


































































































































































































































































































93

ggf Pedu Dam (28.3t056.6 m*/s)
52 T
[ " No.220
48r / No. 110 V2 .
e 7 / Discharge from Pedu Dam
= T / /o T STA.110:Kuala Nerang
% 40r / _ / — —Sta. 220: Pelubang Barrage
= 3 Pedu Dam (5 to 33.3 m¥/s)
& 32+ 7 P I T
5 o L e
H ~"No. " No.
e No. 110 Y 220
Qo / /,/ Using revised model with
16- // / Ax=610m, At=10 s,&
19 / / n=0.026 for upper reaches,
i / / n=0.027 for lower reaches.
8 / e
4 - =7 -
R T — %0 I — 7 — 50
Time (h)

Fig.VI—10 Variations in the discharge at Kuala Nerang and Pelubang Headworks for
AQ=1000cusec(28.3m*/s) depending on the initial discharge, Muda Scheme,

Malaysia.
1.0
0.8] (1.0,2/3) o
R — x‘];* > Case 1 (Q=5.0t033.3 m*/s)
3 0.6F 4* « Case 2 (Q=28.3to0 56.6 m*/s)
~ il
S
| 0.4k b
¢ -
0.2¢ ) :
&

00 04 08 12 16 2.0
Y (aV/aQ)

Fig.VI—11 Non-dimensional expression of arrival discharge at Pelubang Headworks
(Cases 1 and 2), Muda Scheme, Malaysia.

the increment of discharge (= 28.3m?%/s), Q, is the initial discharge (Q, = 5.0m?/s in
Case 1, Q, = 28.3m%/s in Case 2), and Q is the flow discharge at time t. By the
application of the non-dimensional curve shown in Fig.VI-11, the flow-arrival time
in the Muda Irrigation Scheme can be estimated. However, as shown in Fig.VI-11,
two slight deviations from the existing information on the non-dimensional expres-
sion of the flow-arrival conditions were recognized as follows:-

@D Based on the mathematical model simulation and on-site observations of various
canal systems in Japan, Iwasaki proposed the following equation for the estimation
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[APPENDIX I ]
General trends of field water management

Based on the on-site study carried out in the case study areas, the following trends
of field water management were recognized [Kitamura 1987] :-

(i) A farmer tends to take as much water into his field as possible and to drain
the excess water off. This trend becomes increasingly conspicuous when the terminal
irrigation and drainage system is improved and water can be easily controlled in each
individual field.

(ii) Inrelationto (i), fields located in the upper stream of the terminal irriga-
tion canal tend to retain a larger quantity of water due to the high hydraulic gradient
between the canal and fields. Accordingly, fields located downstream are compelled
to take in a smaller quantity of water.

(iii) Every farmer tends to delay purposely his field activities, such as transplant-
ing and direct sowing, because he is afraid of rat damage that may occur during the
ripening stage of the rice plant due to the absence of maturing crop in adjacent fields.
This upsets the proposed cropping schedule in an irrigation scheme and results in the
increase of water consumption.

(iv) In the government-initiated large-scale irrigation schemes, there are practi-
cally no farmers’ voluntary activities for the management of terminal facilities. By
organizing a functional water user association by the farmers themselves, this
problems could be considerably alleviated.



[APPENDIX II]
Cropping schedule and irrigation schedule

1.Necessity and effects of the implementation of a complete fallow period and
non-irrigation period on paddy cultivation

Cropping schedule and irrigation schedule are very important factors for the
stabilization of rice double cropping in the tropical monsoon area and should be
determined based on the climatic conditions. Especially, the implementation of a
complete fallow period and non-irrigation period is indispensable.

In the Muda area, the decrease in rice yields in recent years is due to the extensive
damage caused by rice tungro disease which is vectored mainly by the green leafhop-
per (GLH). M. Nozaki is advocating the necessity of introducing a one-month
complete fallow period simultaneously practiced over the whole area as the most
effective method of control [Nozaki et al. 1984]. As a result, rice and other host
plants of GLH could be eradicated over the whole area and the life cycle of GLH and
other insect pests interrupted.

The non-irrigation period should be implemented concurrently with the complete
fallow period. In this paper, the terms ‘complete fallow period’ and ‘non-irrigation
period’ are defined as follows:-

(1) Complete fallow period is defined as the period from the completion of the
wet (main) season harvest to the seeding time of the next dry (off) season crop.

(ii) Non-irrigation period is defined as the period from the discontinuation of the
water supply for the wet season crop to the beginning of the presaturation period for
the dry season crop.

When the ripening stage is over, water supply is not necessary for the rice plant
and should be discontinued. The interval between the end of the ripening stage and
harvesting time is about 15 days. The interval from the beginning of the presatura-
tion to the seeding time for the dry season crop also lasts about 15 days. Therefore,
the non-irrigation period precedes the complete fallow period by 15 days.

By implementing a complete fallow period and non-irrigation period, the following
effects, in addition to the control of GLH and other insect pests, can be expected:~

(i) Effect on water saving.

(ii) Increase in soil bearing capacity [Anyoji 1978].

(iii) Increase in yield by soil-drying effect [Miyake 1980, Nozaki 1983].

(iv) Facilitation of repair and restoration of irrigation facilities.

2.Suitable cropping schedule and irrigation schedule in the Muda area

The non-irrigation period should be inserted during the driest period so as to
maximize the effects described previously. In order to select the driest period in the
Muda area, fourteen (14) years of rainfall data which have been collected since 1971
at 56 rainfall observation stations were used.

