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A B S T R A C T

Irrigation efficiency, which is an indicator o f effective water resources m anagem ent, varies in 
different irrigation schemes in Sri Lanka, but is low in general. An experim ent w as conducted in 
M aduruoya irrigation schem e in maha  and ya la  seasons o f 2008/09 to evaluate the efficiency o f  main  
canal, d istributory canals, sub distributory canals, field canals and head, m iddle and tail ends o f  the  
farmer fields and w ater quality o f  M aduruoya irrigation schem e. During the study, w ater inflow to the 
system (rainfall and irrigation) and outflows (evaporation, seepage, percolation and runoff) w ere  
m easured. In addition, water quality o f  the M aduruoya schem e was also measured* Results revealed  
that higher conveyance efficiencies in the lined canals o f  main canal to distributor canals (88.2 %), 
distributory to sub distributory canals (73.9 % ), but low in sub distributory to field canals (59.3 %). 
The overall M aduruoya system efficiency w as recorded as 29.1 %. The application efficiency o f the 
middle paddy fields (78.9 % ) was highest w hile tail end fields recorded the lowest (25.2 %). W ater  
quality analysis revealed that, the quality o f  water in M aduruoya irrigation schem e is ideal for 
irrigation.
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IN T R O D U C T IO N

T he M ahaw eli G anga P ow er and  Irrigation  P ro ject is one o f  the  la rgest 
m ultipu rpose  p ro jec ts  in Sri Lanka. T he pro jec t included construction  o f  five 
m ultipu rpose  reservo irs nam ely , K othm ale , V icto ria , R andenigala , R an tam be and  
M aduruoya. A m ong  these, M aduruoya  irrigation  schem e is located  in th e  easte rn  d ry  
zone o f  Sri L anka  and  belongs to  the  M ahaw eli system  B. T he ca tch m en t a rea  o f  the  
reserv o ir is ab ou t 453 km 2 and  the  g ross storage capacity  is abou t 483 ,4 7 0  acre  feet. 
T here  are  44,581 ha  o f  paddy lands and  491 h a  o f  o ther field c rops in th e  com m and  area 
o f  the M aduruoya  reservo ir (A nonym ous, 1980).

In the trad itional system  o f  M aduruoya  schem e, m ainly  p o o rly  d ra in ed  soils w ere  
used fo r paddy  cultivation  and the  d istribu to ry  system s and  the d istribu tion  o f  w a ter w as 
p rac ticed  dow n the slope from  fie ld  to  field . T h is system  w as op era ted  on ly  as 
com m unity  v en tu re  and no t as independen t opera tions o f  indiv idual farm ers. Ind iv idual 
irrigation  and drainage ou tle ts  to  the  farm ers w ere  no t p rov ided . I f  th e  com m unity



decided on the dates and pattern o f  irrigation, individuals in the com m unity  had no other 
option. Provision o f  individual irrigation and drainage outlets in farm  plots based on the 
continuous supply o f  irrigation w ater w as the next stage o f  the developm ent in designing  
o f  irrigation system s. T herefore, the com m unity  participation w as not required fo r the 
operation o f  the irrigation system . But, the tail-enders o f  canals had a d isadvantage due to 
the unlim ited  supply o f  irrigation w ater to the head-enders resulting  ta il-enders to receive 
m eagre am ount. Irrigation w ater should be provided such a w ay that paddy plant does not 
suffer from  over irrigation. H ead enders m aintain standing w ater in the fields to reduces 
the w eed problem s, but w ere not concerned about the ex tent o f  their w ater consum ption  
(S ree R am ulu , (1998).

