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PREFACE

In recent years, it has been recognized that on-farm water management
is essential for the successful implementation of irrigation projects. The
National Water Management Training Cenire Project has been formulated
by the Governmeni of Malaysia under the technical assistance of Japan
through JICA. The Project envisages a fong term plan 10 increase the rice
production by fully utilizing the agr_icultural development potential in
Malaysia. The components of the Project are summarized as follows.

1) Construction of four Pilot Farms and a Training Centre with facilities
comprising an office building, a hostel and a demonstration farm.

2) Introduction of basic water management techniques at farm level.

3) Provision of training for engineers and other staff engaged in water
management in irrigation schemes, in order to increase their
capability and efficiency.

Problems and difficuities which prevent proper on-farm water
management can be identified and will be solved through the water
managemeni trials to be carried cut in four Pilot Farms attached to the
Centre. The first water managemeni trials were conducted for the
off-season rice cultivation in 1983, This repori summarizes the resuits of
the trials in three Pilot Farms, No.1, 2 and 3. The trial in P/F No.4 could not
be carried oul because of the delay in the construction work.

Through the trials, many findings, both siructural and operational have
been found in achieving proper water management. These findings will be
usefull in designing and operating on-farm facilities in future. However,
the lindings arrived at through the triais in 1985 may have been rather
limited, because they were carried out under comparatively favorable
conditions, i.e., frequent rainfall. By means of continuing the water
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management triais in the consecutive cropping secasons, many  other
findings coutd be found and these would be very important for the future
of on-farm development and proper water management in Malaysia,

It is our hope that this report will be useful for the future of on-farm
development and water management and also for the utilization of
~ conseculive waler management trials.

: - Bngineering Section
Nationai Waier Mamagement Training Centre
- Kota Bharu, Kelantan

July 1985
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1. OBJECTIVES

It ia recognized that on-farm water management is substantial or
saving irrigation water as well as for introducing improved paddy
cultivation. For a proper on-farm water management, however; it will
be necessary to solve many problems and difficulties which hinder its
successful implementation. These - problems or difficulties should be
made clear and should be solved through water management trials to
be carried out in Pitot Farms attached ito the Centre. The water
management trials were carried out, for the first time, in three Pilot
Farms; No.l, 2 and 3 for the off-season rice cultivation in 1985. The
triaf in P/F No4 has not been conducted because it is still under
construction. The aims of proper water managemert are summarized as
follows.

1) 1o supply enough water for rice cultivation,

2) to minimize irrigation water fosses,

3} toevenly distribute irrigation water to each fot,

4) to keep the waier in a ot ai a suitable depth for rice cultivation,
$) toincrease the cropped area in Pilot Farms, and finally

6) 1o contribute to the increase of rice production.

In order 1o achieve the above aims, ithe water management triais
have been put into practice with the following objectives.

1) to identily problems and dilliculties in executing proper
on-farm water management,

2} to analyse causes of the problems and difficuities,

3} o find out solutions for the above,

4) to provide recommendations on fayout planmng, design and
consiruction of on-farm facilities for future use, '

5} to establish proper operation and maintenance procedures of
Pilot Farms and finally,

6) to esiablish on-farm waler management technigues.

For the execution of water management trials, four criteria on the
water management have been esiablished and routine procedures for
the trial have heen developed. These will atso be utilized as useful
teaching materials at the Centre. '



2. MEYHOD OF WAYER MANAGEMENT YRIALS
2.1 Preparatory. Work

Prior to the commencement of the waler management irials, the
following preparatory work was carried out both in the office and at
the field. :

(1) The criteria for water management trials

~ For a proper water management and for making an appropriate
judgement of the results of the water management trials, the following
four criteria have heen established. {More information on the crileria
is mentioned in Part 11l of the Techmcal Notes on On-farm Water
Management). - :

1. Ircigation efficiency ; IR -
15 = (qm qout)/qm x 100 (x}

qin : Inflow to a drainage unit (1/sec)
qout: Oulflow from the drainage unit (1/3¢e¢}

2. Bven distribution:of watér : FD
ED = qn/{Qin x R) x 160 (%)

. Inflow to & Pilot Farm (1/sec)- _

. Inflow to a fot or an irrigation block (1/sec)

- Distribution rate, R=a/A -

» Irrigated area of a lol or an 1mganon blm,k (ha)
: Total irrigated area of a Pilot Farm ¢ha)

' a <
= =55

3. Control of water depthinlot; R
R=Sn/Tnx 100 (X)
Number of Iots Where water is kept at a svitable

—depth :
Tn : Total number of lms measured



4 Presaturation ; P
P =Pa/Ppx 100 (%)

Pa : Actual days spent for presaturation (day)
Pp : Planned period [or presaturation (day)

For the above four criteria, the following standard figures have
been tentatively delermined as a target of the water managemeni
trials.

-lrrigation efﬁctoncy IR is more than 3().
-Bven distribution of water ; ED is between 90 and 1 iO
-Controt of water depth in lot - R is more than 80.
-Presaturation ; P is between 50 and 120.

(2} Delineation of drainage uqit and ircigation block

The above irrigation efficiency is based on the water balance in
drainage units. The coefficient of even distribution is to be caiculated
for each icrigation hlock which is covered by one [ield off-take. Thus,
it becomes necessary Lo delineate hoth drainage units and irrigation
biocks within a Pilot Farm area. Taking the existing topographic,
irrigation and drainage conditions into account, both drainage unit and
irrigation block were delineated for each Pilot Farm as shown in
Fig.2.1t02.3. ' '

{3) Preparation of forms and relevant maps

For the easy recording and [illing of dala measured during the
trials, various forms were prepared for each Pilot Farm. These consist
of the following, -

-Form-1 Measurement of discharge

-Form-2 Caiculation of 15 and ED.

-Form-3 Water depth survey in fot

-Form-4 Gate operation

-Form-5 Record of water management trials
-Form-6 Summary of water management trials
-Form-7 Summary of water depth survey



Maps showing the locations of poims where the measurement of
discharge is 10 be made and the selected lots for measurement of
water depth were also prepared. -

(4) Calibration of H-Q) tahles

For an easy observation of discharges, the H-Q tables have been
calibrated at the following measuring points of discharge;

- -Field canals at downstream of turnouts and field off-1ake
~-Parshai! flunes ' :
~Triangular weirs
~Field outiets

For the calibration of H-Q tables, water discharge was measured
at various sites by using current meters. Ai the same time, the
gradient of field canals in ail Piiot Farms were surveyed to find out
the discrepancies between the design and the constcuction.  After-
knowing the actual gradients, the H-Q tables were calibrated by using -
the micro compuier, Macintosh. The list of programs developed for
the calculation of dischacge is atlached in the Annex and the programs
are neatly arranged in a disk for the use in future. The field canals in
P/F No.2 and 3 are effected by backwater, thus the water discharge
was measured directly by using a current meter..

Many discrepancies were found beiween the designed and the
actual gradients of canals. The result of survey is shown in Table 2.1.

(3) Repair-ing of leakage and clearing of field canals

During the course of discharge measurements in the field canals
in P/F Nol, many leakages were found. The leakages were
concentrated. in joints of flumes and in an inlet and outlet box of ‘the
siphon installed under the access to the field. It is obvious that proper
distribution of jrrigation water cannot be achieved and much water
loss will take piace when the amount of leakage is considerable. Thus

all the leakage was repaired by filling it with clayey soil or mortar, -

Silt and debris deposited in field canals were cleared as far as possible
before the commencement of the water management trials.



In P/F No.2, the embankment of the drainage canai had collapsed
because of the heavy rainfall. ‘The damaged portion was repaired and
an additional field outlet was installed. These were carried out by a
contractor.

(6) Instaliaiion of eguipment for the waier management irials

~ In evaluating the conirol of water depth in lots, it may be
necessary to measure the depth of water in every lot in Pilot Farms. -
However, this work is monotonous and time consuming. Thus twelve
representative lots have been selected from each Pilot Farm. Qut of
the twelve lots, four lois were selected from the elevated lots, four
from the medium etevated and the remaining four from the low lying
fots. In each selecled lot, a peg with nails was fized. BEach lot has
smail undulations. 1t is difficull to appraise the average elevation of a
lot. Therefore, the peg was placed just after transpianting, because a
lot is lilled with water and the average elevation of the lot can be.
easily estimated . Beside the pegs, the following were also used in
Pilot Farm areas for the trials.

-One N-type lysimeter in each Pilot Farm
-One rainfall gauge in each Pilot Farm
-Four iriangular weirs in P/F No.3

-One concrete rectanguiar weir in P/F No.l

(7) Replacement of stoplogs by sluice gate

in P/F No.1, stoplogs in four field off-takes, No.1-1, 2-1, 3-1 and
4-1 were replaced by a siuice gate made of steel, for easy adjustment
of the distribution of water. In P/F No.2, two sluice gates were
provided at the downstream of the turnouwt No.2 and 4.

(8) Adlustment of smpiogs in field off - takes and f ield canals
'Ihere are two methods in ad;usung qmplugs dependmg on the
dilference in hight between the canal bottom and the surface of the
lot. :
In case the elevation of canal bottom is 5 to 10 cm higher than

the elevation of lot as seen in P/F No.i, the water can be supplied
easily to a fot without being in{luenced by the water level in the lot.



The stoplogs in the field off-take are to be adjusted so as thai
exceasive water should not be allowed to the _Iut.

