	Crop
	Aim of the study 
	Model
	Input data
	Weaknesses
	strength

	Maize
	
management factors, namely planting date, sowing density, maize variety, weeding, soils and fertiliser evaluated based on whether they benefit from model simulations in providing information for farmers to optimise crop yields
 (Masare & Duffy,2014)
	APSIM
	Climate data
soil and management variables on a daily time step
Management data: fertilizer treatments, planting date, sowing density, maize variety, soil treatments, weeding treatments,
	using it takes a certain degree of sophistication, and learning to use it effectively takes invested time and money
	Simulated the effect of farm management practices on yield

	
	EPIC crop model was evaluated for its possible use as a decision support tool in irrigation and fertilizer management of crops in a semi-arid condition in South Africa 
(Choruma et al.,2019)
	EPIC 
	
Daily weather data which included precipitation, maximum and minimum
temperature, solar radiation, and relative humidity 

Soil data: (bulk density, cation exchange capacity, texture, and electrical conductivity) 

grain yield and agricultural management dates

Management practices including tillage, fertilization, sowing, planting,
irrigation, and harvesting dates

Crop parameters: Potential heat units PHU, Minimum harvest index, Harvest index, Biomass to energy ratio, 

Carbon cycle parameters: Microbial decay rate coe
fficient, Slow humus transformation rate, Tillage decay effect on Residue decay rate Parm, Exponential coe
ffcient in potential
water use root growth distribution

Site location
	EPIC tended to overestimate low yields

overestimation of plant available water at field capacity could cause EPIC to overestimate yields in dry years 

the model does not accurately account for the competition from weeds
	EPIC successfully simulates water and fertilizer effects on plant growth

	
	The study examined the effects of a simple maize monoculture in comparison to varying different (complex) cropping arrangements (rotations and intercropping). 
Varying crop residue and fertiliser applications were also assessed in terms of yield trends, production risk and average crop productivity, as well as soil fertility over ten years, which we considered as medium-term.
crop rotations and fertiliser rates under two contrasting agro-ecological conditions in South Africa (clay soil with a mean rainfall of 871 mm versus a sandy soil with a 570 mm rainfall

(Hoffman et al.,2020)
	APSIM
	(bulk density (BD), crop lower limit (CLL), drained upper limit (DUL), saturation (SAT), pH and total soil organic carbon (SOC) used for soil

daily maximum and minimum temperatures, solar radiation and precipitation 
yield, dry matter and Nmi

maize/cowpea and pearl millet/sunflower/maize, and at Zeekoegat Nmin maize/cowpea rotation and intercropped low fertiliser, maize/oat intercropped low fertiliser and maize/soybean intercropped low fertiliser
	above-ground dry matter was simulated slightly less accurately than grain yield
	Overall, the dynamics of yields over the seasons and sites were captured well

the model captured the seasonal, site- and treatment-specific yield dynamics

The evaluation demonstrated that the model was able to capture the dynamics of yields, dry matter and soil resources between sites and treatments. 

	
	 simulated future changes in maize and spring wheat yield
Etes et al., 2013
	DSSAT
	Crop productivity and distribution data
Soil data describing soil drainage rate, horizon depth, wilting point (WP), field capacity (FC), saturated moisture content, bulk density, and organic carbon content
Climate: daily values of rainfall, minimum and maximum temperature (Tmin, Tmax), and solar radiation
key management variables relate to planting (row spacing, plant density, sowing date), fertilization, and cultivar selection 
	DSSAT did not  accurately represent crop temperature sensitivities
DSSAT’s seemingly greater sensitivity to rainfall than temperature may also have exaggerated this error.

