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EXTENDED ABSTRACT

Irrigation w ater shortage still rem ains as one o f  the m ajor lim iting factors for 
agricultural production even in m ajor irrigation schemes. As the multiphase large 
diversion projects and other m ajor irrigation schemes are already exploited, the phase o f 
expansion in the country’s irrigated area have becom e limited (IIMI, 1992). The 
emphasis now is on increasing w ater use efficiency o f  the existing irrigation system s and 
efficient on-farm  w ater management for higher productivity. Hence, present study w as 
conducted to identify appropriate irrigation w ater regime, in terms o f  yield, yield 
attributes o f  red onion and w ater use efficiency w ith straw mulch and compost.

The effect o f  six irrigation regim es based on IW /CPE ratio with presence or 
absence o f  rice straw  mulch (10 t/ha) and com post (10 t/ha) on yield o f  red onion and 
water use efficiency was tested in a split-split plot design with three replicates at the 
Regional A gricultural Research and D evelopm ent Centre, Aralaganwila (D L2b agro- 
ecological region). Different IW /CPE ratio  (0.25, 0.5, 0.75, 1.0, 1.25 and 1.5) w ere the 
main plot treatm ent, while presence or absence o f  rice straw  mulch (10 t/ha) w ere the sub 
plot treatm ents. Presence or absence o f  Com post (10 t/ha) w as the sub-sub plot treatm ent.

Red onion (cv. Vethalam) w as planted at the spacing o f  10 x 10 cm and crop 
management practices were adopted as the recom m endation o f  the D epartm ent o f  
Agriculture (DO A , 1990). The total rainfall received during yala  2010 and 2011 w as 334 
mm and 113 mm  respectively. D aily rainfall am ount and evapotranspiration rates w ere 
measured using recording type rain-gauge and class A  evaporation pan. Irrigation w ater 
was applied based on daily evapotranspiration rate and crop coefficient (Kc) relevant to  
different grow th stages as follows; initial stage, 25 days (0.5), Growth stage, 40 days 
(0.7), mid stage, 20 days (1.8) and m aturity stage, 10 days (1.0) (FAO, 1992).

L ea f relative water content w as m easured in 3 weeks interval and calculated 
using the follow ing formula (Turner, 1981):



LR W C  (% ) =  [(F.W  -  D .W ) /  (T .W  -  D.W )] x 100.............................................. eq. (1)

W here, LRW C (% ) = L ea f relative w ater content, FW  =  fresh w eight leaves, DW  =  d ry  
w eight leaves, T W  =  Turgid w eight.

Com posite soil sam ples w ere collected ju s t  before the irrigation up to  2 0  c m  
depth in soil in each plot a t 3 weeks interval to  determ ine the gravimetric soil m o is tu re  
content. Ten tagged representative plants w ere harvested  from  each plot for reco rd in g  
y ield  attributes o f  onion. The w ater use efficiency, as kg o f  onion bulb yield p e r c u b ic  
m eter o f  w ater used w as calculated by dividing th e  bu lb  y ield  o f  red onion w ith  to ta l  
w ater used as irrigation and  rainfall.

A ccording to  the results, among the  d ifferent w ater regim es tested, IW /C PE  ra tio
1.5 (M 6) recorded the significantly highest num ber o f  bulbs per plant, w eight p e r  b u lb  
and bulb yield during both the  years The low est y ie ld  param eters w ere recorded  w ith  
irrigation at 0.25 IW /C PE ratio. There w as no significant difference o f  bulb y ie ld  a m o n g  
the IW /CPE ratio  o f  0.75, 1 and 1.25. A pplication o f  m ulch and com post s ig n ific an tly  
increased the red  onion yield  and yield com ponents in both seasons. S ig n ific an t 
interaction betw een different w ater regim es and application o f  mulch on yield  an d  y ie ld  
com ponents o f  red  onion w as not observed. A pplication o f  com post (lO t/ha) a ls o  
significantly increased the  crop yield and yield com ponents (except bulbs per c lu s te r)  o f  
red  onion in both  seasons. There w as also no significant interaction betw een d if fe re n t 
w ater regim es and application o f  com post on crop y ield  and yield com ponents e x c e p t  
w eight o f  one bulb. Significantly higher num ber o f  P lants/m 2o f  red onion qt 9 w eeks a f te r  
p lanting w as recorded by the IW /CPE ratio 1.5 fo llow ed by  IW /CPE ratio o f  1.25 a n d  1. 
H ow ever, significant m ulch effect o r com post effect on num ber o f  plants/m 2 w a s  n o t  
observed. There w as a  significant interaction betw een application o f mulch and c o m p o s t  
on num ber o f  plants/m 2. This is m ainly due to  the  h igher num ber o f  plants u n d e r n o n ­
m ulch treatm ent over m ulched treatm ent only in com post applied plots