As seen in P/F No.2 and 3 no remarkable differences can be
found between elevation of the bottom of field canal and of the lot: the
water is distributed to the lot by mean of ratsmg ‘the water level in
the field canal. In thts case, both stoplogs in the field canal and the
field off-take are to be adjustied 30 as to keep the waler in the lot at a
suitable depth. The methods of adjustment are mentioned in more
detait in Chapter 4. These ad]mtmems were carried out before the
commencement of the trials. :

(9) Adjustment of stoplogs in field outlet

The water depth in a lot is directly affected by the height of
stoplogs in a field outlet. Considering the important function of
stoplogs in field outlet, the height of all the stoplogs in Pilot Farm
areas were adjusted by the stafl at the Centre. The sunable height of
each stoplog is summarized in Table 2.2 to 2.4 The figure in the table
is a fixed figure and wiil also be useful for the water ‘depth control in
fots in consecutive cropping seasons.



Yohin 2.§ Cewmpncinan of tho Rovigred und Actwal Cnawl Grndients

PILOY MAME OF DESIGHED ATTIAL
FARM CANAL GRADIERY RARIENT
No.1 FCI TO1 0 T02 172000 1/960
FC1 TOZ 10103 1/2000 171300
FCI TO3 to TO4 1/2000 1/2500
FCS 1/2000 171100
NO.2 FCI TO1 to T02 172270 172850
FCI 02 to TO3 172270 171400
FCI TO3 to BND 172270 1/14300
FC2 TOLt0TO4  1/880 1/1000
FG2 T04 10 TO3 1/880 171550
FCZ TO5 10 T06 1/880 171800
FC2 TOG6 to END 1/880 17400
No.3 FCI TOL to T02 1/2700 1/3200
FC1 T02 10 TO3 174400 174900
FCZ2 upsiream 174400 1/3800

Remarks ; F and TO are the abbreviations of Field Canal and
Turnout respectively. The locations of field canals and
furnouts are shown in Fig.2.1, 2.2 and 2.3.



Yobin 2.2 Switnbln Height of Stepisge in Owiintg in F/F Ne. |

Wrmn al Qutlel : . Switmble Heigkt{cm)

d2 {not functioning)
d3 : 14.0 _
d4 ' {not functioning)
d5 250

dé (not functioning)
d7 ' 7.0

ds : {not functioning)
d9 14.0

diQ 18.0

dil {not Functioning)
dl12 10.0

di3 (not functioning)
d14 ‘ (not functioning)
A (not funclioning}
di6 {not Mfunctioning)

Takie 2.3 Switehle Helght of Steplegs Ix Owtlets in F/F No.2

Mama of Outint - Swmitahle Neight{cm)
d1 . 350
d2 360
d3-1 26.0
d43-2 320
d4 310
d5 ' 35.0
db 310
d7 28.0
d8 200
49 21.0



Tabtla 2.4 Suitabie Meight of Stapiegx in Dutiots in P/F Ne.§

Numn of Switabin Rams of Switahie
Dutiet Heightlcee) Oetist Helght{cm)
1 16.0 26 28.0
2 6.0 27 340
3 24.0 28 235
4 220 29 16.5
3 8.0 30 310
6 17.0 31 13.0
7 260 32 0.0
8-1 20.0 33 20.0
8-2 36.0 34 14.0
9 26.0 | 35 24.0
10 120 36 275
il 385 37 250
12 243 38 4.0
13 250 39 1.0
14 170 40 22.0
15 19.0 4] 210
16 281 42 17.0
i7 18.0 _ 43 8.0
18 25.0 41 18.9
19 240 45 12.5
20 230 ' 46 040
21 170 47 9.0
22 295 48 85
23 245 _ 19 185
24 29.0 50 8.0
25 19.0



2.2 Field Work

Field work was carried out on a fixed date each week for three
Pilot Farms, No.1, 2 and 3, respectively. The main field work of the
water management irjals is summarized below.

(1) Measurement of water discharge

Both inflow and outllow discharges were measured. Where the
H-Q table had been calibrated, the water depth was measured by a
steel scale. When no rating curve was available, the discharge was
measured by one of the following three methods.

a. By a current meter

Because of hackwater, the rating curve cannotl be cslibrated for
the measuring points in field canals in P/F No.2 and 3. In such cases, a
current meter was used for the measurement of discharges. The
measurement was done at the point in the centre of the canal and at a
point two-thirds of the way down from the surface. '

b. Dy a triapgular weir

For the measucment of outflow in field drains in P/F No.3, four
triangular weirs with a 99 degrees notch were temporarily-instalied
for the trials. The dimensions of a trianguiar weir are shown in
Fig24. The discharge {rom the weir can be calculated by the
following formuia. - : '

0-Cn(5/2)
C =1.353+ 0.004 + (0.014 + 0.2/ D) (h/B - 0.09)2

where, () : discharge (m3/sec)

: water depth (m)

: coeflicient of discharge

: height of notch from the
canat bottom (m)

: canal width {m)

oo

=]



The above foermula is applicable under the following conditions
with an error of not more than 1.4 percent or less than -1.4 percent.

05mcBcl2m
0Im«D¢075m
0.07m¢h <0.26 m and, h <B/3

The H-( table showing the discharges under various conditions of
water depth has been calibrated for the use at the site.

c. By a bucket or a measuring cylinder

At the measucing poiats where the above methods cannot be
applied, a bucket with ruler or a measuring cylinder was used. In
case the discharge was less than ahout 1.0 I/sec, the cylinder was used
for measuring. The accuracy of the measurement was checked by a
current meter and it was found that the measurement by a bucket or
a measuring cylinder was reliable enough.

{(2) Measurement of water depth in the selected iots

The water depth was measured in twelve selected lois in each
Pilot Farm area, by means of a fixed peg and a steel scale. During the
survey, water depth in other lots was slso observed as far as possible.
The result of the survey and observations was recorded in Forms and
utitized for the operation of gates in Pilot Farms.

(3) Measurement of net water requirement

Net water requirement, which is the sum of evapoiranspiration
and percofation was measured daily at a fixed time by a N-type
lysimeter installed in each Pilot Farm. At the same time, the rainfall
was also recorded and the net water requirement was caiculated.
(4) Patrol of on-farm facilities

During the course of the ahove measurements and observations,

all the on-farm facilities were inspected paying attentions ito ihe
following points;



-No seepage is found from any part of the embankment,

-Gates and taps are properly operated,

-No damage is found as a result of rainfall or becavse of other
factors.

(4) Operation of gates

Prior to operating any gates in a Pilot Farm, the 1E and ED values
were calculated at the site by using the resuit of the measurement of
discharges. The IE value was used for operating the gate in the main
off-take and the ED value for the gates in turnouts and field off-iakes.

For saving irrigation water, the inflow discharge (Qin) at the main
of{-take was controlled so as to minimize the outflow discharge (Qout).
The required inflow {Qre) was decided prior to the operation of the
main off-take gate by using the following criteria. The gate was so
operated that the inflow discharge became equal {o the Qre.

In case Qout is 0bserved and,

lB » RO % then Qre = Qin
IE <80 % then, Qre = {in - 0.8 Qmst

In case (}oul is not obswved

re = 1.1 Qm and if Qp) i.1 ()m then,
Qre - Op

where, OUpis the netl water requirement measured by a N-type
tysimeter and calculated by the following formula.

Qp~-Hx A/ Bo4 (l/sec)

H: reading of N-type lysameter (mm/day)
A: 1mgated area (ha) : g
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(5) Other observations -

Beside the above surveys and measurements, the following were
observed.

-Water level in KADA canal,

-Inflow discharge from the outside area,
-Seepage to drainage canal or to outside area,
-1llegal intake of irrigation water by [armers,
-Siliation in field canals,

-Damages of rice plant by rats, birds and so on.

And on the whole, it was confirmed that there was no %horlage or
excess of waler in Pilot Farm areas.

Mlice Work

The data and information collected. during the field work were
noted down in Forms and the Forms were neatly arranged in [iles
prepared for the respective Pilol Farms. :

After the field work, a meeting was held between the senior staff
of the Centre and Japanese experts on the same day thai the field
work was conducted. The personnel from MARD!I who had
participated in the water managemeni trials, aiso attended the
meeting occasionally. Every ptoblem and difficulty encountered
during the field work was discussed and countermeasures and actions
1o be taken 1o overcome the problems were discussed. The detailed
schedule for the next field work was also determined.

Countermenasures Taken during the Trisls

Based on conclusions of the meeling, necessary couniermeasures
were taken io diminish the cause of problemsa or difficuities on
on-farm management. The work was mainly carried out by the staff
at the Centre. Some heavy work such as repairing of canal breaches

~was made by a contractor. The main countermeasures taken during

the trials are summarized below.



(1)

(2)

{3)

Pilot Farm No.1

a. Repairing leakage in field canals,

b. Adjustment of batas in F/B No.4-2, where the water cannot be
evenly distributed because of slight local undulations.

¢. Installation of a concrete weir in the field cnnal to raise the
water level in the canal.

d. Provision of a field ditch in order to convey water to the highly
elevated lot, where water cannot be cbtained by ol to lot
practice. :

Piftot Farm No.2

a. Repairing a collapse in the drainage canal and provision of an
additionai field outlet to prevent further collapse.

b. The possibility of inciuding the :mgable elevated irrigabie fand
into Pilot Farm area,

¢. Insiallation of a siuice gate in the turnout No.2 and 4.