 DSSAT also substantially underestimated yields in heavier clay soils due to overestimated WPs (Appendices S1 and S3, Fig. 4). The combination of these two errors
	DSSAT can simulate pest damage but could not feasibly implement this for this study

	
	Investigate and improve on-farm decision making on planting dates and fertilization by relating simulated yield and seasonal outlook information.
Tesfuhuneyet el.,2017
	APSIM
	Climate data
Soil data
Farm management data
	
	APSIM-Maize model is an adequate tool in evaluating relative changes in maize yield in relation to various management practices and seasonal variations

	
	To apply a well-calibrated version of APSIM for a sorghum-cowpea intercrop to assess different management scenarios for selected areas in KwaZulu-Natal and define best management practices.
Chimonyo et al.,2016 
	APSIM
	Average ambient temperature (TAV) and the annual amplitude in monthly temperature (AMP) were calculated using long-term daily minimum and maximum temperatures.
our management options were used to develop scenarios used as a guide for recommending best management practices in KwaZulu-Natal: planting dates, fertilizer application and timing, plant population and irrigation

soil data: Bulk density,Airdry −Hydroscopic water content.LL15 −Permanent wilting point,DUL −Field capacity, Total available water, SAT – Saturation, KS − Hydraulic conductivity,TX − Soil texture, SOC − Soil organic content, KL-root penetration parameter for sorghum and KL-root penetration parameter for cowpea.
	the model gave poor simulations of canopy development parameters leaf number and LAI.

APSIM was limited in its ability to simulate under rainfed conditions
	APSIM was efficient at assessing yield responses for sorghum-cowpea under different management scenarios for 5 rainfed agro-ecologies in KwaZulu-Natal. In addition, the model was able to identify best management practices for improved water use efficiency for sorghum-cowpea intercrops under rainfed conditions. For the environments included in this study, the sorghum-cowpea intercrop system was most responsive to changes in planting dates and plant populations while moderate changes were observed in response to fertilization and irrigation. Overall, the model can be used as a tool to develop best management options for increased yield and WUE for intercropping under water-scarce agro-ecologies. 

	Wheat
	We simulated future changes in maize and spring wheat yield
Etes et al., 2013
	DSSAT
	Soil: drainage rate, horizon depth, wilting point (WP), field capacity (FC), saturated moisture content, bulk density, and organic carbon content
Climate: daily values of rainfall, minimum and maximum temperature (Tmin, Tmax), and solar radiation

key management variables relate to planting (row spacing, plant density, sowing date), fertilization, and cultivar selection (Jones et al., 2003)
	 The model could not be trained under climatically unsuitable conditions because wheat is not grown in those areas. This limitation, combined with the small area of wheat cultivation in South Africa, made the model harder to constrain and less accurate than the maize
	

	sugarcane
	Jones et al.,2014: 
suitability of the DSSAT-Canegro model for simulating sugarcane growth and yield for a wide range of environments across the globe under current and possible future climates
RSA, Komatipoort







	DSSAT
	Experimental data (shoot population, leaf number, green leaf number, primary stalk height, green leaf area index (GLAI), aerial dry biomass (ADM), stalk dry mass (SDM) and sucrose mass)
a ‘blind’ validation, whereby only management, weather and soil data were provided, and (2) a ‘phenology’ validation where crop development (tiller and leaf phenology) data were also available. Simulated values of GLAI, ADM and SDM were compared to observed values.
	Model performance in predicting stalk dry mass (SDM) was not as good as quoted in previous studies. 
Using leaf and tiller phenology data for model calibration did not improve model performance, highlighting the need for using leaf area index and biomass data for meaningful calibration
	sensitivity analysis suggests that simulated responses in SDM to changes in temperature, rainfall and [CO2] for the diverse production scenarios investigated in this study are realistic and consistent with current knowledge and accepted theory in this regard







	
	Incorporating the Canegro sugarcane model into the DSSAT V4 cropping system model framework
(Doctoral dissertation).
Jones, M. R. (2013). 
	
