Abstract

The study aimed at calibrating and validating the AquaCrop model for cowpea
under full and deficit irrigation. The experiments used to calibrate and
validate AquaCrop consisted of rainfed supplemented with irrigation,
subsurface drip irrigation (SDI) and Moistube irrigation (MTT) with three
water regimes i.e. full irrigation [100% of crop water requirement (ET.)] and
deficit irrigations (DI) of 70% ET. and 40% ET.. The model was calibrated
using data from the optimum and DI regimes under MTI and rainfed
supplemented with irrigation experiments and validated under both optimum
and DI regimes in SDI experiments. The calibration results indicated the
model simulated canopy cover (CC) very well (R= = 0.98, NRMSE = 12.2%, d-
index = 0.99 and EF = 0.95) under 100% ET. and 70% ET. (R: = 0.96,
NRMSE = 15.7%, d-index = 0.98 and EF = 0.90). The simulated CC closely
matched (R: = 0.96, NRMSE = 19.6%, d-index = 0.96 and EF = 0.86) the
observed under 40% ET.. During validation, the CC simulations were good for
all water regimes R: > 0.94, NRMSE <15.4%%, EF > 90 and d-index = 0.98),
except under 40% ET. where model performance was poor (R: = 0.85,
NRMSE = 37.5%, d-index = 0.87 and EF = 0.45). The simulations for final
biomass were good with R: = 0.80 and NRMSE = 15.7% and R: = 0.99 and
NRMSE = 9.8% during calibration and validation, respectively. Similarly,
yield simulations were good during calibration (R: = 0.85 and

NRMSE = 11.3%) and validation (R:z = 0.96 and NRMSE = 8.8%). The
simulated grain yield water productivity wwa closely matched the observed
values during calibration (R: = 0.88 and NRMSE = 9.7%) and validation

(R2 = 0.99 and NRMSE = 11.5%). The above results confirmed AquaCrop's
suitability for simulating crop responses to water. AquaCrop can be applied to
evaluate the response of cowpea to a variety of environmental conditions and
management scenarios.
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