Pilot Farm No.3

a. Repairing dramage canals, from which considarable seepage
was found,

b. Adjusiment of stoplogs in field canals in order to ascertain the
distribution of water to each Jot,. :

c. Introduction of rotationa! irrigation during the normal growth
stage of rice plant. '



3. RESULTS OF WATER MANRAGEMENT TRIALS
3.1 Pilot Farm No.l

The water management trial in P/F No.1 was conducted from May
7 to July 10, 1985. Field work was carried out regularly .on Sundays.
The regular visit to the site was made nine times during the period.
Additional observations were made occagsionally. The results of the
water management trial for the off-season rice cultivation in 1985 are
summarized in Table 3.1 to 3.3.

(1} Outffow discharge

During the initial stage of the trial, the outflow discharge (Qout)
showed a large figure of about 28 1/sec. Consequently, the Qout was
graduvally decreased by means of reducing the inflow. discharge (Qin).
The gate of the main off-take was operated by the stalf of ihe Centre.
But, it was once operated by a watchman of KADA. This was.against the
practice suggested by the Centre. The Qoutl couldn't be reduced as
expecied. After Hari Raya, the supply of irrigation water was
completely stopped for about a week. This time, the Qout was
decreased by 2.6 1/sec. Throughout the period of the trial, the average
Qout was 13.1 I/sec

The record of outffow discharge is chronologicaily  shown in
Fig.3.1.a. When comparing the results of the water depth control shown
in Fig.3.1.b, the following facts will be clear, though these facts should
be confirmed more sirictly during consecutive trials.

- The Qout is generally proportional to the Qin.

- When the Qin is more than 35 1/sec, the water in lots is kept at the
suitable depth.

- In case ihe Qin becomes less than about 30 1/3ec, water deficit will
occur in about a halfl of lots in the pilot farm.

- It will be necessary to allow some amount of Qout to convey the
water to all the lois in the farm.

- Datg chtained in the sixth observation show falrly good resulis in
the water depth control, irrigation efficiency and even distribution.

- 'The Qout in the sixth observation, 9.0 1/sec will be the minumum
discharge required for conveying the waler to all the lots in the
farm satisfactorily.

78 —



As will be mentioned in Chapter 4, the waler management loss in
P/F No.l will be equivalent to this Qout, namely 9.0 1/sec.

(2) Inflow discharge

When the water management trial was started, an inflow discharge
{Qin} was a3 much as 50 1/sec which is equivalent 1o about 2.5 times
that of the e‘aumaled fleld water requirement. 1t had been necessary to
reduce the. Qm However, the main off-take gate had not been operated
until all the repair work in the field canal was completed. The [irst
operation was carried out after the fourth field observation (,arrl_ed oul
on June 3. Since then, the Qin was gradually decreased. Efforts were
continued to reduce the Qin. After Hari Raya, water deficit was found in
many fots. Thus the Qin was increased 10 the maximum. The average
Qin during the period was 34.2 1/sec. The chronological record of mfluw
discharge is shown in Fig.3.{ a.

(3) Field water réqu_iremént B

The (ield water requirement is defined as the actual amount of
water consumed in the fields and is found through the water halance
study in the fields, namely the dtﬁerenae hetween the inflow. and
outflow discharges. Both the inflow and outilow discharges change time
to time. There will be a tendency that a difference of inflow and.
outflow dmcharges becomes small when the amount of water stored in
the fot increases. And the dlfference of the. discharges becomes large
when the amount of water siored in the lot decreases. Thus the average
amount of the differences of the inflow and outﬁow d:scharges for a
long perlod of time will show the approximate amount of the field waier
requirement. The difference of the discharges was calculated for each
drainage unit as well as for the whole pifot farm area. For the purpose
of comparison, it was converted into mm/day. The result of calculation
is shown in the following table.



Water Balnien Stwdy im P/F Mo f in mm/dny

KO  PAYE mm - Qumt Qnel. |
(1/sec) (1/sec) (I/sec)  (mm/day)

t  May 7* - - - -
2 May 19 334 18 286 144
3 May 26 435 279 156 79
4 June 3 505 24.1 264 13.3
S June 9 282 1.2 17.0 8.6
6 Junelé 35.1 9.0 26.1 13.2
7 June23 43 _ 2.6 17 09
8 July 1 44.2 12.0 322 16.2
9 July 7" 0.0 3.0 -3.0 15
AYERAGE 34.2 3.4 21.1 186

*Note : The results of observation with an asterisk is not
included in the calculation showing the averages.

As seen in the table, the field water requirement of P/F Nol is
estimated to be 21.1 I/sec or 10.6 mm/day, though the figures should
be confirmed during the consecutive trials.

(4) Itrigation efficiency; IR

The irritation efficiency {(IE) ﬂuctt'mliéd from 36 X to 86 % ‘The
average IE was 60 X throvghout the period of the trial. The result was
far behind the target of 80 %. The following are considered for this
£eason. ) ' '

- At the initial stage of the trial, the Qin was not controlled.

- Some amount of Qout is required to supply with water to each
lot satisfactorily.

- As mentioned above, this amount is estimated to be about 9.0
I/sec, which is equivalent to about 43 % of the field water
requirement. :

- After Hari Raya, water supply was interrupted because of the
long holiday. '



(5) Even distribution; B

. The percentage of even distribution fluctuaied considerably. The
result shows that the upstream irrigation blocks got much water during
the initial: stage of the trial. - However, the supply of water to the.
upstream blocks was controlied and gradually decreased. As a result,
the distribution was well-batanced at the final stage of the trial. The
amount of water distributed to each irrigation block was calculated and
it was converted in mm/day. The resufts of the analysis are tabulated
as follows and shown in Fig. 3 le

Actwai Water Dintrifwted 1o Fach Irrigntion Hlnck in mw/dny

NO PATR IMNOE  IRNO2 . IREO3 n no.4
I May 78 - S -
2 May 19 424 122 . 6.7 124
3 May 26 36.6 20.6 14.2 19.9
4 June 3 333 18.3 163 214
5 . June 9 7.3 19.1 14.0 150
6 Junet6 129 i8.3 16.9 220
7 June23 5.1 2.1 1.9 0.0
8  July 1 20.9 12.6 31.4 26.0
9 July 7 0.0 0.0 0.0 0.0
AVERAGE 255 14.7 11.5 167

Data obiained during the observalion with an asterisk are excluded
in finding the averages.

It becomes clear from the above table and Fig.3.1.c that the
distribution to the irrigation block No.1 was well controlled through the
water management trial and the distribution was equalized with the
progress of the trial. It is noted that some zeros in Block No.3-2 and 4-2
were recorded as shown in Table 3.1. This fact shows thai the even
distribution of water between field off-takes is quite difficult, in cage
the water is controlled by the farmers. The even disiribution can be
achieved oply if the gate is kept locked. '

_81;



(6) Water depth control in tots

Water was kept suitably in more than half of tois in the pilot farm
throughout the period of  the trial. The water deficit occured .
occasionally in the remaining fots. It is judged that water depth control.
was successfufly made, though the coefficient of water depih control -
shows about 73 % throughout the period of the trial. The result of the
water depth control is chronologically shown in Fig.3.1.b.

(7} Measurement by a N-type lysimeler

The measurement was conducted every day except official holiday
from May 20 to July 1G. Data cbiained on a rainy day showed abnormal
figures. Thus such figure was excluded from the analysis. The result of
analysis is summarized in Table 3.3, From the table, it is found that the
net water requirement is to be 7.9 mm/day. It is converted in {/sec as
shown below.

Q=79%x17.13/864 - 157 1/scc



Tahin 3.0 SUMMARY OF WATAR MANAGHMENT TRIAL IW P/F RO.§

Qin  Qowt . BD (%)
NO _DATE (i/sec) {l/sec) 1-1 _1-2 2-1 2-2 3-1 3-2 4-1 4-2

i May 7" 00 00 - . - - - - S
"2 Mayl19 334 48 148 404 (5 161 35 43 29 3
3 May26 435 279 203 “fi1 - 94 94 15t 0 23 177
4 June 3 505 241 277 110 97 35 121 21 8t 87
S June 9 282 112 29 82 192 21 216 17 62 16t
6 Junel6 351 90 46 107 162 12 23 149 217 0O
7 June23 43 26 200 333 163 0 260 0 0 0
8 Juty 1 442 120 75 123 63 45 224 82 207 0
9 July 7* 00 30 - - - - - - -
AVERAGE 34.2 13 148 1AL i1 53 13% 43 RR H3

1K | R ( x) Qre Q. Qact Qp
NO (%) Rn__ Re Rs  (I/sec)  (I/sec)  (i/sec) * (1/sec)

" . t7 0 83 - - -
2 86 33 0 67 334 334 286 157
3 36 50 8 42 202 435 156 157
4 52 75 25 0 312 249 264 157
5 60 39 33 8 192 187 170 157
6 74 58 42 0 279 282 261 157
7 40 33 0 67 264 43 17 157
5 73 75 . 17 &8 346 233 322 157
9* - 33 8. 39 174 - 30 157

AVERAGE &0 55 18 27 27.7 3.2 211 15.7

Pata obtained in the field surveys with an asterisk are excluded in
finding the averages.