	(i) restructuring and integrating the current Canegro plant growth and development code into
the DSSAT v4 CSM modular framework, making use of its generic modules for
management, soil, weather and the energy balance; (ii) verification of DSSAT CSM Canegro
model results against the current SASRI version of Canegro to ensure that the new model
produced similar results to the original model for a set of simulated situations; and (iii)
evaluation of the new DSSAT CSM Canegro model against experimental datasets. 
	Further investigation of and 148 explorations into the calculation of reference evaporation in DSSAT CSM Canegro is also recommended for water-stressed conditions. 
	Adequately simulates the growth and development of sugarcane


	
	To estimate likely impacts of climate change on sugarcane yields, water use and irrigation demand at three irrigated sugarcane production sites in South Africa, using the DSSAT-Canegro sugarcane model
(Jones et al.,2015)
	DSSAT
	Coordinates and altitude of study site	
Historical weather data and Future climate data
Rainfall (mm), Temperature-Maximun Tmax (°C) and minimum Temperature Tmin (°C), incident solar radiation (SRAD, MJ/m2), wind run (WIND, km/d) and maximum and minimum relative humidity (RHMIN and RHMAX respectively, %)
Crop data: Crop start dates, Age at harvest (months), Row-spacing (m)
Soil Characteristics: Albedo, Runoff curve number, Maximum rooting depth (cm),Bulk density (g/cm3),Saturated hydraulic conductivity (cm/h),Lower limit of plant-available soil water (cm3/cm3),Drained upper limit of plant-available soil water (cm3/cm3), Saturated limit of plant-available soil, water (cm3/cm3), Plant-available soil water-holding capacity (mm)
Meaured parameters:Mean time to 80% canopy cover (fractional interception of photosynthetically-active radiation), time to the start of stalk growth, average daily canopy cover, cumulative seasonal evapotranspiration (ET), cumulative seasonal irrigation demand, cane and sucrose yield at harvest, and irrigation water use efficiency (IWUE) for the three sites studied, for baseline (1980–2010) and future (2070–2100) periods.
	
Limitations in the simulated responses of phenological development, photosynthesis and respiration processes to high temperatures, and the disconnect between simulated biomass accumulation and expansive growth.
	Was able to  predict cane yield in response to  irrigation demand 

	Sorghum




	 This study aimed to calibrate and test AquaCrop for hybrid, open-pollinated and landrace sorghum genotypes. 
In part, this study aimed to investigate whether minimum data input calibration (Hsiao et al., 2012) proposed for non-research AquaCrop users was sufficient in predictions of sorghum yield response to water.
[bookmark: _Hlk53252747](Hadebe et al.,2017)
	AquaCrop
	Soil: soil texture, volumetric water content at field capacity (FC), at permanent wilting point (PWP), and at saturation (SAT), saturated hydraulic conductivity (Ksat), and soil thickness (depth of soil profile).

Climate: maximum temperature (°C), minimum temperature (°C), rainfall (mm) and reference evapotranspiration (mm).
Climate data: using maximum temperature (°C), minimum temperature (°C), rainfall (mm) and reference evapotranspiration (mm)
Agronomic practices

Plant material
Three sorghum genotypes, a hybrid (PAN8816)

Crop growth parameters: planting date, planting density, time to crop establishment, time to flowering, flowering duration, maximum canopy cover, time to maximum canopy cover, time to senescence, time to physiological maturity, and harvest index

	The model did not accurately capture sorghum canopy decline as it did not consider sorghum's quiescence growth habit which allows for delayed canopy senescence under water-limited conditions.

Conservative parameters in the default sorghum crop may not necessarily represent those of local genotypes, and this potentially contributes to the overestimation of biomass and yield in the model. Despite model calibration simulating canopy cover relatively well, overestimation of biomass and yield suggests that conservative parameters, such as water productivity (WP), canopy sensitivity to water stress and water stress coefficient, additionally require calibration for local genotypes in order to improve calibration.

[bookmark: _Hlk53252704]The results of this study suggest that where local sorghum genotypes differ significantly in growth and development characteristics from the default file, the use of minimal data input calibration potentially compromises prediction of crop yield.
	Calibration
AquaCrop simulated soil water content 

AquaCrop simulated canopy cover  satisfactorily for all three genotypes during calibration

model-predicted values were close to observed values


	Dry beans
	study was to calibrate and validate the SWB generic crop model for dry beans (cv. DBS 360) to enable accurate irrigation scheduling under well-watered conditions (Mathabo et al., 2018)
	Soil Water Balance (SWB) 
	Weather: Daily solar radiation, maximum and minimum relative humidity, maximum and minimum temperatures, average wind speed and rainfall