In 1970s, a te rtia ry  d istribution system  w as adopted based on field  canals o f  
uniform  capacity  serv ing  m ore or less sim ilar num ber o f  farm ers facilita ting  practice o f  a 
ro tational system  o f  irrigation under the M ahaw eli Project. It w as expected to allev iate  
the  ta il-enders problem s o f  the earlier m odels by this system . B ut the effic iency  and 
equ ity  in the  d istribution  o f  w ater depended on total cooperation  o f  the farm ers in each 
field  canal area. This, how ever, has not elim inated  the problem s o f  the tail-enders. 
Irrigation  efficiency , w hich  is an indicator o f  effective w ater resources m anagem ent, 
varies in d ifferen t irrigation schem es in Sri Lanka, but is low  in general. T hese low  
effic iencies lead to  w ater shortages w ith in  the com m and area  o f  irrigation schem es 
particu larly  in the dry season or dry  spells during  the rainy season. Im provem ents in 
irrigation effic iency  leads to  im proved equity  in w ater d istribution and m inim ize the gap 
betw een potential crop w ater requ irem ent and actual w ater use.

O ne o f  the effective approaches to  achieve these im provem ents is the good 
gu idance o f  irrigation facilities, operation in institu tional, m anagerial and technical 
aspects. T his guidance w ill benefit farm ers and o ther w ater users and 
persons/organ iza tions in charge o f  w ater m anagem ent (i.e. w ater users groups, w ater 
m anagem ent au thorities, etc.) d irectly . I f  effic ien t and equitab le w ater use is realized, it 
m akes positive  im pact on w ater resources m anagem ent from  sub-basin , basin to  national 
levels. T herefore , the m ain  objective o f  the present study w as to evaluate  the irrigation 
effic iency  and  w ater quality  o f  the  M aduruoya irrigation system  at d ifferen t conveying  
levels. Specific ob jectives w ere to  estim ate the  application  efficiency  o f  irrigation w ater 
using  w ater balance study and distribution  effic iency  to  m easure  the d ifferences o f  w ater 
app lication  effic iency  a t the  head, m iddle  and tail end o f  the fields tha t is fed from  a 
single field  canal and also  to determ ine quality  o f  irrigation w ater.

M E T H O D O L O G Y

T he study w as carried  ou t from  maha  2008/09 to ya la  2009 seasons in M ahaw eli 
system  B area  o f  P o lonnaruw a D istric t in the L ow  C ountry  D ry zone, (D L 2b) agro- 
eco log ical region o f  Sri L anka (7 .76 N , 81.18 E). The study area w as under paddy



cultivation during the study period. The conveyance and application efficiencies o f 
irrigation w ater from M aduruoya reservoir to the farm er fields were estim ated during 
land preparation, sowing to tillering, tillering to flow ering and flow ering to full m aturity 
stages. The w ater issue data from M aduruoya reservoir up to the field canals (reservoir to 
main canal, main canal to distributory canal, distributory canal to sub-distributory canal, 
sub-distributory canal to field canal) w ere obtained from the M ahaw eli authority o f  Sri 
Lanka. The w ater issue data were m easured in end o f  each canal by the M ahaweli 
authority o f  Sri Lanka. W ater delivered to the farm er field from field canal and the 
different sections o f  the farm er field was m easured using partial flum es. W ater delivered 
to the farm er field was at the inlet o f  the farm er field and w ater delivered to the different 
section o f  paddy field was m easured at the outlet o f  the each field. M easurem ents were 
taken in 2 days interval in different stage o f  crop growth.

C onveyance efficiency

Conveyance efficiency at each diversion from  the reservoir up to farmei field 
was m easured-using the equation:

Conveyance efficiency = W df x 100
~WdT"

eq.

Where;
Wdf=amount of water delivered to the field/next canal 
Wdl=amount of water diverted from the reservoir/previous canal

1

W a te r  ba lan ce

W ater balance study w as conducted in the farm er fields, 2 km aw ay from  the 
Regional Agricultural Research and D evelopm ent Centre, A ralaganw ila. Soil type o f  the 
farm er fields w ere N on Calcic Brow n and finely levelled fields w ere located in a 
cascading system. All the inflow  and outflow  m easurem ents w ere collected daily. W ater 
balance o f  the system w as estim ated using the following equation:

Inflow  f  O utflow  +  Change o f  Storage eq. 2
Where;

Inflow=Rainfall, Irrigation;
OutflOw-Evapotranspiration, Seepage, Percolation, Surface runoff.