Qin : inflow discharge If : irrigation efficiency

Qout: outflow discharge - BD: coefficient of even distribution
Qre : required inflow discharge R : coefficient of water depth control
Qp : net water requirement Rn : suitable water depth

Qact : actual water consumed - Re: excessive water depth

Q : discharge alter adjusted Rs: Shortage of water depth
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Table 3.2 SUMMARY OF WATER DEPTH SURYEY IN P/T KO.I

DATE

May 7
May19
May26
June 3

June 9
Junetd
June2j
July 1
July 7

AVERAGE

I
30
2.5
10.0
115
11.0
11.0

0.0
10.0

0.0
LR

2
0.0
5.0
4.0
5.0
8.0
9.5
0.0
6.0

1.0
4.2

3
45
9.0
75
5.0

110

{10

10.0
5.0

30
7.3

30
0.0
3.0
5.0
5.0

FEG R
4 5 6 7 8 9 10

65 40
50 3.0
8.0 355

9.0 50

8.012.0

30130140

0.0

80 6.0

50100 9.0

1.0

45 7.0

30 ap 73

0.0
20
3.0
3.0
4.0
5.0
0.0
4.0

0.0
24

05 1.0 0.0
16 1.0 90
30 30105
5.0 6.015.0
8O 65110
80 5.0100
10 40 3.0
70 70120

00120 9.0
37 5.1 &a

11

20

25
9.5

11.0
95
8.0
9.0
6.0

8.0
7.3

12
5.0
40
7.5

100
5.0
13.0

10

120

7.0
7.2



Tubkle 5.3 Analyvin sn the Net Water Reysiremant
py Lyzimoter in P/F Na.? (mm)

MONTH DAY  RAINFALL  WATER  DIFFERENCE  WATHR
- ' © DEPTH OF DEVPIN AEQUIREMENY
May 30 0.0 221
: 3l 0.0 ' - : ae
June t 0.0 208 16 a8
3 0.0 221
4 0.0 ' 213 8 e
9 0.0 212
10 0.0 203 9 L K )
18 00 236 | |
19 0.0 - 229 7 ' 7.8 -
july I - 0.0 215
2 0.0 o 53
3 0.0 204 - 11 53
4 0.0 193.0192) 11 ER ]
3 0.0 - ' ies
6 0.0 17y - 21 185
7 0.0 ' 0(163) : |
8 0.0 158 5 5.8
9 0.0 151 7 7.8
10 0.0 113 - 8 8.6
Total of available figures (mm) 1030
Number of days (day) 13
Avereged mot witwr roguiremont {mn/day) | 7.9

Remarks : The measurement was not mad_e on holiday. ‘Data cbtained on
rainy days were omitted in finding the average net water
requirement. - : S : R



3.2 Pilot Farm No.2

The water management trial in P/F No.2 was carried out from May
'8 10 July 10, 1985 The shaded area in Fig.2.2 is supplied with water
from the outside upstream area, Thus the area was excluded from the
water management trial. The field survey was practiced regulacly on
Mondays and it was conducted nine times in total. When it becames
necessay, additional field work was also made. The results of the
waler management trial for the off-season rice cultivation in 1985 are
summarized in Table 3.4 to 3.6.

(1) Outflow discharge

Outilow discharge (Qout) was measured at seven places. The
locations of the measurement are shown in Fig.2.2. Though the
number of times of the measurement is limied, it is deemed that the
outflow discharge from P/F No.2 has the following tendencies.

- In P/F No2, the water supplied from the ouvtside area is
predominani over the water taken from the majn off-take.
~Thus the Qout is afso influenced greatly by the water from the
outside.

~ The Qout is concentrated in the downsirteam extream iots.
Especially, the drained water from the outlets, d5, d8 and dY is
remackable.

- Water drained [rom other outlets is negligible amall,

The Qout flactuated and there were many 7eros in the iatter half
of the period. The average was 4.8 I/sec throghout the priod.

(2) Inflow discharge

Inflow discharge was measured at six places as shown in Fig 2.2

The inflow [rom the main off-take was directly in{luenced by the

waler fevel in the secondary canal of KADA. The gate was always

-opened during ‘the trial. The change of the inlake of water was fully

~.depend on the water level in the secondary canal. The average Qin
was 11.1 1/sec throughout the period. -



{3) lIrrigation efficiency; 1E

The irritation efficiency (1E) of individual irrigation block was not
correctly found because the biocks influenced each other and inflow
and outflow discharges couldn't observed. The IE of the whole p:lot
farm area was 45 percent as shown in Table 3.4. Such low irrigation
efficiency was resulted in the inflow from the outside area.

(4) ' Bven distcibution; ED

Throughout the period of the trial, the ED coldn’t controlied,
because the intake of water was too small to achieve the proper
distribution.

{5) Water depth control in'lots

“Though the intake of water was limited during the iatter half of
the perjod, Lthe water in the lots was kept suitably in the downsiream
lots. The water deficit occured only several fots in the upstream.
Th'muglwur the period, the ‘water was kept al a suilable depth in
about 60 percents ol lms_ This was because of the following reasons.

- The water supply from l,he outside had a good e[fe(,t on lhe water
control in the fot.
- Batas in the pllot farm were high and Cnuid keep a large amount
of water.

- The slope in the pilot Tarm is gentle and lot to lot itrigation can be
practiced without difficulties. Once the water is supplied in the
upstream lots, the water can be conveyed to the downstream.

It i8 considered that an effect of on-farm development is few m an
area with A geniie and constant slope such as P/F No.2.

(6) Measuremeﬁt _by_a N-type lysimetec

The meaquremenl was carried out every day except official hohday
from May 20 to Juiy 10. Data obtained on 4 rainy day qhowed abnormal
figure and such a figure was excluded from the. nnalysis The reauit of
analysis is summarized in Table 3.6. It is preliminarily estimated that
the net water requirement is to be 6.0 mm/day.

—87—



Takls 3.4 SUMMARY OF WATER MANAGENENT TRIAL iM P/F NO.2

1 May 8
2 May20
3 May27
4 june A
5 Junell
6 junel?7
7 Jjune7
8 July 1
9 July 8

. Qin Qout | IK(%) | |
RO _DAYE (l/sec)(l/sec) IB1__1B2 IB3 I1B4__1B5 _ Yotal
237 - - - - -
114 112 100 100  -21 4 = 30

144 129 too 100 70 4 10

244 - 10 100 100 100 10 " 96

00 00 - - - - - -

149 86 100 100 100 100 -86 . 42

00 00 - - - - - -

00 00 - - - -

A8 tep  1en 62 e 45

AYERAGE 11.1

Remarks : "™ shows a infinite figure because of Lthe gin is equal to zero.

B (%)

NO IB! IBZ 1IR3 i1B4 IB)Y
i - - - -
2 76 221 271 47 48
3 157 175 82 |I8 5
4 188 305 34 0 79
5 49 289 43 6 1]
6 _ - - _ _
7 32 200 190 77 35
8 - - - - -
9 - . . -
AVYERAGE

1897 242 &7 59 3%
Qin : inf{tow discharge

Qout: outflow discharge
Qre
Op :
Qact :

actual waler consumed

R(%) Qre - Qp  Qact
Rn Re Rs (l/3ec} {l/sec} (1/sec)
25 17 SR - - -
33 25 42 : 6.0 - -
50 33 17 24 6.0 0.2
58 25 17 41 60 15
42 33 25 244 60 234
33 17 50 - - -
25 25 546 8.0 6.0 6.3
- - - 6.0 6.0 0.0
25 17 58 6.0 6.0 0.0
36 24 4w 85 68 52

IE : irrigation efficiency

LY : coefficient of even distribution

. required inflow discharge R : coefficient of water depth control
net water requirement

~ Rn: suitable water depth
~ Re:exdessive water depth
Rs : shortage of water depth
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Tabkin 3.5 SUMMARY GF WATER DEPTH SURVEY IN P/F NO_2

- DATE

May 8
'May20
May?27
June 4
Juneti
junel?
JunéZ?
Juiy 1
July 8

AVERAGE

1
20
0.0
70
8.0
49
20
5

30

31

2 3
5.511.0
40 5.0
5.0 10.0
8.5 9.0
8.010.0

20 00

85 0.0

30 1.0

49 5.1

130 55

PEG NO.
4 5 6 7

70 45115100
2.0 145
10.0 145 7.0 140
55 25 50
70 14.0
8.013.0

70 0.0

120100
80100
G.0135

80 00120120

67 R 69 A3

"— 89 —

70 7.0

8
1.0

Ly
3.0

5.0

00

0.0

06

30

15

9 10
25
0.0

112
20 30 43
6.0 155 11.0
10 65 150 11.0
00 7.0 150 120
0.010.0 110 120
00 20 120 80
00 95190 135

00 10 80 90

B4 4.9 1869 9.8



Tuklin 5.6 Anniyriz om the Mot Water BReguisameni
by Lysimotor in P/F M2.2  (mm)

MONTIH DAY nluﬁm.l. WATER DIFFERENCE  WATER
' nRPTH - OF BEPYH REQUIREMENT
June | 0.0 279
2 0.0 - 3.3
3 0.0 268 I 5.5
R 00 16R :
9 00 162 6 %8
il .0 165
i2 0.0 155 o 9.8
16 1.0 1579
17 0.0 151 8 AN
18 0.0 a9
19 0.0 R? 7 7.8
29 0.0 1729
30 0.0 125 4 4.0
July 6 0.0 145
7 E( 139.(192} 6 X
8 0.0 i} 189 3 38
9 0.0 i84.(198) 5 5.8
10 .0 181
Total of available figures (mm) 60.0
Number of days (day) i0
Aversge ant wainr regmirement {mm/day) é.»

Remarks : The measurement has not been done on holidays.
Data obtained on rainy days were excluded in finding the
average net water requirement.



