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Abstract:

The study was conducted in 2023, during which the sorghum crop (Sorghum
bicolor L. Moench) was cultivated in the biocontrol garden of the Faculty of
Agricultural Engineering at the University of Damascus. The aim was to
evaluate the AquaCrop mathematical model for managing deficit irrigation
of the sorghum crop. Three irrigation treatments (11, 12, and 13) were applied,
corresponding to 100%, 80%, and 60% of the total net water requirement of
the crop, respectively, with each treatment replicated three times. Treatment
11 was used to calibrate the model, and the field evaluation of the model's
performance was conducted.

The results of the statistical analysis showed that the simulation of crop
growth using the AquaCrop model was highly accurate for vegetation cover
(CC), biomass (B), and grain yield (), despite the crop being subjected to
varying levels of water stress. This was supported by high values of the
Willmott index (d), which reached 99%, with a variance (D) ranging from
-8.46% to 17.39%, and a normalized root mean square error (NRMSE)
ranging from 15.52% to 19.02% for vegetation cover, and from 4.63% to
20.93% for biomass and grain yield.

However, for evapotranspiration (ET), the prediction accuracy decreased as
water stress increased. The NRMSE value for treatment 13 rose to 60.78%,
and the d value dropped to 0.95.

The AquaCrop model was able to simulate crop growth very well for the
studied parameters, and this confirms the importance of mathematical
modeling in providing useful information for communication and practical
application.

Keywords: Aquacrop Model ,Sorghum ,Biomass, Yield, Canopy cover,
Evapotraspiration.
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Llia ulial) dlly z3gall) Gy capmnall (ETC ) ail) ilal) dgiod) Aijlha (5) Jgaadl

13 12 Alaladl)

389.3 | 457.3 | (MM) aall) z3sadl 35 gl Jaill Lol DAY

342.12 | 456.2 (mm) Qs Gl el el D)
13.77 | 0.23 D (%)

148 | 1.62 RMSE (%)

51.3 | 41.19 NRMSE (%)

0.95 0.96 d willmott

ela i)

Cagyda 8 bl oUnally Tas Sasm 5ys0my e Lindl )31 Jyomne sai3l8lae AQUACrop alyll z3saill ¢ Usind .1
- S sleaY) Cagyla ay (JalI) o))

@V Cigyla 8 5)lies 3)5ems ¢ Limnll 530 Jgumnal A3l 4ygall AVQY i AQuaCrop alyll zdsaill oS4 .2
) Ll LR ls By gl il Gy Sigalis e rny GaN oy Cam Sl ) gyl iy Lol
.0.99

%80 g Alalas 3ulaiy el (g51) Cagyla 8 lam basm 5y5am Apal) A1) & AQUACTop zdsaill g il .3
%60 (5l Aol 3k vic Lad 50 8y gum

il ity il il

slSlad AquaCrop byl z3sadl) alaainb il dualaal )l Asaa 8 AQUACTOp byl zisall alasiul .1

Ay el lad o) o Aasll) Al Al Sy iy colimndl )3 Jpeana sad

Joaladl o ST aaaly daline (g af Ay Cagyls a3 AQUACTOP 7 3salll Bplae 8 passill .2
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