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Abstract : Modeling the soil, water and crop growth interactions are attaining major importance, considering the future
climate change and water availability for agriculture to meet the growing food demand. Progress in understanding the crop
growth response during water stress period through crop modeling approach provides an opportunity for improving and
sustaining the future agriculture water use efficiency. An attempt has been made to evaluate the potential use of crop modeling
approach for assessing the minimal supplementary irrigation requirement for crop growth during water limited condition and
its practical significance in sustainable improvement of crop yield and water productivity. Among the numerous crop models,
water driven-AquaCrop model has been chosen for the present study considering the modeling approach and water stress
impact on yield simulation. The study has been evaluated in rainfed maize grown area of semi-arid Shanmuganadi watershed (a
tributary of the Cauvery river system) located in southern India during the rabi cropping season (October-February).  In
addition to actual rainfed maize growth simulation, irrigated maize scenarios were simulated for assessing the supplementary
irrigation requirement during water shortage condition for the period 2012-2015. The simulation results for rainfed maize have
shown that the average maize yield of 0.5-2 t ha-1 was observed during deficit monsoon season (<350 mm) whereas 5.3 t ha-1
was noticed during sufficient monsoonal period (>350 mm). Scenario results for irrigated maize simulation during deficit
monsoonal period has revealed that 150-200 mm of supplementary irrigation has ensured the 5.8 t ha-1 of irrigated maize
yield. Thus, study results clearly portrayed that minimal application of supplementary irrigation during the critical growth
period along with the deficit rainfall has increased the crop water productivity from 1.07 to 2.59 kg m-3 for major soil types.
Overall, AquaCrop is found to be very effective for the sustainable irrigation assessment considering the model simplicity and
minimal inputs requirement.
Keywords : AquaCrop, crop modeling, rainfed maize, water stress
Conference Title : ICACS 2016 : International Conference on Agronomy and Crop Sciences
Conference Location : Rome, Italy
Conference Dates : September 15-16, 2016

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:10, No:09, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:1

0,
 N

o:
09

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

47
65

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(09) 2016 1

https://publications.waset.org/abstracts/54765.pdf