. M easu rem en t o f  inflow s

The am ount o f  rainfall was m easured from the m eteorological centre at R egional 
Agricultural Research and D evelopm ent Centre, A ralaganw ila and the am ount o f  
irrigation w ater delivered to the head, m iddle and tail end o f  the field w as m easured using 
partial flum es installed at each point.



Measurement of outflows and irrigation efficiency

The amount of evapotranspiration was measured by using evaporation p an  
installed at Regional Agricultural Research and Development Centre, Aralaganwila a n d  
by multiplying the evaporation values by crop coefficient value (Kc). Minute changes o f  
surface water levels due to seepage and percolation in paddy fields were measured b y  
using sloping gauge. The total loss o f water from the paddy fields was measured from  th e  
graduated inclined base of the sloping gauge. Three triangles were installed at sam e  
elevation as replicates.

Water loss was measured by placing a capillary tube and a scale on the inclined 
surface o f the hypotenuse of the triangle i n a l . 1 4 m x l . 1 4 m  mini plot constructed in th e  
centre o f the representative field to avoid the turbulence of water in the field to  g e t 
accurate measurement. However, small openings were made in the bund o f mini p lo t to  
keep the equal level o f water in the mini plot and actual field. To get the actual w a te r  
loss, the readings were divided by 5 due to 1:5 ratio of vertical side to hypotenuse. 
Difference o f the total loss o f water as seepage and percolation (S and P) and  
evapotranspiration (ETC) and the addition o f water as rainfall (RF) at head, middle an d  
tail end fields were recorded and averaged as the difference of direct water height b y  
using the 1:5 ratio o f the sloping gauge daily. Five centimetre water level in the field w as 
maintained throughout the period o f water measurements. By deducting the m easured 
evaporation from this loss, the amount o f water loss by seepage and percolation w as 
calculated. Surface runoff was measured by measuring the outflow water using the partial 
flumes installed at outlets of head, middle and tail end of the field. The storage am ount o f  
water in each plot o f the field was measured by using water balance equation.

Storage = Inflow -  Outflow eq. 3.

Irrigation efficiency was calculated using the following equation:

Irrigation Application amount o f water utilized in the field x 100...eq. 4.
Efficiency f  amount o f water delivered to the field

-x'

Where;
Amount of water utilized in the field = Change of water storage in the field + Crop evapo­

transpiration
Amount of water delivered to the field = Rainfall + Irrigation 
System efficiency (Es)



System  effic iency  w as calculated by using  follow ing equation;

Es =  100 (Ec /  100 x Ea /  100) eq. 5.

Where,
Es is the irrigation system efficiency,
Ec is the conveyance efficiency of the system and 
Ea is the application efficiency of the system.

M easurem ent o f  w ater  quality

W ater sam ples fo r chem ical analysis w ere  taken  from  the  d ifferent sections o f  the 
M aduruoya irrigation system , and drainage canal a t the end  o f  the cropping season. In the 
m ain canal w ater sam ples w ere collected  at the  beginning, 1 km  aw ay from  the reservoir, 
2 km  aw ay from  the reservo ir and at the  end o f  m ain  canal. W ater sam ples w ere collected 
at the beginning  o f  d istributory, sub distributory  and field  canals. All the sam ples w ere 
collected at the  end  o f  cropping season. E lectrical conductiv ity  o f  w ater w as m easured 
using a  conductiv ity  m eter at 28 °C. The pH  o f  the w ater sam ples w ere m easured using  a 
p k ' m eter at 28 °C. T hese procedures w ere repeated  th ree tim es for each w ater sam ple. 
Phosphate concentrations in w ater sam ples w ere determ ined using colorim etric m ethod. 
The w ater sam ples (10 m l) w ere m ixed w ith phosphate colorim etric reagent. T he color 
intensity w as m easured a fter 2 m inutes using  m ulti-param eter bench photom eter. 
N itrogen concentration  o f  irrigation w ater w as determ ined using U V  absorption 
spectroscopy (SLS, 1983) and the total potassium  w as determ ined using  flam e 
photom eter m ethod (Jackson, 1979)

