.7 0.91 0.70 0.95

oo dl> e 0 IS sileand glp g)ll slaasly polie -V Jeuz
Table 7-Values of statistical criteriafor simulating Canolain validation stages

S MBE NRMSE RMSE EF D
Parameter
s 0.07 0.10 0.22 0.98 0.99
Yield (t.ha?)

e 048 0.05 0.94 0.99 0.99
Biomass (t.ha™)
ol Gpan oIy

Water use efficiency 0.02 0.12 0.06 0.98 0.99

(kg.m™)




S LS T Bpae TS 5 0055 ey w0 ,Shos 1 skl OF o e il (3luans - Sem 5

Satvration |

FC ‘-'-l-'i'\— —k i.'-“--'-'“ _
i

WP

Saturation |

[ T

Wil

FC I- - o -"-""I" o T
| in

e

Saturation |
C|

WP|

|
k H e 1%
DAF e )

e o,
LI B B R

1 i

nW)m
L__T'J"‘“""'

L 1

bl
[E4

i
T PP it T
e e e ¥ |
N T
i -] i m . J—
AT [
T im
iy g -
O e D™
i m
x L] m . R
DAF it iy EIJ'J
(PR
i |“-; '---l—il--lihl
il
| a = | ] ] -
OAF 2 (£

L]

i N
a "‘-\.\_\_\_r"""\-\.\_l_l

Wi
§
LA |
g
" im
i L L]

BAF o8

a0
LAl

Wi

LiMim

I YT
-
BAP i (Y

slayles sl AQUACTOP Jow 5l ooliiwl b oo (55lwans g Sloalie S cogb, polie duslio—d JS&

.. .- 4.1?'].6)») e 2

Figure 5- Comparison of observed and simulated soil moisture using AquaCrop for
different treatmentsin validation stages
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Abstract

The aims of this study is evaluate AquaCrop in simulating rapeseed yield, biomass
and water use efficiency under different irrigation amounts (E1, E2, E3 and E4,
indicating water supply of 50, 75, 100 and 125 mm from the evaporation pan,
respectivly) was performed in three cropping years (Y1, Y2 and Y 3 representing the
first, second and third years, respectively). In order to calibrate this model, the data
collected from the first year used for calibration and data for the second and third year
were used for validation. The results showed that AquaCrop had an overestimated error
(MBE< 0) to simulate all three parameters studied. The accuracy of AquaCrop was
excellent for simulating yield and biomass (NRMSE <0.1) and good for water use
efficiency (NRMSE <0.2). The mean differences between ssimulated and observed
yield, biomass and water use efficiency water were 0.19 t.ha’, 0.78 t.ha' and 0.05
kg.m™, respectively. Based on the results, use of AquaCrop to simulate rapeseed yield,
biomass and water use efficiency is recommended.

Key words: Canola, Crop Modeling, Deficit Irrigation, Water Stress.
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