3.3 Pilot Farm No 3 o . .

The water management trial in P/F No.3 was conducted from May
7 1o July 10, 1985. Field work was carried out regularly on Tuesdays
and the regular visit to the site was made nine times during the period.
During the course of the trial, it became difficult to distribute the water
evenly to each lot when the intake of water reached about 25 1/sec.
Consequently, the rotdtional irrigation was introduced at the beginning
of July. Alter the introduction, more frequent visils were made. The
results of the water management trial for the off-season rice cultivation
in 1985 are summarized in Table 37 to 3.9.

(1) Outflow discharge

During the period of the trial, the outflow discharge (Qout) from the
pilot farm area fluctuated within a range of about {0 to 20 1/3ec, except
after Hari Raya when the water supply was completefy stopped. An
effort- was ‘continued to reduce ‘the Qout by means of dec_rea'sing the
inflow discharge (Qin). However, the gate of the main off-take couldn’t
be closed tightly and much leakage occured through the gate. When the

- water in KADA canal was at the normal level, the amount of . leakage
was ahout 25 1/sec. Throughout the period, the average Qout was 9.7
1/sec a8 shown in Table 3.7. -In order to carry out strict water
management and to save irrigation water, il Wlll be necessary to repair
or replace the main off-take gate - S

(2) Inflow discharge

When the water management trial was siarted, an inflow discharge
{Qin) was as much as 50 1/sec which is equivalent to two 1o three times
that of the estimated field water requirement. It was necessary to
reduce the Qin. llowever, the main off-iake gate had not been operated
until-after the observation carried out on June 4, because the key of the
gate was held by the watchman of KADA. The key was duplicated and -
the operation of the gaie hecame éasier’ after-that. - The Qin-was
gradually decreased. As mentioned above, the Qin could not be
decreased less than 25 1/sec due io the leakage from the gate. The gate
was closed after June 18. The discharge of intake water changed only
because of the variation of the waier level in KADA canal. The average
Qin during the period was 29.2 I/sec. : :



The record of cutflow and inflow discharges are -chronologically
shown in Fig.3.2 together with the results of other observations. A
special attention should be paid to the {ifth observation carried out on
June [0. From the result of the fifth observation, it becomes clear the

following features.

: l)ur'ing the period before the fifth observation, the Qin was much
and the water was fully supplied 1o the lots. However, the water
was not evenly distribuled. As a result, the Qout showed large
figures.

- The Qin was graduafly reduced and it reached 28.2 1/sec at the
time of the filth observation. Data obtained in the observation
stili ashowed fairly good results in the water depth controf (67 %),
irrigation efficiency (70X) and even distribution.

- After the fifth observation, the water supply -to the pilol farm
was abnormally decreased because of Hari Raya holiday and
consecitive troubies of KADA's main facilities. Data obtained
alter the fifth observation showed poor results in the water
management. -

From the features tibove, it can be drawn that the Qin, 28.2 {/sec,
measured at ihe [ifth observation would be the approximate minimum
amount io irrigate the pilot farm area satisfactorily. The Qout was 85
1/sec at this time. This amount would be correspond to the waier
management loss as will be described in Chapier 4.

(3} Field water requirement

The difference of the inflow and outflow discharges was calculated
for each irrigation block as well as for the whole pilot farm area. For
the purpose of comparison, it was converted into mm/day. The results
of calculation are shown in the following table.

“92;



Water Balence Stady in F/F Ra.3 in mm/day

RO DATE KOS IMNO2A3 IBNOA4 Tatal
1 May 6 : - - -
2 May 22 26.0 0.2 0.7 8.3
3 May 29 60.1 119 187 28.5
4 June 4 3.4 283 5.3 - 301
5 Junel0 35 227 26.1 177
6  Junel8 1.1 16.8 4.1 11.3
7 June2s 47 154 257 147
8 July 3 4.1 49 31.7 115
9 Juty 9 35 38.1 0.0 17.8
Avernga _ 9.6 £17.3 13.3 17.5

- As mentioned in Section 3.1, the average amount of difference of
the inflow and ouiflow discharges for a long period of time will show
the approximate amount of the field water requirement. Though the
number of ohservations is not enough because of the limited period of
time, it is estimated that the field water requirement is 17.5 mm/day in
P/F No.3 as shown in the above table, or 19.5 1/sec as calculated below.

Q-17.5%9.63 (ha) / B64 - 195 Isec
(4) Irrigation efficiency; 1B

The irrigation efficiency increased with the progress of the trial.
During the period of the water managemenent trial, the average IE was
70 %. The IE could not be raised more because the inflow discharge
could not be dec¢reased below 25 I/sec at the normal level in KADA
canal. The water deficit occured in many lots when the 1E came near to
70 %. Durig the observations after Hari Raya, the IE reached 96 %, but
there was water deficit in about halff of the lots located in the
downstream area. Experience has shown that it would be rather easy to
raise the IE value up to 70 %, but the coefficient of even dasmbuuon
becomes worse if the IE becomes more.

In L_he sixih obse_rvation carried out on June 18, the ouiflow
discharge of 3.5 I/sec was recorded from the lot in 1B No.1. This amount



of discharge it equivalent to about one-fifth of the water required to
irrigate the whole area of P/F No.3. This fact shows that the. poor
operation of only one tap makeq it difficult for the even distribution of
water. Based upon this fact, the decision was made to introduce the

rotational irrigation into P/F No 3.

{5} EBven distribution; KD

In the initial stage of the trial, the coefficient of even dmrihunon
was large in the Irrigation block (1B) No.1 and No.3 and less in 1B NO.2
and 4. Thus the water to 1B No.3 was reduced and the taps in IB No.1
were carefully controlled so that the outftow became pearly to zero. As
a result, the average BI) value was beiween 89 % and 121 % as shown in
Table 3.7.

It was found that it would be very difficull to distribute the waler
evenly 1o each lot when the number of off-takes becomes large.
Operation of one nff~take or one iap wifl influence other off-takes. And
once waler is cxcessively taken from one tap, shortage of water will
definitely occur in the downstream lots. It will be oo ideal if all the
taps and off-takes function properly in B/F No 3.

(6) Watet depih control in lots

Waler in lol was kept at the suitable level in 10 Jota out of 12 fots
sefected for the study, except after Hari Raya when the water suppty
from the KADA canal was completely stopped. In the remaining iwo
lots, the water was sometimes below the suilable depth. . ”Ihm waAs
because the two lots are hlghly elevated and Lhe water i8 1aken only
when the water in the field canal is at full supply tevel On the whole,
however the water depth was controlled fairly well during the period
of the trial. This was due to the following two reasons.

a. Adjustmém of stoplogs in lield ontlets

Prior to the commencement of the irial; al the stoplogs in the
field outlets were adjusied by the staif at the Centre. Some stoplogs
were cut by a saw and additional stoplogs were installed in the

. other ontlets.The work was carried out just after the transplanting
30 that suitable water level in each lot could be determined easily.
As a result, there was no excessive storage of water during the



(7)

- whole petiod of the trial. The water was always kept under the

allowable maximum depth of about 10 cm.

-b. Ainple supply of irfigatioh water

As menticned above, the intake of waler cannot be decreased
when it hecomes about 25 i/sec. As a result, Lhe area received
ample water during the period. [t should be examined in:the
consecutive trials whether the water in a lot can be continuously
kept at the suitable depth when the inlake of water becomes near
to the {ield watet requ:rement of about 20 1/sec. '

Measurement by a N-type lysimeler

The water depih in a lot was measured by using thé N-iype

Iysimeter every day except on public holiday from May 22 io July 10.
The obvservation was greatly influenced by rainfall. Data obtained on a
rainy day showed abnormal figure. These figure was excitded from the
calcufation of the net water requitement. Resulis of the measurement
are summatized in Table 3.9 : :

Th()lth the available data are limited, it iz appraised that the

avarage amount of water consumed in alot is 7.2 mm/day as shown in
Table 3.9. The net water requitement of P/F No.3 is emmated tobe 8.0
{/sec as shown in the following cak,u!atmn

On - 7.?.'. 1 9.63'/ 8.64 - 8.0 1/sec



Tubin 3.7 SUMMARY.OF WATHR HANAGRMENT TRIAL IN P/F NO.3

Qin. Qout IR{x) ED( %)

NO DATE__ (I/sec) (I/sec) IB1 IB2.3 IB4 Total IBL_ 1B2  IB3 1B4
1 May 16 - - - - - - - - -
2May22 268 176 89 1 3 34 121 40 (36 91
3 May29 508 1901 8t 29 96 62 165 39 136 42
4June 4 482 146 76 65 50 70 163 100 100 24
S Juneld 282 R5 22 80 B3 70 63 97 127 127
6 Junel8 254 128 4 86 62 50 119 85 86 102
7June2S (7.1 07 71 100 t0o0 96 43 11 90 170
8July 3 167 39 50 62 90 77 54 63 45 238
9july 9 205 07 92 97 0 97 20 176 251 0

AVERAGE 292 97 &) 63 $1 78 4 A% - 2t b}

: R(x) . Q Qe Op Qnal
MO __Rn_Re _Rs _(l/sec) (1/sec) (1/sec) _{1/sec)

42

1 50 R ) : : 80 -
Z 42 8 50 V27 127 go 92
3 67 8§ 23 355 355 80 317
4 67 0 33 - 365 80 . 336
5 67 0 33 240 214 80 197
6 42 8 50 254 152 80 126
7 25 0 75 171 171 BO 164
R 58 0 42 16.7 13.6 R.0 12.8
9 8 0 92 205 205 8.0 t9.8
Avernge A7 % £9 231 21.6 AN 193
Qin : inflow discharge IR : ircigation efficiency
Qout: outilow discharge ED : coefficient of even disteibution
Qre : required inflow discharge R : coefficient of water depth controf
 Qp : net water requirement ~ Rn:suitable water depth
Qact : actual water consumed Re : excessive water depth

Rs : shortage of water depth.
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Tebhis 3.8

DATE.