R E SU L T S A N D  D IS C U S S IO N

The clim ate o f  the area w hich is fed from  M aduruoya irrigation system  is 
characterized by  high tem perature (>27 °C) th roughout the  year w ith som e cool nights 
(18-20 °C) in D ecem ber and January. T he average rainfall o f  th is area is about 1,100 m m , 
o f  w hich 80 %  is received during maha  season (Panabokke, 1996). The m ajor soil groups 
in system  B a rea  are the  R eddish B row n E arths (R hodustalfs), N on-C alcic B row n Soils 
(H aplustalfs), L ow  H um ic G lay Soils (T ropaqualfs), and  Tropaquent. The catenary  
sequence is typ ically  on slopes o f  0.5 to  1 % , rarely  up to  4 %. U nderline, im pervious 
basem ent rock, often  w ith in  three m eters o f  the surface and  som etim es w ith in  one m eter, 
groundw ater rap id ly  rises in the bottom  lands and low er slopes during the w et season. 
Seepage and percolation have been recorded in the range 5, poor to im perfect tha t perm its



rice cultivation. W ith good m anagem ent and when irrigation w ater is not lim ited p a d d y  
yields on these soils are hi ^h, i.e., 4.5 to 6 t/ha  (D e A lwis and Panabokke, 1972).

C onveyance E fficiency (Ec)

C onveyance efficiency o f  the M aduruoya irrigation scheme showed a  w ide r a n g e  
o f  variation from  m ain sluice to  the tail end field at each conveying level (T ab le  i ) .  
W ater conveyance efficiency was affected by w ater losses through e v ap o ra tio n / 
evapotranspiration, seepage and leakage through w ater control structures in th e  
conveying system. M ajum dar (2002) reported that the losses may vary from 25 to  6 0  %  
o f  the w ater diverted for irrigation from m ain canal to the paddy fields. However, p re s e n t 
study revealed that the efficiencies may vary from outside o f  this range possibly d u e  to  
the  lined canals (higher side) and the N on Calcic Brown soil o f  sandy nature (low er s id e ) .

Table 1. Efficiency o f Maduruoya irrigation system at each conveying level.

Conveying level Conveyance efficiency
LB-L2 main canal to distributor ( D2) canal 88.2
Distributory (D 2) to sub distributry canal (SD7) 73.9
Field canal 44 (FC44) to head, middle and tail end fields 38.6

The efficiency (Ec) values from  M ain sluice (M S) to left bank (LB -L2) a n d  
distributory (D 2) and from LB-L2 and D 2 to  sub distributor (SD 7) w ere in h ig h e r  
com pared to  others due to  the lining surface o f  the main, sub-main and D canals. T h o u g h  
these canals w ere lined, the losses o f  w ater from  lined surfaces are evident because o f  th e  
poor m aintenance, cracks o f  the lined surfaces and evaporation losses. De Silva (1 9 9 0 )  
reported that the conveyance losses from distributory canals were 9-12 % in head e n d , 
17-36 %  in m iddle end and 15 % in tail end section in yala  season which w as in g e n e ra l  
com parable to  the results o f  the present study.

Conveyance efficiency (Ec) values from SD7 to  fields w ere in a  low er range d u e  
to  unlined surfaces, high seepage and percolation losses from N on Calcic Brow n so ils  in  
these areas and evaporation losses. There are some sedim ent deposition and aquatic w e e d  
growth in field canals which leads to the overflow  o f  w ater from field canals re su ltin g  
lower conveyance efficiencies. The overall system  efficiency o f  the M aduruoya irr ig a tio n  
system  w as recorded as low as 29.1 %. M ajum dar (2002) also reported that the im p ro p e r 
land levelling and grading, faulty choice o f  irrigation methods, application o f  e x c e s s  
w ater, frequent irrigation, very sm all or veiy  large stream sizes, im proper a tten tio n s  
during irrigation by the irrigator and faulty design o f  fields are the principal factors th a t  
cause low  irrigation efficiencies. Illegal taping o f  irrigation from different section  o f



canals by  farm ers fo r the  irrigation o f  upland crops and paddy  fields especially  du rin g  the 
ya la  season also m ight lead to  the low er overall conveyance efficiency in M aduruoya 
irrigation schem e.

