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EXTENDED A BSTRACT

C luster O nion (Allium  cepa  L .) is a  bulbous crop  cultivated in a lm ost all over the 
w orld. E ven in Sri Lanka it’s a  very  popular crop  th a t is broadly cu ltivating  in northern 
and sou thern  regions. In Sri Lanka, cluster onion has cultivated in 4872 hectares w ith 
total p roduction  o f  63,037 tons red onion bulbs (A gstat, 2015). N on-C alcic B row n soil is 
a  sandy so il having a  sand percentage o f  around 90%  and less w ater re ten tion  ability, 
around 10.10%  available w ater a t the  surface layer according to  M apa and  B odhinayake 
(1988). T herefore, frequent irrigation is required  fo r any  crop grow n in th is  soil. M ost o f  
the red onion  cultivating farm ers irrigates fie lds every  day. A pplication  o f  w ater 
frequently  to  the crop  is alw ays increase the  cost and  increase d isease incidences. 
Therefore, th is study w as conducted  w ith  the  objective o f  finding the  appropriate 
irrigation interval fo r cluster onion in N on-C alcic  B row n soil to  enhance  the  w ater 
productiv ity  w hile  reducing the cost fo r irrigation.

A  fie ld  experim ent w as carried  o u t a t R egional A griculture R esearch  and 
D evelopm ent C entre, A ralaganw ila in  2012/13 M aha  and 2013 Yala  seasons in N on- 
C alcic  B row n soil. T he treatm ents w ere a llocated  in 3X lm  p lo ts  w ith  three 
rep licates.E ach  p lo t w as separated from lm  w idth  space and a  po ly thene w as laid 
betw een the  plots up to  50 cm depth to  avoid the lateral m ovem ent o f  w a ter from  plot to  
plot. Irrigation  intervals w ere selected as one, tw o , th ree, four and five days an d  am ount 
o f  w ater irrigated  w as determ ined according to  th e  evaporation data. T he  am ount 
irrigation fo r each interval w as calculated  based on clim atological approach  using the 
crop coeffic ien ts (K c) for cluster onion and daily  evapotranspiration data.

G ravim etric  soil m oisture content w as de term ined  at 0-20cm dep th  c lass  prior to  
each irrigation  and Soil bulk density  was determ ined . Soil m oisture d ep le tio n ’s w ere 
determ ined using  those data. The irrigation w ater u se  efficiency (IWTJE) a lso  calculated.



Vegetative growth param eters and Y ield param eters w ere measured and c o m p ared  
statistically using SAS software.

A ccording to  grow th data, there’s no significant difference in N o o f  bulbs/ c lu s te r  
and height o f  plants. O nly in 2013 ya la  season num ber o f  bulbs/cluster have reduced  in  5 
days irrigation w ith com pared to one day irrigation interval at maturity stage. In  b o th  
maha and yala  seasons there’s no significant difference among the treatm ents in  y ie ld  
how ever in m aha season there can be an affect from  the rains. In yala  season h ig h e s t  
m ean yield o f  15.85 t/ha  and highest IW U E w as observed in three days irrigation in te rv a l 
treatm ent. M ean cluster onion yield w as reduced by 37%  (5.88 t/ha) and 32% (5 .04  t /h a )  
w ith the increase o f  irrigation interval from 3 days to 4 days and 3 days to  5 d a y s  
respectively.

H anson e t al. (2007) has reported tha t approxim ate allowable soil m o is tu re  
depletion for onion is 25%  and M aughan et al. (2015) also reported that the a m o u n t o f  
allowable depletion for onions is about 25 to  30%  o f  the  total available w ater in  th e  s o i l .  
In th is  study the volum etric soil m oisture depletion level was 20% with th ree  d a y s  
irrigation interval (F igure 1). Therefore, three days irrigation interval is optim um  to  a v o id  
m oisture stress to  the  plant.
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Figure 1: Average Soil volumetric moisture contents % day before irrigation in  a l l  
observations with different irrigation intervals

It has being recorded that farm gate price o f  red onion in 2013 w as Rs. 1 2 4 .2 7 /k g  
(A gStat, 2014). Econom ic return was calculated using above figure under d i f f e r e n t  
treatm ents. W hen considering the results in Yala season which is least a f fe c te d  b y  
rainfall, the gross incom e is reducing by about Rs. 7,00,000.00/ha when in c re a s in g  t h e  
irrigation interval from  3 days to 4 and 5^days. W hen increase irrigation interval b y  a  d a y



labour cost for irrigation is also reducing. W ith considering yield param eters, soil 
m oisture depletion levels and econom ic returns, three days irrigation interval is the m ost 
suitable. Therefore, irrigation interval can be increase up to  3 days w ithout affecting the  
crop yield w hile increasing the w ater productivity  and can reduce the cost o f  cultivation 
o f  cluster onion in N on-Calcic Brown soils.
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