May 16

May22
‘May29
June 4
Juneto
Junel8
junezs
July 3
Juiy 9

AYERAGE

1
6.0
0.0

90

9.0
83
0.8
65
8.5
5.6

7.8

SURMARY OF WATHR DEPTH SURVEY IN P/F NG_3

2

7.0
45
A5
5.0
44
36
3.9
40
25

4.4

3

40
5.0

6.5
8.0-

6.3

33
22

5.0

0.0

4.3

4
70
6.0

8.0

75

73

7.8

_FEG RO,
5 6 7
30100

35

3.0

0
35

39
4.0

41100

6.0

20

&2

50
2.0

4.2

2.0
6.5
5.0
35
2.1
00

2.0
.Oﬂ

2.7

5.0
6.0
3.0
6.5

32

0.0
55
29

5.8

'8 9 10
30110 7.0
0.010.5 7.0
50120 45
30 90 45
00 65 60

35 64 49
0.0 00100

00 00 60
00 00 15

16 62 37

T

4.0
5.5
5.0
20
Oﬂ

18
2.2

0.5

0.0

z3

8.0

3.0

75
7.0
7.3
7.3
0.0
63

25

5.5



Talin 3.9 Ammiynin an the Nat Watar Ragwiramant
by Lysimoter in P/F Be.3  (msw)

MONTH DAY RAIRTALL WAYER NIFFERERCE WAYER .
PEPIN OF DEPTH REQUIREMENT
June 1 6.0 1149 .
2 0.0 143 { 6.0
Q 0.0 181
10 0.0 172 9 9.0
11 0.0 162 10 180
12 0.0 155 7 7.8
{8 0.0 145
19 0.0 140 9 5.8
July i - 00 141
2 0.0 132 9 9.8
3 0.0 123 9 9.0
6 0.0 150
7 0.0 153 3 3@
8 .0 1145 8 )
9 0.0 135 {0 106
10 6.0 132 3 1.8
.' Total of available figures {mm) 79.0
Number of days (day) it
Avprsge of nel vrlor raguirement (mm/dey) 7.2

Remarks : The measurement was not made on holiday.
Data obtained on a rainy days were excluded in finding the
average of the net water requrement.



4.1

FINDINGS
Water Requirements

The result of observations by a N-type lysimeter in each pilot
farm has shown siightly different figure each other. The figure
obtained by chservations is termed a3 the nel waler requiremeni
which is the sum of evapotramptrauon and percolatmn losses. The
average net water requnrement in each Pilot Farm area is summarwed
below.

NMawn of Pilet Fore Averrge Kot Water Ragquitsmant
Dapth Uait Dizchxrgn

Pilot Farm No i 7.9 mm/day 0_91‘ I/sec/ha:

Pilot Farm No.2 = - 6.0 mm/day 0.69 i/3ec/ha

Pilot Farm No.3 7.2 mm/day 0.83 l/sec/ha

in case all other losses in Pilol Farms are disregarded, the waler
discharge required for each Pilot Farm would be very smali and can
be calculated as shown below:

Pifnt Faem - Aren : Nait Watnr Ba, . Mo Dixcharge

{Bn) (lhm;lhn) {1/xec)
No.1 1743 091 157
No.2 858 069 6
No3d 963 . 0.83 80

1t is obvious from the water management irials that the irrigation
water in Pilot Farms is quite insulficient with such a small amount of
water. Some unavoidable loss in irrigation should be included in the
amount of water lo be supplied to Pilot Farms. Such losses as
evaporation in field canals, invisible seepage from embankment and

leakage from the on- facm facustmq cannot be avoided with nor mai

operation and mamtenance Thus the water requ;red in irrlgatmg a

Pilot Farm area is the sum of the net water . reqmrement and the

unavmdable loss. This is defined as the lield waier requ:rement.

The field water reqmrement can be found through the water balance

study in Pilot Farm area. The resuit of the water balance study in
each Pilot Farm is. summanzed in the rollowmg table



Pilet Fozm Aron Finid Water Re, nit ¥ Wates Bo.

(fn) {1/20c) : {1/ nnc/an)d
No.l 1753 21.1 §.20
No.Z _ 8.58 - ' -
No.3 963 195 202

From the above tabie it hommes clear that the r:eid waler
requirement changea considerably in accordance with the conditions
of pitot farms. [i is seemed that much water is required in P/F No.3
compared with P/F No.1.- This will be because that the P/F No.3 area
was newly developed and much unavoidable loss would be included.
Comparing the field requirement with the net water requirement, it is
understood that at the teast 30 X of the netl water reguirement should
be regarded asan upavoidable water loss. In case a newly developed
area, this unavoidable Josg will become to equivalenti io the nel water
requirement or more. The field water requirement should be the
basis of the water management in Pilol Farm area  Irrigation
efficiency and other factors are to be calcuiated on the basis of this
field water requirement.

I order to convey the amount of [ield waler requirement
ithrough field canals to each irrigation block or lot, 1here is siill need
for a certain amount of water at the turnout or field off-take to keep
the water in the field canal at a certain level for distribution. i is
known that the potential energy of irrigation water play an important
role in disiributing the water. The additional water used for the
distribution is to be called the water management loss. One of the
main objectives of on- -farm water management is to minimize this
water management [08s.

A sum of the lield water requirement and the water management
foss is an amount of wale'r'required al the head of the Pilot Farm. This
amount is named as the gross water reguirement. The groqs
water requirement shouid he equivalent 10 the minimum inflow
discharge to achieve sufficient and most effective irrigation. 1t will be
varlab!e with the existing conditions of Pilot Farms. ‘The inflow
discharge at the final stage of the water management trials would
show the approximate figure of the gross water requnremem The
gross water requirement of each Pilot Farm is estimated as shown
below.
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Wame of Filol Frim Gooann Weltor Me. Vimit Weter Re_

Pilot Farm No.t 342 t/sec 195 1/sec/ha
Pilot Farm No.2 - o
Pitot Farm NoJj3 282 V/=sec 293 1/sec/ha

1t is noted that the ahove gross water requirement is based on
the on-farm level and the urit gross water requiremem shows large
figure compared with KADA's standard figure of 0D.80 V/sec/ha. If a
study -is carried out for a large scale .area, an unit gross water
requirement will show compacatively small figure. 1t could be near to
the net water requirement. In order to find the water amount
requiced for a large area, other studies should he made by other
organizations than the Cenire.

The relation of varjous water requirements mentioned in this

secilion is iliuslrated in Fig4.t. And the result of ohgervations of
waler requirements is summarized in the following ligure.
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Fig.4.1 Definition of Water Requirements
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4.2

4.2.

Factors Hindering Proper Water Management

Under proper waler management, the: gross water requirement
should be approximate 1o the field water requirement. In the waler
management trials, however, it was experienced that it would be very
difficult to evenly distribute amall amount of water to each lot, and
much water would he required to irrigate all the lots in pilot farm
ateas. There are many factors hindering proper water management,
These factors are summarized below from both structural and
operational view pmms '

I Structursl Aspect
(1) Main of[-take

The proper adjustment of discharge at the main off-take is the
most impoctant factor in saving icrigation water in Pilot Farms. In P/F
No. U and 3, a sluice gate is equipped in the main off take. The sluice
gate has several holes in its spindle for the operation.” The discharge
control at the off-take is carcied out by changing the position of hole.
The interval of the holes is 4.5 ¢m in P/F No.i and S cm in P/F No.3,
respectively. The delicate control of discharge cannot he made with
this control method. In case the position of hole is moved by one
interval upward under the normal water level in KADA canal, the
discharge is increased by 9 i/sec and 5 [/sec in P/F No.l and 3,
respectively.

Fven when the gate is entirely closed, considerable amount of
water is allowed through the gate in the main off-take of P/F No.1 and
3. The minimum amount of controlied water is estimated to be about
5 I/sec and 25 1/sec in P/F No.l and 3, respectively.

The gate installed in the main off -take of P/F No.2 is a siuice gate
with a screw spindle. A slight controf of the gate opening is possibie.
However, the hydraulic head at the entrance of the gate is not enough
to get the designed water discharge. When the gate is fully opened,
the intake of water discharge becomes about 24 i/sec under the
highest water level of KADA canal. When the water level becomes
lower than normal, ailmost no water can be taken from the mam
off-take. : :
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(2) Field canals

In case the irrigation water cannot be supplied to the lots along
the field canal, the farmer will try to gel water by means of either
inatalling a pipe al the bottom of the canal or by destroying a part of
the canal. These were done in P/F No.l atea and badly affected
proper water management. The ot along the field canal is normally
highly elevated, thus such practices by farmers as mentioned above
ate often practiced in many icrigation projects. Therefore, it is
recommended that special atlention be paid to the planning of canal
alignment so that every Jot along the field canal can get irrigation
water easily.