A pplication  E ffic ien cy  (E a)

T he w ater application  efficiency m ay be defined  as the percentage ratio  o f  the 
am ount o f  w ater stored in the  crop root zone to  the am ount o f  w ater delivered  to  the 
fields. T his effic iency  is m ainly  used to  design  the irrigation practices in a farm . It 
account for loss o f  w ater by seepage in the supply channel, deep perco lation  and 
occasionally  ru n -o ff occurring  in fields (M ajum dar, 2002). R esults o f  the  slop ing  gauges 
at head, m iddle and tail end fields in d ifferen t stages' o f  the  cultivation w ere used  to 
calculate the  seepage and percolation (S and  P) losses a t each  field  and given in T ab le  2.

Table 2. Seepage and percolation losses in different stages o f the cultivation at head, middle and 
tail end fields.

Land
preparation to 
Sowing

Sowing to 
Tillering

Tillering to 
Flowering

Flowering 
to Maturity

RF + ETC (cm) 0.73 0.24 0.38 0.18
Difference o f water Head 2.19 2.19 2.14 1.98
level (cm) Middle 0.75 0.78 0.78 0.75

Tail 3.62 3.62 3.61 3.57
S and P rate Head 1.46 1.95 1.76 1.81
between two Middle 0.02 0.55 0.40 0.57
irrigation (cm) Tail 2.89 3.39 3.24 3.39
Number o f  irrigated Head 5 5 8 5
days Middle 4 4 8 5

Tail 5 4 8 5
Total S and P loss Head 7.32 9.76 14.10 9.03
(cm) Middle 0.07 2.18 3.18 2.86

Tail 14.45 13.54 25.89 16.94

H ighest w ater balance in the  field  w as recorded  in tillering  to flow ering  stage  o f  
the crop  both in head and ta il section o f  the  fie ld  due to  the  high am ount o f  ra infall 
recc 'ved  during  th a t period  (T able 3). H ow ever, th is  phenom enon w as not .observed in the  
tail section  o f  the  paddy  fields,, A m ount o f  w ater stored  during th a t period w as 
com paratively  low  even w ith  high am ount o f  rainfall. T his w as due to  the  h igher seepage 
and percolation  losses possib ly  due to  the  activation cap illary  action o f  soil and  rill 
form ation in sub soil resu lting  w ater loss from  open low er bank o f  the paddy field  
because the d rainage canal w as flow ing in low er elevation  com pared  to  the  paddy fields..



Table 3. Results o f  the w iter balance study.

Inflows

Land
preparation
Sowing

Sow ing to 
Tillering

Tillering to 
Flowering

Flowering to  
maturity

Head end
Rainfall (cm) 12.6 11.6 26.5 14.9

Irrigation (cm) 10.5 15.3 11.2 13.1

Total 23.1 26.9 37.7 28.0

Outflows
Seepage and Pereolation(cm) 7.3 9.8 14.1 9.0

Evapotranspiration(cm) 1.8 2.1 3.6 1.3

Runoff (cm) 0.0 0.2 0.7 2.5

Total 9.1 12.0 18.4 12.8

Storage AS(cm) 14.0 14.9 19.3 15.2
Middle end

Rainfall (cm) 12.6 11.6 26.5 14.9
Irrigation (cm) 7.0 13.6 7.4 10.2

Total 19.6 25.2 33.9 25.1
Outflows

Seepage and Percolation(cm) 0.1 2.2 3.2 2.9
Evapotranspiration(cm) 1.8 2.1 3.6 1.3
Runoff (cm) 2.1 6.9 1.2 3.2

Total 3.9 11.2 7.9 7.3

Storage AS (cm) 15.7 14.0 26.0 17.8
Tail end

Rainfall (cm) 12.6 11.6 26.5 14.9
Irrigation (cm) 6.1 11.0 5.8 8.9
Total 18.7 22.6 32.3 23.8
Outflows
Seepage and Percolation(cm) 14.5 13.5 25.8 16.9
Evapotranspiration(cm) 1.8 2.1 3.6 1.3
Runoff (cm) 0.0 2.3 0.0 0.1

Total 16.2 17.9 29.5 18.3
Storage AS(cm) 2.5 4.7 2.9 5.5 ~

A m ount o f  w ater  delivered to the field

The am ount o f  w ater delivered to fields at head, m iddle and tail ends w ere sh o w n  
in Table 5, w hich w as calculated by using the  am ount o f  w ater delivered to  each  f i e l j  
(War) and RF. The calculation o f  application efficiency (Ea) at head, m iddle and  ta il  en<| 
fields in d ifferent stages o f  the cultivation w ere sum m arized in Table 6.