In case of one-month complete fallow, the one-month non-irrigation period is to be
set half a month prior to the one-month fallow. Based on the analysis, the period
from January 12th to February 10th is considered to include the driest continuous 30
days which should correspond to the non-irrigation period in the Muda area.
Therefore, the one-month fallow period simultaneously practiced over the whole
Muda area should be inserted between January 27th and February 25th.

For the setting of cropping systems, it is necessary to prevent the heading and



flowering stages of rice plant from coinciding with the period between the middle of
January and the beginning of May during which high temperatures above 34°C which
are responsible for spikelet sterility are frequently observed [Nozaki 1984]. It is
also important to prevent the harvesting stage from coinciding with the heavy rainy
season starting from the beginning of September.

Therefore, the most suitable cropping schedule is summarized as shown in Fig.
A II-1. In addition, it is desirable to use varieties and adopt methods of crop
establishment which enable to harvest the crop within 127 days for the dry season and
133 days for the wet season, respectively. [Kitamura 1985, 1986]
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Fig.AIl—1 Suitable cropping system with one month of fallow
and two months for crop staggering, Muda Scheme,

Malaysia.
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[APPENDIX III]
Percolation and seepage control methods

The amount of percolation and seepage is comparatively large in terminal paddy
lots in the dry zone area of Sri Lanka as indicated in paragraph 1.2.3 in Chapter IV.
However, there are many instances where the percolation and seepage losses are
estimated at only 2~4mm/d in the dry zone area. Therefore, from the standpoint of
effective water use, it is necessary to promote studies related to methods for control-
ling percolation and seepage in the tropical monsoon area.

In this study, the following methods were evaluated with respect to their effective-
ness on a small scale in the detailed study lot in the Rajangana Scheme [Kitamura
1984].

a, Subsoil compaction method

b. Subsoil puddling method

¢. Crushing and compaction method

d. Bentonite dressing method (stratifying type)

e. Bentonite dressing method (mixing type)

It was observed that the application of subsoil compaction, crushing and compac-
tion, and bentonite dressing (both stratifying and mixing) methods reduced percola-
tion and seepage to below 10mm/d (Table A III-1).

Table Alll—1 Effect of methods for the control of percolation and seepage, Rajan-
gana Scheme, Sri Lanka.

1978/79 Maha 1979 Yala
Method Percolation? Percolation? Percolation?
(mm/day) (mm/day) (mm/day)
] ) Test plot 4.5 4.7 2.4
Subsoil compaction Control 93.5 5.6 is 3
. ] Test  plot 22.8 12.3 14.0
Subsoil puddling Control 25 9 28 9 4.5
Test lot 7.6 7.7 12.0
Crushing & compaction P
Control 26.2 31.5 25.5
Bentonite dressing Test plot — 8.6 3.5
(mixing) Control — 27.9 13.7
Bentonite dressing Test  plot - 12.1 6.2
(stratifying) Control - 29.3 18.5
Notes: 1) ------ Percolation was measured by using 'Quick percolation measuring apparatus’.
2) --e--- Percolation was measured by using ‘N-type water requirement measuring

apparatus’.
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[APPENDIX IV]
Advantages of land consolidation for economical water management

Here, the dry zone area of Sri Lanka was selected as the study area [Kitamura
1984].

A ‘lot’ is the most terminal irrigation unit as well as the unit of paddy land tenure
where plot-to-plot irrigation method is adopted. An ordinary lot is irregularly
divided into a large number of small plots by dykes of poor quality in the dry zone.
This condition makes proper water control difficult in each plot and increases
surface runoff through the outlet of the lot. In the case of the Dewa huwa Scheme,
it took more than two hours for two persons working actively to interrupt the water
movement of 110 plots in a 2.0ha lot. Namely, it is physically impossible to interrupt
the water movement and to substitute plot-to-plot irrigation for ponding irrigation.
Even though the intermittent irrigation method is adopted under the present condi-
tions of the lot, it is hardly effective. In order to promote economical water
management in a terminal lot, land consolidation should be given a high priority.

In this study, the effectiveness of land consolidation for economical water manage-
ment was investigated by comparing a consolidated lot with an adjacent non-
consolidated lot in the Dewa huwa Scheme. According to the investigation, the

advantages of land consolidation for economical water management were as
follows:-

(i) Land consolidation enables to achieve proper water management by rear-
ranging and converting ‘a large number of small and irregularly distributed plots’
into ‘a small number of large and regularly arranged plots’ in a lot. Accordingly,
consolidation work in paddy fields further increases the benefit of the application of
the intermittent irrigation method (Table A IV-1).

(ii) In the process of implementation of land consolidation, paddy soil is
compacted and puddled by heavy machinery resulting in the reduction of percolation
(including seepage) and dyke-leakage. The observed percolation was only 2mm/d in
the consolidated lot in contrast with 9mm/d in the adjacent non-consolidated lot
(Fig. AIV—1).

In addition to the above advantages for economical water management, land
consolidation leads to the improvement of land and labour productivity as well as
land conservation, etc. Therefore, land consolidation is very important if the dry
zone area of Sri Lanka is to become a major food production center.

Table AIV—1 Difference between two experimental lots in the Dewa huwa Scheme,
Sri Lanka.
Items Consolidated lot (2—5) Non-consolidated lot (2—6)
1. Number of plots small number (21 plots) large number (110 plots)
2. Average area per plot large (9.5 ares) small (1.8 ares)
3. Shape and distribution of plots well distributed irregularly distributed

4. Structure of dyke strong weak
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Fig . AIV—1 Comparison of water storage between consolidated
lot (left) and non-consolidated lot (right) two days
after water intake, Dewa huwa Scheme, Sri Lanka.