1t is noted Lhat the water level in the field canal shouid be kept
high enough to distribute the water into an irrigation block or a {ot.
During the normal growih period, the discharge in the field canal is
very small, when strict water management is practiced. If the canal is
wide, it takes a fong time to adjust the water in the canal to a suitable
fevel, and water management foss wifl be increased. It i3 nol
necessary to select the hydraulically most effective canal section for
the design of {ield canals. The parrower canal is more convenient for
operating field canals,

As shown in Table 2.1, there seems Lo he great discrepancies in
canal gradients between the designed and the constructed ones
Therefore, siriclter construction supervition would be necessary.
llowever, il is rather common to find 30 many discrepancies belween
the design and the construction of minor structures such as these of
on-farm facifities, as a resull of neglect by contractors. Thus some
allowance should be given in the design of on-farm facilities especially
in elevations to ensure that there is a proper supply of water to each
lot.

In order to protect the canal [rom damages caused by rais and
crabs, the field canal should he lined. As a result of the waler
management irials, it was concluded that the cast in-situ concrete
canal is most advantageous when compared with other canal
materials. In case the precast concrete products are used for field
canals, proper care should be taken at the joints. There was a loi of
leakage from the joints in the U-shaped canal in P/F No.l and it is
therfore not recommended for use for {ield canals in the [uture.
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(3) Turnowt

The turaout i3 the most important facility in controlling the
discharge infield canals. All the turnouts in Pilol Farms are equipped
with two sluice gates. However, the control of discharge i3 carried oul
by vsing only one gate dutring the normal growth period. The other
gate is always fully opened. in case the rotational irrigation is not
applied during the normal growth petriod, one gate wilt be enough for
a turnout.

1n case the operation of the gate is conducted by using holes in its
spindie, a delicate controtl of discharge cannot be achieved. A screw
gale is recommended,

(1) Field off-iake

The location of the field ofT-1ake should he at the highest lot in an
irrigation block. Afl the field off-takes in the Pilot Farms are suitably
located and can supply water to each o, The main factor which
affecis the proper water management is the crest elevation of the field
off-take. As seen in the following figure, two types of field off-1akes,
with and without cresat, should be provided depending on the water
level in the field canal and the one in the lot. In case of type-b in ihe
figure, the stoplogs should aiso he provided in a ficld canal Lo raise the
waler level in the canal.

A subtle control of water discharge becomes impossibie if the
height of stoplog is typicaily fixed. Thus stoplogs with various heights
should be provided.

l.eakage hetween stoplogs causes a considerable loss of water. It
would be necessary 1o put soil behind the stoplogs io stop ihe leakage
completely. Thus the inflow to a fol can be observed and conirolled
by noting the depth of the overflow oveter the stoplogs.
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(5) Field outlet

. The field outlet piays an essential role in keeping ilie water int 4
fot at a suitable depth, il it i3 properly located al the lowest point in
the ot and the stoplog is correctiy adjusted. Field outlets in P/F No.2
and 3 are working well, however many of the {ield outlets in P/F No.i
are not functioning.

In order to know the correct location of the field outlet, a detailed
survey should he made when a field is filled with water. Thus the
route of water flow in a {ieid can be found and the proper location of
field outlet can be pinpointed.

The height of the stoplogs in a field outlet should be adjusted
when the rice plant is still young. Prior to the adjustment, it will be
necessary to prepare various stoplogs of different heights. Once this
adjusiment is made, it will also be effective for the censecutive
Ccropping seasons.
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In order to prevent the feakage belween stoplogs, it is necessary
to put soil in front of the stoplogs. Sote grooves in [ield outlets have
not been properly constructed and the stoplogs cannot be fixed. These
grooves should be reconstrucied.

(6} Field drains

Seepage and leakage thoough the embankment of (ield drains
cause much water loss in Pilot Farm. Thus the proper maintenance of
the embankment is required. However, no attention is normally paid
o [ield drains. There are many holes made by rats and crabs in the
embankments. The mainlenance work would be beyond the capacity
of farmers. Accordingly, the construction of concrete walls or the
provigsion of farm roads along the field draing should be considered in
future to diminish the leakage from the embankmenti.

The leakage was also found between the ground and the embank-
ment. Stripping of top soif should be made before the construction of
ithe embankement 10 slop the leakage.

{7) Datas

Bven if water {8 supplied fully to a lot, the water cannot be used
effectively il batas are nol properly maintained. The maintenance of
hatas should be responsibility of the farmers. Farmers should he
instructed on the proper maintenance of batas. The batas of the
conirof lot play an important role in suppling water to the adjacent lot.
Maintenance of such batas should be under the direct guidance by the
Centre.

(8) Irrigation block

The size of an irrigation block plays a very important part in
on-farm development. The size cannot bhe predetermined. It is
subject to exsisting topographic conditions, especially Jand undulation.
The size of an irrigation block should be so determined that the slope
in the block becomes genile and there is no remarkable undulation
within a block. In case the land has a ot of undufations, levelling will
be necessary for proper on-farm development though it is rather
costly. :
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4.2.2 Operational Aspect
(1) Lack of maintenance work

Almost no maintenance work has been done on the on-farm
facilities in Pilot Farma. Only when there have been serjous problems,
have measures been taken solely by the Centre. Consequently, some
parts of field canais are heavily silied and the designed discharge
cannot pass through. Some gales especially in the drainage canals
cannot be opened or cloged due Lo the Iack of oifing and repair work.
Maintenance work shouid be carried out regularly and the
responsibility of cleacing canalz and minor repairs should be gradually
transferred to the facrmers.

(2) The imporiance of the role of the farmers

Farmers play a vital role in performing the on-farm water
management.  Water in a fol can be kept at the suitable depth by
farmors protecting the batas. Considarable amount of losses due o
seepage and leakage from the embankment of drainage canals can be
prevented by a small amount of work by farmers. The training of
farmers in this respect should be continucd at the Centre.

{3) Control Jot

Under the fot 1o fot irrigation practice, water in a lot is directiy
affected by the adjacent upsiream lot. In case the upstream lot is
lower than the downstream one, water cannot he conveyed to the
downstream lot without keeping the water in the upsiream lot deep.
Thus, this upstream lot becomes the key io the irrigation in an
irrigation block. Such a lol should be called the conirol fot.
Frequently, the lot where the field off-take has been installed
becomes the control lot. Two control lots have been found in P/F No.!
and 2.

The batas of the control lot should he well protected and
maintained by the farmer. Ilowever, the batas of control lots in Pilot
Farms have not been well maintained and the irrigation water could
not be distributed evenly within the irrigation block which includes
the controf lot. Special insiructions should be given to the farmer who
holds the control lot.
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(4) Operation of gates

Rven with 4 slight change in the opening of a gate, the change in
discharge is remarkable. Thus the gate should he operated by a
person with experience. [t is noted that the gate need not be operated
frequently. Once the opening of the gate is properly set al the initial
stage of each cropping season, it could be effective during the whole
season. In case the rotational irrigation is applied during the normal
growth stage, the gate shouid be always fully opened or entirely
closed. '

(S) Suitable water depth in lot

As a result of the water management trials, it was found that it
would be practically difficult to change the depth of water to suit the
growth stage of rice plant, if the [ot to fot irrigation is practiced. It is
also found that the water in a lot should be kept rather deep: as much
as 10 cm during the whole growth period so that the damage by rats
could be minimized.

(6) Operation of tap

Taps equipped in P/F No3 have both advaniages and dis-
advantages. Discharge can be easily controlled by a tap and a very
fine conirol is also possible. However, the flow [rom a tap is quite
large of about 10 1/3ec. Bven il only one tap is not properly operated,
the amount of water wasted can he equivalent to about 2 half of the
net water requirement of P/F No.3.

(7) Introduction of rotational irrigation

It has been found through the water management irial in P/F
No.3 that the water cannof reach the downstream fots when the iniake
of water becomes about 25 1/sec, which is equivalent to about 1.3
times that of the field water requirement. This is because many taps
and field off-takes have been installed and water is used excessively
in the upstream lot. The water management loss i5 thus considered to
be great. In order to diminish such uneven use of water, the
rotationai icrigation should be applied ducing the normal growth stage,
100,



5. RECOMMENDAT IONS

5.1 Continnous Wster Management Trials

ivery problem and difficulty which hinders proper on-farm
water management can be identified and to diminish causes of the
problems, solutions shouwid be found through the waler management
trials carried out in the four Pilot Farms atiached to the Centre. Due to
the delay of construction work in P/F No.4, the waler management
trial has not been conducted in P/F No.4. The trials should be carried
out in all four Pilot Farms.

The water management trialg for the off-geason rice cultivation in
1985 ware carried out under favorable conditions ie, frequent
rainfall. There was more rainfall this year than in normai year. It is,
therfore assumed that the problems encountered during the triails
would be fess. Thus, it is recommended that the water management
irials be continued in the consecutive cropping seasons.

In the coming trials, special attentions should be paid 1o the following.
(1) Presaturation

Rotationaf irrigation during the presaturation period has nol been
studied this year. It should be examined in the coming season.

(2) Target of the water management trials

The target settled for the trials in 1985 is considered to be too
high. The target should be reset for the consecutive Lrirls. For the
four criteria, the following standacd figurea are recommended.

-Irrigation efficiency ; IE is more than 70.