Crop growth parameters: canopy radiation extinction coefficient (K), specific leaf area (SLA), leaf-stem partitioning parameter (PART), vapour pressure deficit-corrected dry matter/water ratio and thermal time requirements for the different developmental stages

Fractional interception of photosynthetically
Soil water content
Farm management: planting date, plant density

Field trails

parameters determined: canopy radiation extinction coefficient (K), specific leaf area (SLA), leaf-stem partitioning parameter (PART), vapour pressure deficit-corrected dry matter/water ratio and thermal time requirements for the different developmental stages.
	SWB is a generic crop growth model,parameters specific for each crop have to be determined 

long term yield data was not available for comparison with scenario simulation results
	The SWB model simulated leaf area index, total dry mass, harvestable dry mass, and soil water deficits for drought stress treatments reasonably well. The calibrated model was then used to predict dry bean grain yield for three localities in Limpopo Province over a period of nine years. The scenario modelling results indicated that the model can be used as an irrigation scheduling tool and also be successfully used to estimate yields of dry beans under various conditions and at other localities.

	[bookmark: _Hlk53319627]Groundnut (Arachis hypogaea L.)
	hypothesized that (i) early planting date is crucial to ensure high productivity of groundnut and (ii) short-term cultivars ensure satisfying production even in El Niño years. Both options are based on the idea to escape prolonged periods of drought by earlier harvesting – and among the frequently proposed options as an adaptation strategy to terminal drought in Africa 
(Hoffman et al.,2018)
	APSIM
	Weather data:
Soil properties: Depth (Cm), Bulk density (g/cc), Air dry (mm/mm) CLL (mm/mm),DUL (mm/mm),Saturation (mm/mm),KL value (/day) Organic carbon (%),pH
Farm management:
Field trials 
	
	 model evaluation exercise showed that APSIM can reproduce the overall effects of management on groundnut productivity and different sites and seasons in a reasonable range

	
	
	
	
	
	

	
	to calibrate and test the performance of Aqua Crop model for groundnut under varying water regimes and environments under water deficit conditions. The specific objectives were to (i) calibrate AquaCrop for groundnut (ii) evaluate its ability to simulate CC, biomass, yield and evapotranspiration (ET) of groundnut for varying soils and climates
[bookmark: _Hlk53319603]( Chibarabada et al., 2020)
	AquaCrop 
	Crop parameters:Planting method,Plant population
Seedling size,Initial canopy cover (CCo)
Time to emergence
CCx,Time to maximum canopy cover (CCx),Time to canopy senescence,Canopy decline,Canopy growth coefficient (CGC),Canopy decline coefficient (CDC),Length building up HI,Duration of flowering,Time to flowering,,Determinacy linked with flowering,Minimum effective rooting depth,Upper temperature,Maximum air temperature affecting pollination,
Water productivity (WP),
Reference HI (HIo),

Canopy expansion: (response to water stress)
Stomatal closure (response to water stress)
Early canopy senescence (response to water stress)
Aeration stress to waterlogging’
Overview of water stress effects on HI

Soil: 
Volumetric water content at saturation;.Field capacity,Permanent wilting point,
Saturated hydraulic conductivity, Total available water.
Field management

	model's inability to capture leaf appearance rate, especially for indeterminate cultivars

model's tendency to underestimate CC during maximum CC

model overestimated final ET, a need to improve crop transpiration coefficient (KcTr) in AquaCrop
	the model successfully simulated CC under water deficit conditions


was still able to simulate CC satisfactorily


Simulated biomass under drip irrigation and rainfed conditions relatively well
the model simulated yield accurately