A m ong the d ifferent w ater regim es tested, IW /C PE ratio o fl.5  reco rd ed  th e  
h ighest lea f relative w ater content a t 3, 6, and 9 w eeks after planting in both th e  y e a r s .  
There w as a significant difference o f  leaf relative w ater content among d ifferen t w a te r  
regim es except IW /C PE ratio o f  1 and 1.5 in year 2010 w here there w as no  d iffe ren ce  in  
L e a f R elative W ater Content. Low est L ea f R elative W ater Content w as re c o rd ed  in  
IW /C PE ratio  o f  0.25. A pplication o f  m ulch and com post also increased the le a f  r e la t iv e  
w ater content in  both the years. There w as a significant interaction exist betw een  w a te r



regim es and  application o f  mulch in both years, except 6 weeks after planting, w here 
interaction was not significant. L eaf Relative W ater content varies in w ider range (42.1 to 
92.7 at 3 w eeks after planting and 49.4 to  76.7 at 9  weeks after planting in y ear 2010) in 
m ulched treatm ent than  the non-m ulched treatm ent (38.2 to  79.5 at 6 w eeks after p lanting 
and 48.4 to  64.6 at 9 w eeks after planting in year 2010).

T here w as also a  significant interaction exists between application o f  m ulch and 
com post on lea f relative w ater content. U nder th e  application o f  com post, there  w as a 
w ide range o f  L eaf Relative W ater C ontent (53 .8  to 63. 0 at 3 w eeks after p lanting and 
56.4 to  64.8 at 6 w eeks after planting). H ow ever, w ithout application o f  com post, L e a f 
R elative W ater C ontent varied in a narrow  range (56.2 to  60.6 at 3 w eeks after planting 
and 54.86 to  58.7 at 6 weeks after planting). Significantly h igher gravim etric soil 
m oisture content at 3, 6 and 9 w eeks after p lan ting  in both 2010 and 2011 years w ere 
recorded by the IW /C PE ratio o f  1.5 and 1.25. H ow ever, there was a significant increase 
o f  gravim etric soil m oisture content at 3, 6 and 9  w eeks after p lanting under m ulch and 
com post application in both the years.

In year 2010 Yala season received 334.5 mm o f  rainfall com pared to  113.0 m m  
in 2011 Yala season. G enerally, w ater use efficiency in 2010 Yala season w as low er than  
year 2011. In year 2010, w hen effective rainfall w as higher, significantly h ighest w ater 
use efficiency w as recorded in h ighest w ater regim e (IW /CPE ratio 1.5). In contrast, 
w hen effective rainfall w as lower, h ighest w ater use efficiency w as recorded in low est 
w ater regim e (0.25 IW /C PE ratio). M ajority  o f  rainfall received at the  beginning  o f  
planting and crop harvesting stage in both 2010 and 2011 Yala seasons. H ow ever, w hen 
there w as relatively low  am ount o f  effective rainfall, contrasting results w ere observed. 
A lthough, contrasting results o f  w ater use efficiency  am ong w ater regim es w ere observed 
in tw o seasons, there w as significantly h igher w ater use efficiency o f  red  onion under 
straw  m ulching and com post application in both  the years.

B ased on the results, it was concluded that application o f  straw  m ulch and 
com post have an increasing effect on  red onion  yield, lea f relative w ater content, 
gravim etric soil m oisture content and w ater use efficiency. H ow ever, since h ighest red 
onion bulb yield, y ie ld  com ponents, soil and  p lan t m oisture status w ere recorded in 
highest soil m oisture reg im e (1.5 IW /C PE ratio ) tested, further studies are needed to  find 
out the  optim um  w ater regim e to  achieve m axim um  crop  yield and w ater use efficiency 
in sandy non-calcic brow n soil in the low  country  d ry  zone o f  Sri Lanka.
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