Table 4. Am ount o f w ater utilized in 1.14 m x 1.14 m mini plot (AS+ETC).

AS (m3)
Land preparation - 
Sowing

Sowing to Tillering
Tillering to 
Flowering

Flowering to 
maturity

Head 0.18 0.19 0.25 0.20
Middle 0.20 0.18 0.34 0.23
Tail 0.03 0.06 0.04 0.07
ETC (m3)
Middle 0.02 0.03 0.05 0.02
AS + ETc(m3)
Head 0.21 0.22 0.30 0.21
Middle 0.23 0.21 0.38 0.25
fa il 0.06 0.09 0.08 0.09

Table 5. Am ount o f water delivered 1.14 m x 1.14 m mini plot (W df + RF).

Delivered water 
amount (Wjj) (m3)

Land preparation- 
Sowing

Sowing to Tillering
Tillering to 
Flowering

Flowering to 
maturity

Head 0.14 0.20 0.15 0.17
Middle 0.09 0.18 0.10 0.13
Tail 0.08 0.14 0.08 0.12
RF (m3)
Head 0.16 0.15 0.34 0.19
Wdf+ R F (tn 3)
Head 0.30 0.35 0.49 0.36
Middle 6.25 0.33 0.44 0.33
Tail 0.24 0.29 0.42 0.31

Table 6. Application efficiencies o f head, middle and tail end fields in different stages o f the 
cultivation.

Field Location

Land
preparation-

Sowing

Sowing to 
Tillering

Tillering to 
Flowering

Flowering to 
maturity Average Ea

Head end field 68.18 62.98 60.70 58.89 62.70
Middle end field 88.94 63.93 87.11 75.78 78.90
fa il end field 22.73 29.91 19.87 28.40 25.20

In the m idd le  field , the application  efficiency  w as re la tively  h igher than  the  o ther 
two fields m ay be due to  poor drainage o f  the  soil p resen t in the  m iddle field . T h is  m ay 
probably due to  the  restric ted  seepage and percolation losses o f  irrigation w ater in m iddle 
fields w hich w as surrounded by the head  end  fields and  tail end fields. The low er 
application effic iency  o f  the  ta il end field  m ay be due td  the  w ell d rained  N C B  soils 
present in the ta il end fields com pared  to  the LH G  soils p resen t in th e  head end  and



m iddle end fields (Am arasiri, 1987). The drainage canal in the study area was situated in 
the  low er elevation and it m ight have further enhanced the seepage and percolation losses 
from  the tail end fields. The horizontal m ovem ent o f  w ater in soil from head end fields to  
tail end fields was also very low due to the lower elevation difference o f  the cascad ing  
system o f  the irrigation in these fields. B ut the horizontal movement o f  w ater in the so il 
from  field canal to drainage canal in each field w as high due to the greater slope g rad ien t 
from  the field canal end to the drainage canal o f  the study area: De Silva (1990) a lso  
reported the lower application efficiencies at tail end farm er fields in non cascad ing  
irrigation fields.

W ater quality study

W ater quality parameters o f  M aduruoya irrigation system are given in T ab le  7. 
There w as a slight increasing trend o f  pH levels o f  w ater flowing from M aduruoya 
reservoir to the farm er fields (Table 7). There might be an anaerobic oxidation in s till 
w ater in the reservoir and it might generate some organic acids in the reservoir. In  
contrast turbulent flow  o f  the canal system m ight have lead to the oxidation o f  d isso lved  
solids in the irrigation w ater leading to  raise the pH  level o f  irriga ion water. H ow ever, 
the pH  values o f  M aduruoya irrigation schemes are w ithin the range o f  6-8.5 w hich is th e  
Sri Lankan standard for irrigation w ater (SLS, 1985).