	Vegetables
	The objectives were to determine seasonal water requirements of vegetables and to develop a simple, generic crop, irrigation scheduling model that would not require time-consuming and therefore expensive growth analysis data to determine model parameters (Jovanovic  & Annandale, 1999)
	SWB
	Weather data , canopy cover (C) ,soil water,basal crop coefficients (Kcb) and growth periods for the following stages: initial, development, midseason and late-season, initial and maximum rooting depths and crop heights . combined with the mechanistic irrigation scheduling SWB (Soil-Water Balance) model
	caution should be exercised against blind acceptance of these empirical parameters as local conditions, management and cultivars are likely to influence crop growth periods and Kcb’s.
	SWB predicted soil-water deficit and canopy cover wel
Good model predictions of soil-water deficit and canopy cover were observed.

	soybean (Glycine max (L.) Merrill)

	assess symbiotic activities in soybean, and validate its growth and yield under tillage and mulching systems with APSIM model in two diverse agro-ecological conditions of the Limpopo Province, South Africa
Mante,2019
	APSIM
	Soil data: Drained Upper Limit (DUL), Crop Lower Limit (CLL), Bulk Density (BD) and Saturated volumetric water (SAT),pH (KCl),N (%), P (mg kg-1 ), K (mg kg-1 ) OC (%) , Ca (mg kg-1 ) Mg (mg kg-1 ) Zn (mg kg-1 ) Mn (mg kg-1 ) Cu (mg kg-1 )
Management data: tillage practice (till or no-till), mulching rates (grass mulch) 0, 3, 6 and 9 t ha-1
Crop: cultivar, Thermal time accumulation from seeding emergence to end of juvenile phase (°C days) Thermal time accumulation from end juvenile to floral initiation (°C days) Photoperiod (hours) ,Thermal time accumulation from flowering to grain filling (°C days) ,Thermal time accumulation end grain fill to maturity (°C days), Thermal time accumulation from flowering to maturity (°C days) ,Thermal time accumulation from maturity to ripe (°C days) 

	
	The APSIM-Soybean model satisfactorily simulated the biomass accumulation and grain yield under the two tillage practices at different mulching rates in the selected locations of the areas of Limpopo Province. In general, grain and biomass yield were 62 satisfactorily simulated by the model at the mulching rates of 0 and 3 t ha-1 at both locations. The results suggest that the model can be used to guide alternate ways of improving soybean production in Limpopo Province.

	
	Evaluate the yield, Evapotranspiration and water productivity of soybean (Glycine max (L.) Merrill), grown under rainfed conditions in a sub-humid climate using FAO AquaCrop and the Eddy covariance method
[bookmark: _Hlk53319660](Mbangiwa et al.,2019)
	AquaCrop
	Parameter
Base temperature (Tbase), Cut-off temperature (Tupper), Seedling leaf area, Initial canopy cover (CCo)
Canopy growth coefficient (CGC), Canopy decline coefficient (CDC), Maximum canopy cover (CCx)
Normalized water productivity (WP),Reference harvest index (HIo),Positive effect of HI due to limited growth in vegetative period, Plant density, Time to 90 % emergence, Time to maximum canopy cover, Time to flowering, Duration of flowering, Time to senescence
Time to maturity, Minimum rooting depth Zrmin
Maximum rooting depth Zrmax
Soil data: Profile depth (m), Texture class, Clay %
(<0.002mm), Fine silt % (0.002-0.02mm), Coarse silt
and sand % (0.02-2mm), Bulk density, P, K, Ca, Mg, Zn, Mn, Cu, OCa, N ,pH (KCl)
cultivar
Management data: sowing date, pesticide and herbicide application. 

	model did not account for plant residues
sensitivity analysis of the model to weather input data indicated that AquaCrop is sensitive to the time scale and results in less accurate outputs for 10-daily and monthly inputs.

T was consistently greater compared to residual ET for most of the growing season except for the ripening stage when the agreement improved
	model output of seed yield
water productivity 

	[bookmark: _Hlk53319531]Bambara groundnut [Vigna subterranea (L.) Verdc] landrace
	parameterize and test the generic crop model AquaCrop for a local bambara groundnut [Vigna subterranea (L.) Verdc] landrace
[bookmark: _Hlk53319563] (Mabhaudhi et al,2014b)
	AquaCrop
	observed weather, soil physical, and measured crop parameter
	
	model simulated final biomass and yield of Bambara groundnut very well under field conditions

	
	aim was to determine the impacts of climate change, at sub-catchment scale, on yield, water use and water productivity of bambara groundnut for South Africa
(Mabhaudhi et al.,2018)
	AquaCrop
	Climate data: maximum and minimum air temperature, rainfall , and reference evapotranspiration 

Soil data:  soil texture,
permanent wilting point (PWP), field capacity (FC), saturation,(SAT) and saturated hydraulic conductivity (Ksat).