~-Bven distribution of water ; Bl) is between 80 and 120,
-Control of water depth in lots ; R is more than 70.
-Presaturation ; P is between 50 and 120.
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5.2

(3) Inflow discharge

In order to save irrigation water and to achieve high efficiency in
irrigation in the trials, the inflow discharge in each Pilot Farm should
be controfled from the beginning of the trials. The following
discharges are recommended at the main off-1ake,

Pilot Farm No.l : 340 1/sec
Pilot Farm No.2 11.0 1/3ec
Pilot Farm No.3 28.0 l/sec

Farmers Participation in the Triais

In the on-farm water management, farmers play a vital role. In
particular, the maintenance of hatas depends chiefly on the individual
performance by farmers. In the water management trials for the
off-zeason rice cuitivation in 1985, the farmers were notl asked to
paticipate in the trials. Responsibilities for the operation and
maintenance of on-Tarm facifities should be gradually transferred to
the farmers. Thus, the farmers should be encouraged to participate
as much as possible in the consecutive trials. Participation by farmers
should be expected in the following;

- Mainienance of hatas,

- Cleaning of field canals,

- Repairing of minor coliapaes of on-farm facitities,

- Adjustment of stoplogs ia field off-take and outlet under the
guidance of the staff at the Centre,

- Direct participation in the triais by represeniatives of the
farmers.

In order to execule the abhove work as well as to let farmers

know the importance of on-farm water management, a meeting should
be held among farmers with an initiative coming from the Centre.
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5.3 Study on Roiational irrigation

It has heen preliminarily concluded thalt a relatively high
irrigation efficiency can be achieved in Rilot Farm areas with the
proper on Tarm water managemenl. However, it has been also found
that the even distribution of water becomes very dilficuit if the inflow
discharge comes near o the field water requirement. This is obvious
especially in P/F No.3, where an individual lol is equipped with a tap
ot a [ield off-1ake. DBy the poor operation of only one tap, the amount
of foss comes to abouti a baif of the water required to irrigate the
whole area in P/F No.3. Thus the water shoriage occurs in the
downsiream lots.

It has been found ag a resull of the trials that the introduction of
rotational jrrigation during the normat growth period would be very
effective in such an area as P/F No.3. it is therefore recommended
that a more detaited study on the rotational irrigation be made in the
congecutive trials. The main items to be studied will be as followa.

- Interval of rotation in retation to the inflow discharge,

- ODrder and method of rotation,

- Irrigation efficiency after introducing 1he rotational irrigation,

- Daily change of standing water depth in a lot after praciicing
the rotational irrigation.

5.4 Replacement of Main Of-take Gale

The main off-1ake gates in P/F No.l and 3 have a lot of leakage
even il the gates are entirely closed. At the same time, a delicale
control of discharge cannot be achieved because the opening of gate is
adjusted by selecting a hole provided in its spindle. The interval of
holes is too distant to make the delicate control possible.

The main off -take gate is very imporiant to contribute {o proper
on-farm water management. For the purpose of siudy, the gates in
Pilot Farms abould ensabfe the precise control of water, in order to
make a detailed study of on-farm water management. The main
off-take gates in P/F No.1 and 3 should be replaced.
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ANNEX : PROGRAMS FOR CALCULATION OF DISCHARGES

The following programs were developed using a microsoft basic.
The programs are kept in a disk named “"MICROSOFT BASIC DATA
DISK” for a future use.

N,

. Discharge for a rectangular weir under perfect {low

2. Diacharge for a rectangular weir undes submerged flow

3. Discharge jor field canals in P/F No.|

4. Discharge for a rectanguiar concrete canal

5. Discharge for a Parshall [fume of 6 inches

6. Discharge for a triangular weir with a notch of 90 degrees

7. Maximum waler requirement during the presaturation period

B. Lengih of preaaturation period vader the fixed intake discharge
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PUSAT LATIHAN PENGURUSAN AIB.HEBANGSMN |

JABATAN PARIT DAN TALI AlIR
PETI SURAT 246,

KOTA BHARU, KELANTAN.

Telefon: 09-922600

Bil, { 59 ) dim: JPT. KN, PLPAK, 9

J1d.1
Tarikh 17hb. Sept, 1985,

Mr. Yoshisuke Yoshizumi,

Japanese Short-Term Expert,

National Water Management Training Centre,
Kota Bharu, Kelantan.

Dear Mr. Yoshizumi,
I acknowledge receipt of the following items from you.
i} Recommended spare-parts list for the operation of
farm machinery of the Centre.
ii} Following instruments:-

a) 1 No. 600 mm steel rule
b} 1 No., 150 mm steel rule
c) 1 No. Screw Cauge No.156
d) 1 No. Screw Gauge No.137,

With this, we would also like to express our appreciation and
gratitude for the works you have completed for the Centre during

your short assignment with us,

Thank you and with best regards.

Yours sincerely,
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‘A Report on Agricultural Machinery
at National Water Haonagement Training Center, Malaysia.

According Lo the eprlication as Form A 1 under {the Colombyo Plan, the
expart oh Agriculturs! Muchinery has been essigned by MCA from 22nd.
August to 20th. September 1985 to check all the egriculturs) machinery and
to draw up & list of spare parts for machine maintenance and repair as well
as te make recomendation for future eperation atd replacements.

The list en agricultural machinery which has been submitted requires
tist af their spare parts as tentioned in the applicalion

The agricultura) machinery based on the giveh sppiication have been
listed as fallowing to the project plan in future which were discussed and
informead &5 briefing by the officials cancerned and Japahese experts.

A selection on the Kind of sgricultural machinery has been reached
baszed an the following consideralion and discussions:

1. Paddy field is prepared by machinerg following introduction of
presaturation irrigstion system.

2. Pest control will be negded to introduce effective method to be
carried out. in wide ares at short time. So, a power sprayer is
recotnmendabte to i1l the condition above. A knapsack type
power mist duster is also recammended to assist pest control in
BIMergency cases.

3. Harvesting of a paddy necessitate to use of machinery due to Jock
of labour during peak Yabour darmand in Malaysia.

4. Puost harvest machinery will be utilized as part of a serial
mechaization troining which hes been initislly planned in the
training scheme.

o

Water canals chould be maintained and clesned. proparly and

several aquipments are required to assist ih executing the warks:

- The presett condition of agricultural machinety have been observed
and checked carefully in the machinery pool or in their operating condition.
S0il has been confirmed on its effect for machinery usage as well as water,
oil, fuel and grease on the machinery. And central workshop of DID and
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KADA have algn been visiled for further consideration on repair and
maintenance of rachinery. . L _ o

The list of agricultural machinery has been summarized according to
the above mentionad and {2 shoven in Table 1. : :

The ligt of qpu:u Dolf'ﬂ mr sgricultur al marhmesg W hlch hava been
inspected and checked was prepared as shown in Annete

The required quantitg af spare parts is e:a-t}mated cansidering the
number of machinery unit-e- gnd their lite for sbout five torsevrzn uears.

The gquanlity m mac hmw:u srmm {mrtt‘ which are avallable in thv
store reom has also bec considercd es estimotion of requesting spaie
paris.

Besides, several matiers are recommendsd on proper operation and
matntenance of machinery snd alse Lo improve :turmg suﬂem ftur cnaze
paris. _ : o

. Tuoinstah spare parte properhy in individual racks with attached
cards and to enter into store book properiy. :

=

Al lesst one personnel should be assigned for mainlainning
-operationdl proceduwre on spare parts and snhual . machinery
performonce schedule Lo conrdinate field cullivation planning.

3. Asdiscussion wilth officials, Feddy dryer, Paddy. starege and Rice
miller are recommended to be included ss perl of training
acheme which has been initielly planned. - I the meantime,
repairs on paddy dryer has been campleled and in operalional
candition. Qne personnel will be suggestad to be assigned for
these operations even as an sdditional post for &bove 2
paragraph. - :

Finaily, | would express iy apprecialion for kind cooperation and
warmfiul hspitalities of the Directar, Natmnﬂl YWater HManagement Training
Center, ltaluu,l and his oificers,

L.puu international Cooperat mn Anency
&S0

—HoEhisuke VUSN(.UYHI
Expert on Agrlculturai machinery.

Vet



Table 1

A ghserved coudition oo farm machinery at present (Sept. 1985)

Ho. Machinery itodel Haker Diseription Remuorks Ho. Unit
I Trastor TaStr-11 Ieekd 4 Wheet drive  Paddling i
2 Trector THE5I0 RIS X 4 Whesl Soil preparadion 5
3 Rotetvator Shfafneh Lostii [
4  Drive Harrow HTi42 Hipla ' 3 sat notuse yel 4
5 Powertilley K120 Kutaots & Wheel Por irial plot.
: ' Trangportation 5
6 Iransplanter YR400 Yasumay 2
7 Transplanter Fifa%1 - zeld Hot uge yet a
& Transplonter FLED Yeuadin 0 Eiding tvpa Heot nae ved 1
Q Tranzplanter FE50 Icehi Life will be over soon 4
10 Power gprayer MZ353 Maruyama ' 3
11 Power sprayer MEITS Maravams  Knagsack type  Hot use yet 1
12 Power mist duster MDI50 maruyams  Knapssck tvpe | Setnot use vet,
o others overlife 5
13 Power mist duster  MI5D; Arimitan Knapsack type HNotussyet 2
14  Combine hervester TC3500 Yeaniasr _ . 1
15 Combine harvester HL1300 Iseki For dry field 1
16  Field thresher HEID700 Iseki 1
17 lield thresher - HH711 [seki i
18 Paddy dryer DHZ355R Kaneho Rea'rculation
iype Hiot use yet i
19 Paddy storage RETZ00B Katigho Hot use yet 2
20 Bush cuiter oS UK IS 2
21 Eloil mower SHERIES0 Sota Hot use yet 1
22  Rotary cutter RCIALA Saznki Hot use vet i
23  Drive hiarrow - HDZ0OZE Hiplo . i
24 Traneplamtey YP430 Yatitnoy Minor truble i
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