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INTRODUCTION

M ung bean [Vigna radiata  (L .) R. W ilczek] is an important pulse crop g ro w n  in  
Sri Lanka under traditional farm ing system  m ain ly  in the dry and in term ediate  z o n e s . 
M ung bean is a  vital source o f  vegetable p ro tein , v itam in  and minerals p a rticu la rly  in  
developing countries. It is a short duration legum e, hence grown as sole crop a s  w e ll  as 
inter and m ultip le cropping system s under ra infed  and irrigated conditions and  in c re a se s  
farm er incom e and im proves the soil fertility th rough  sym biotic nitrogen fixation  (M a lik , 
1994). In Sri Lanka, m ungbean is cultivated about 11,840 ha and annual p ro d u c tio n  is 
about 14,352 m t (Agstat, 2014). The im portation o f  m ung bean in the y ear 2 0 1 4  w a s  
5,075 m t and am ount o f  export w as 2,973 mt, w hich  show s the production is in su ff ic ie n t 
for the  country. A m ong all other field  crops, m ung  bean recorded the h ighest w h o le sa le  
and retail price in Sri Lanka. Therefore, m ung bean  is considered as a  valuable o th e r  f ie ld  
crop in Sri Lanka. Sim ulation m odels are usefu l too ls to  assess the  p e rfo rm an ce  o f  
agricultural system s under different scenarios. The A gricultural P roduction S y s te m s  
Sim ulator (A PSIM ) is a  farm ing system s m odel that simulates the  e ffe c ts  o f  
environm ental variables and diverse m anagem ent decisions on production  (c ro p s , 
pasture, trees, and livestock), profits, and soil condition (K eating et al., 2003). T h e  m o d e l 
can be used to  analyze risks and explore alternative m anagem ent op tions su c h  as 
irrigation m anagem ent, crop choice, planting date, and fertilizer rate using local c lim a te  
and farm -specific soil data. The present study w as conducted to testing and  v a lid a te  
A PSIM  m odel in the D ry Zone o f  Sri Lanka fo r m ung bean.

MATERIALS AND M ETHODS

Parametrization of mungbean module in APSIM
The A PSIM -m ung bean m odule in A PSIM  version 7.5 was used to  p a ra m e te r iz e  

the phenology and growth o f  m ung bean variety , M I 6. Required phenology a n d  g ro w th



data for M I6 data fo r were collected from  th e  availab le  literature (A m arasingha e t al., 
2016).

Model testing and validation
Study area: The APSIM  m ung bean m o d u le  testing  and validation w ere done at the 
A ngunakolapelessa (Lat:6 ° 90” L og :80°54” ), A ranaganw ila (L at 7°57” : L og:81°16” ) 
and M ahai 11 uppallam a (M I) (Lat: 8° 00”E: L og: 8°02”N ).
Soil data: Soil physical and chem ical p roperties  w ere collected from  the fac t sheets o f  
benchm ark soils o f  the  D ry Zone o f  Sri L an k a  published  by  the soil science society  o f  Sri 
Lanka (M apa et al., 2010).
Weather data: D aily  w eather data from  Jan u ary  2013 to  D ecem ber 2015 w ere collected  
from the G rain Legum es and O il C rops R esearch  and D evelopm ent C entre 
A ngunakolapalassa F ield  crops R esearch an d  D evelopm ent Institute, M ahailluppallam a 
and Regional A gricultural Station, A ralaganw ila  w ere used  for the sim ulation. M axim um  
and minim um  tem peratures, rainfall and sunsh ine  hours w ere availab le  on a  daily  basis. 
Daily incom ing radiation (M J/m 2) w as calcu la ted  using  sunshine hours and location 
specific inform ation such as latitude and  longitude, solar elevation and angstrom  
coefficients.

Model testing
Crop and m anagem ent data: The prim ary  da ta  collected from  A ngunakolapellessa, 
secondary data co llected  from  Field crops R esearch  and D evelopm ent Institute, 
M ahailluppallam a and Regional A gricultural Station, A ralaganw ila on p lanting  date and  
yield were used to  test the model. C rop  m anagem ent strategies w ere adjusted  in the  
model sim ulations as collected from  th e  field trials w hich are fo llow ed by the 
Recom m endations o f  the D epartm ent o f  A gricu lture. The sim ulated y ie ld s w ere used  to  
compare the  observed and  predicted values once sim ulated using the appropriate w eather 
data.

Model validation
Crop y ields collected from pub lished  literature (secondaiy data) w ere used  to  

validate the m odel both  qualitatively (graphical) and quantitatively (statistical). T he zero  
origin (1:1) graphs o f  the  relationship betw een m odel sim ulated and field  observed data 
(field m easured data) w ere plotted to identify  the  difference/sim ilarity betw een predicted  
and observed values. The statistical expressions w ere used fo r com paring the sim ulated  
and field m easured data  w ere average error basis (A E), coefficient o f  variance (C V ), roo t 
mean square error (R M SE) and co efficiency o f  residual m ass (C R M ) presented as:



Coefficient o f  V ariance (CV) = 100 x ln ----------
O m

R oot M ean Square E rror (RM SE) -  oiy
where Pt is simulated values; Ot is measured values; Om is mean o f measured values and n is 
number of the observation.

RESULTS AND DISCUSSION

The A PS IM  could simulate the  observed m ung bean yields with a coeffic ien t o f  
determ ination o f  0.97 and co-efficiency o f  variation o f  6.9%. Therefore, the  
param eterised and validated APSIM  m odel is strong. D epartm ent o f  Agriculture ann u ally  
conduct large num ber o f  yield trials such as PYT, M YT, N C V T and VAT under th e ir  
varietal releasing program m es. Therefore, m odels such as this can be used in ev a lua ting  
the perform ance o f  m ung bean in different locations and seasons under d iv e rse  
m anagem ent conditions.

Figure 1: Observed and simulated yield for variety M I 6 mung bean varieties grown d u rin g  
Yala (unfilled) and Maha (filled) season in M ahailluppallam a (squares), Angunakolapelessa 
(circles) and Aralaganw ila (triangular).

CONCLUSION

W ith these results APSIM m odel can be suggested as a tool to forecast y ie ld  o f  
m ung bean variety  M I6  and could be applied for other field crops such as m aize. A fte r 
m odel testing and validation for each crop and variety w ithout conducting on fa rm  tr ia ls  
and it w ould shorten the time o f releasing a variety.
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