GCMS:CSIRO-Mk3.5, (CSIRO) ,GFDL-CM2.0, MIROC3.2-MEDRES, MIR ,MPI-ECHAM5, MPI, UKMO-HADCM3
Site location
	
	

	[bookmark: _Hlk53319333]amaranthus (Amaranthus cruentus L. ex Arusha)
	Calibration of AquaCrop Model to Predict Water Requirements of amaranthus (Amaranthus cruentus L. ex Arusha)
(walker et al.,2012)
	AquaCrop
	Climate: 
Soil:water available at field capacity (FC), at permanent wilting point (PWP), and at saturation (SAT) , saturated hydraulic conductivity ,total available water (TAW)
Crop: cover per seedling,plant density were input, to give an estimate of initial crop canopy cover (CCo). adjusted the green crop canopy (CC)
measured leaf area index (LAI) was converted into CC values
planting date
	tendency by the model to over-predict Soil Water Content
	AquaCrop was successfully parameterised for a South African amaranthus (Amaranthus cruentus L. ex Arusha)


	Taro (Colocasia esculenta L. Schott)
	Calibration of AquaCrop Model to Predict Water Requirements of taro (Colocasia esculenta (L.) Schott.)
(Walker et al.,2012)
	AquaCrop
	Climate: 
Soil:water available at field capacity (FC), at permanent wilting point (PWP), and at saturation (SAT) , saturated hydraulic conductivity ,total available water (TAW)
Crop: cover per seedling, plant density were input, to give an estimate of initial crop canopy cover (CCo). adjusted the green crop canopy (CC)
Pla
measured leaf area index (LAI) was converted into CC values
planting date
	
	AquaCrop was successfully parameterised for a South African taro landrace.

	
	[bookmark: _Hlk53319459]parameterise and evaluate the FAO's AquaCrop model for a taro landrace from South Africa(Mabhaudhi et al,2014a)
	AquaCrop
	Soil physical characteristics (soil depth, soil texture, bulk density and gravimetric field capacity)
Soil Water Characteristics:volumetric soil water content at field capacity (FC), permanent wilting point (PWP), saturation (SAT) and saturated hydraulic conductivity (Ksat)
Daily weather parameters (maximum and minimum air temperature, relative humidity, solar radiation, wind speed, rainfall and ETo) 
Field experiment: Time to emergence (DAP), seedling leaf area (cm2), root length and biomass,Leaf area index (LAI) index ,canopy cover (CC),biomass, yield and harvest index (HI) , times to senescence and maturity
Crop data
Management practices
	limitations with regards to capturing canopy cover of taro under rainfed conditions
	AquaCrop was successfully parameterised for a South African taro landrace.

 the model showed good prediction for biomass and yield under the varying conditions
simulating yield response to water availability, the model's performance was good


the model's applicability to simulating rainfed or water-limited production

	Spider flower and Swiss chard.
	In this study we: (1) parameterised AquaCrop for selected leafy vegetables under two water stress levels; (2) compared TLVs’ yield response with that of Swiss chard; and, (3) considered the practice of harvesting these selected leafy vegetables repeatedly throughout the growing period, which is currently absent as a management practice in AquaCrop Version 4.0
(Nyathi et al,2018)
	AquaCrop
	Parameters
Photosynthetic pathway,Reference Harvest Index (%)
Aeration stress (%),

Initial canopy cover (%), Planting density (plants ha−1), Maximum canopy cover (%),Minimum rooting depth (m),Maximum effective rooting depth (m)
Maximum rooting depth (GDD), Duration to recover (GDD), Duration of biomass build up (harvest) (GDD), Maximum canopy cover (GDD)