Table 7. Water quality parameters of Maduruoya irrigation system.

Place PH
EC NHt+- n o 3 -n K P
(dS/m) N(ppm) (ppm) (ppm) (ppm)

Reservoir 6.99 0.11 0.56 1.36 1.61 0.0055
Main canal beginning 7.12 0.09 0.34 1.15 1.078 0.0047
Main canal 1 km away 7.53 0.11 0.26 1.17 1.078 0.0030
Main canal 2 km away ‘ 7.47 0.11 0.24 1.14 1.078 0.0042
End o f main canal 7.24 0.08 0.25 1.34 1.078 0.0047
Sub distributory canal 7.51 0.11 0.26 1.35 1.078 0.0046
Distributory canal 7.49 0.08 0.26 1.31 1.078 0.0042
Field canal 1 7.46 0.09 0.26 1.18 1.078 0.0055
Field canal 2 7.47 0.09 0.20 1.31 1.078 0.0066
Drainage canal 7.67 0.14 0.22 1.26 0.0053

Slightly higher N H 44- N, N 0 3 ' - N  and K  levels in the reservoir w ater m ay b e  d u e  
to the  addition o f  anim al manures and leaf litter closer to the banks o f  the reservoir s in ce  
w ater sam ples w ere draw n from the reservoir closer to  the banks due to  the inaccessib ility  
to the  centre o f  the reservoir. N H /-  N  values ranged from  0.20-0.56 ppm  in M ad u ru o y a



irrigation schem e how ever, there  w ere no  upper lim it o f  N H 4+- N  for irrigation w a te r in 
Sri L anka according  to  the  Sri L anka S tandards (SLS, 1980). N 03" - N  concen tration  o f  
the M aduruoya irrigation system  varies from  1.14-1.36 ppm  w hich is far below  than  the  5 
ppm  tha t w as the  Sri L ankan  S tandards fo r irrigation w ater. C onsiderable increase o f  P, K  
and EC in drainage canal w ater w as not observed  (Sri L anka Standard U pper L im it EC  =  
0.7dS/m , P =  0.1 ppm , K  =  no upper lim it) since the  w a ter sam ples w ere co llected  fo r 
chem ical analysis in o f f  season (SLS, 1980).

C O N C L U SIO N S

R esults o f  the study revealed tha t the  conveyance efficiency from  m ain sluice 
(M S) to  d istributory  (D ) canal (88.15 %)  is com paratively  higher than  the D  to  sub- 
d istributory  (S D ) canal (73.92 % ) although both  are lined. The low er value o f  the 
conveyance effic iency  from  SD  to  field  canal (FC ) tha t resulted  as 59.31 %  w as due  to  
the unlined surface o f  th e  SD  canal. F rom  FC to  fields the  low est conveyance effic iency  
w as reported  in the system  as an average o f  30.81 % . A verage application effic iency  o f  
the m iddle paddy field  w as reported  as the  h ighest value (78 .9  % ). In the  head end fie ld  it 
was reported  as the  62.7 %  w hich is low er than  the m iddle field  but h igher than  the  tail 
end field  (25.2 % ). The low est average application  effic iency  o f  the tail end  field  is due to 
the presence o f  w ell d ra ined  N C B  soils. B ecause o f  th a t the seepage and percolation 
losses are high. A lso  the  h igh gradient o f  slope tow ards the  drainage canal from  th e  field  
canal ra ther than  along the  field  canal from  head  end to  tail end loss the  w a ter by 
horizontal m ovem ent from  field  canal to  drainage canal w ithou t facilitating a  cascading  
irrigation. O verall system  efficiency  o f  th e  M aduru  oya Irrigation Schem e w as 29.1 % . 
Low er efficiency  o f  the  system  w as a resu lt o f  losses o f  w ater from  the cracks o f  the  lined 
canals and  unlined canal surfaces. W ater quality  study revealed  that the quality  o f  th e  
irrigation w ater o f  the  M aduruoya schem e is ideal fo r the  irrigation.
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