Canopy growth coefficient (% GDD−1),Canopy decline coefficient (% GDD−1),Rooting depth shape factor (ratio),Base temperature (oC),Upper temperature (oC),Upper threshold for canopy expansion (Pupper),Lower threshold for canopy expansion (Plower),Upper threshold for stomata closure,Normalized crop water productivity (g m−2)

Meteorological variables:  minimum and maximum temperatures (oC), total radiation (MJ m−2 day−1), vapour pressure deficit (kPa), wind speed (m s-1), and reference evapotranspiration (mm day-1),data, LAI, dry biomass, dry raw leaves, 
Management:planting dates, harvesting dates, crop growth stages, amount of irrigation water, salinity of irrigation water, and agronomic practices
soil physical characteristics,
	
	For the calibration, results showed a good fit between measured and simulated parameters [(canopy cover (CC), soil water content (SWC), aboveground biomass (AGB) and actual evapotranspiration (ETa)] when the initial canopy cover (CC0) was reduced from 1.67% to 0.1%.

AquaCrop wa calibrated and validated satisfactorily for selected parameters (canopy cover, soil water content, actual evapotranspiration, above ground biomass, above ground edible biomass, and water productivity) under well-watered and severe water stress conditions.

	Pearl millet (Pennisetum glaucum)
	calibrate and validate the AquaCrop model for pearl millet under
irrigation and rainfed conditions


Bello &Walker (2016)
	Aqaucrop
	soil water content at saturation, field capacity (DUL) and permanent wilting point (LL), and saturated hydraulic conductivity (Ksat) and. The model generated total available soil water (TAW) from the FC and PWP values and drainage coefficient (tau)Soil depth(mm), Coarse sand(%), Medium sand(%), Fine sand(%), Silt(%), Clay(%)

Climate data: minimum and maximum air temperatures, rainfall amount, wind speed, maximum and minimum relative humidity, and solar radiatio



Field management: amount of irrigation water applied, and dates of irrigation field management was described as optimum characterised by non-limiting soil fertility, without surface mulches and no temperature stress
Crop data: Base temperature (8C),upper Upper temperature (8C) ,Type of planting method,Initial cover, Cover per seedling (cm2),Plant density, Initial canopy cover (%),Emergence Days to 90% emergence (calendar) (days) , Canopy growth coefﬁcient CGC (%) , Canopy decline coefﬁcient CDC (%),6Canopy decline, Canopy decline (%) ,Slow decline Slow declineCanopy decline (days) 30 31Canopy expansion Canopy expansion (%) Very fast Very fastCCx Maximum canopy cover (%) 95 98CCx Maximum canopy cover (description) (%), Days to CCx, Time taken to achieve CCx (calendar) (days), Time to senescence (calendar) (days) ,Time to ﬂowering (days)Duration of ﬂowering, Length of ﬂowering stage (days) , Time to maturity (calendar) (days) , Time to yield formation (calendar) (days) , Duration of harvest index build-up (calendar) (days) , (min) Min. effective rooting depth (m) , Max effective rooting depth (m) , Effective rooting depth type , Time from sowing to maximum rooting depth (days) ,Expansion Average root-zone expansion (cm day–1),Coefﬁcient for transpiration, Green canopy cover (%) ,Water extraction pattern, Maximum root water extraction (mm day–1),Maximum root water extraction(m3m–3day–1botbottom quarter of root-zone Maximum root water extraction(m3m–3day–1), Water productivity (g m–2),Reference harvest index ,Water stress, Canopy expansion Extremely tolerant to water stressKs p (upper) Ks p (lower),Stomatal closure ,Early canopy senescence,Aeration stress
	The model's performance in simulating soil-water content is moderate for this crop and needs to be improved.
	tested the AquaCrop model for simulating the CC, biomass, yield, and cumulative evapotranspiration (ETc) of pearl millet under different irrigations and noted good agreement between the simulated and observed data

model was able to simulate canopy cover, biomass production, cumulative evapotranspiration and grain yield


[bookmark: _GoBack]
