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ABSTRACT

On farm level water management experiment on rice cultivation was conducted
at 2lterminal irrigation units {36.4 ha) in the pilo£ project.No. 1 of Greater
Mae Klong Irrigation Project in 1984 dry season (March 3 to August 1),
Additional-data were collected in a common términal irrigation unit (19,1 ha),

a controlled field (0.8 ha), and a main drainage canal.

One irrigation unit {(intensive area, 18.1 ha} was divided into 6 blocks,
then preparaﬁion water for ploughing and puddling was séparately supplied.
Weekly rotational irrigation was introduced after seedling establishment. - The
other irrigation unit (semi-intensive area, 18.3 ha) was divided into 4 blocks,
then weekly rotationalAirrigation was introduced since the beginning of
preparation water gupply. Water management in the common area depended on
farmers practices.

Amount of preperation water was 270.3 mm and 281.7 mm in 23 days (548.5
hours} to the intensive and semi-intensive area, respectively. It was 174.6 mm
for ploughing_and 95.7 mm for puddling in the intensive area. It was estimated
that 180.8 mm for ploughing and 100.9 mm for puddling inthe semi-intensive area.
Average water depfh at ploughing was 55.5 mm and 66.1 mm, and that of at 2 days
after puddling was 83.2 mm and 86 .6 mm in the intensive and semi-intensive area,
regpectively. Although amount of preparation water waa not obtaingd from the
common area, water depth at.ploughing (72.7 mm) and at 2 days after puddling
{104 mm), and period of preparation water supply (27 days) indicated that more
preparation water was supplied to the area.

Period from starting irrigation water supply te finishing puddling was 27
days for the experimental area and 30 days for the common area. Periocd from
startiﬁg irrigation to finishing sowing was 27 days for the semi-intensive,

20 days for the intensive, and 31 days for the common area. Period of ploughing
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work was 14 days for the intensive; 21 days for the semi-intensive, and 26 days
lfor the common‘area. Poriod of puddling work was 11 dayas fér the intensive,

17 days for the semi-intensive, and 25 days for the common area. Period of
direct sowing was 9 days for the intensive, 12 days for the semi-~intensive, and
22 days for the common area.

It indicates that land preparation periocd of 30 daysis enough for dry season
rice cultivation in Mae Klong area, if farmers apply direct sowing and irrigation
water of 300 mm to 330 mun is properly distributed. Fargers have enough capacity
of farm machines to finish land.preparatidn within 30 days.

After preparation water supply, 800.5 mm and 926.4 mm of irrigation water
was supplied in 104,625 days to the intensive and semi-intensive area,
respectively. &Amount of rainfall during the period (March 26 to July 8) was
144.5 mm, Total amount of water supplied was 9.03 mmn per day and 10.247mm per
day in average to the intensive and semi-intensive area, respectively. Approxi-
mate water requirement in depth obtained at different fields was 9,26 mm per day
in average {ranged 5,31-15,02 mm/day) in the intensive area, and 11.31 mm per day
{ranged 6,00—19,33 mm/day) in the semi-intensive area. Field to field irrigation
practice (1 inlet covered about 6 paddy fields)made difficult to obtain the daily
water requirement. Based on the amount of water supplied to and drained from
the experimental area, approximate water requirement in depth was 6.96 mm per
day excluding lateral seepage water, then field efficiency of water was 77 per-
cent‘for the intensive and 68 percent for the semi-intensive area.

Average rice yield was 4,372 kg per ha in the intensive area and 4,189 kg
per ha in the semi-intensive area. These yield levels were not inferior to the
average yield of ocutside the experimental area {pilot project Ho., 1} in the
same cropping season (4,184 kg/ha). It indicated that the amount of water

supplied to the experimental area was enough to obtained the average yield of



the pilot project No. 1 in 1984 dry peason,

Exciuding seepage water, average water reguirement - in depth-in the controlled
field was 6.45 mm-pér day during'the period from May 22 to June 11; It was
8.43 mm per day in sunny days (May 22—29); and 6.13 mm per day in rainy days-
{(June 6-10, includé rainfall of 7.5 mm in 4 days). However, there observed at
most 10 mm per day of water requirement in some sunny-days.

About 4.91 mm per day of water in average was drained out from 944 ha of
rice planted area. Water discharge fractuated from almost 0 mm per day in early
March to 8.44 mm per day in late May. Comparing with the.amount of water drained
from experimental area {2.07 mm/day from the intensivé, and 3.28 mm/day from the

semi-intensive area), water was not properly managed in the wide irrigation areza.
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INTRODUCTION

- Water is one of the mqst.critical limiting factors of rice production.
.Adequate amount of water supply and its proper distribution are pre-requisites
for stable rice farming. Amount oflnacessary.wétar to bae supplied to the
paddy field depends on soil and field conditions, growth duration of the
variety planted, cfbp'season'and managemeﬁt practices, Daily aﬁd total water
requirement in depth should be taken into account when deciding the irrigation
schedule for the period from land preparation to about 2 weeks after flowering.

In Thailand, there are 8 Water Requirement Résearch-Stations under the
Royal Irrigation Department (RID)., Basic data of water on rice and_other crop
production have been collected at the stations. The data are useful in terms
of evapotranspiration (evaporation and transpiration) and percolation.

However, they hardly represent the paddy field of common farmers. In
farmer fields, levees between ﬁaddy fields and ditchesof irrigation and
dfainage system are constructed with soil, and fieid to field irrigation is
a common pracfice. As . the result, lateral sespage from and between paddy
fields is a usual case in farmer fields.

In 1964 dry season, a practical water management experiment ﬁas conducted
in farmer fields at the pilot project No. 1 in the Greater Mae klong Irrigation
Project of RID. Two terminal irrigation units (paddy fields supplied water
by farm ditch) of about 36.4 ha (227.5 rai) were used for the experiment.

Some additional data regarding the experiment were also collected at the
agricultural demonstration center of the said proiject, another terminal
irrigation unit and a main drainage canal.

Part of the results of early stage of the experiment was reported as a
progress report (Murao, 1984). ‘In this report, however, all the necessary

data are included in the results and discussions.
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and drained from the experimental area,
OBJECTIVES

1. To ceollect data of preparation water for dry season rice cultivation in
farmer fields.

2+ To collect data on amount of water necessary for dry season rice pultivation.

3. To confirm the amount and distribution of water was adequate or not through
field observation.

4. To collect data of water requirement in depth in farmer fields and a
controlled field,

5. To collect data on progress and period of respective farming work in rice

cultivation,

.



EXPERIMENTAL SITE

Gréater_Haé'Klong Irrigation Project

The Greater Mae Klong Irfigation Proiect is one of the 1argér'irrigated
agficulture development projects in Thailand, covering an area of approximately
480,000 ha {3 million ra@). It is located in the most western part of the .
Central Plain of Thailand, Fig._T'éhogg.the mép of project area. Rice and
sugarcane are dominant créps, and land'development work is under implementation

in the area.

Pilot Project No. T

Pilot project No.1 of the'said Mae Klong project is located in Tha Muang
district, Kanchanabqri p?ovince {(Fig, 2). It covers 374,2 ha (2,339 rai)
and irrigation water is‘supplied throuéh 4 intakes of a secondary irrig;tion
canal (1L-1R}., BAgriculture demonstration center is iocated in the pilot project.

The pilot project area received an intensive method of land consolidation
during 1979 to 1981. 1In the design of intensive method of land consolidation
(JICA, 1977}, the standard size of terminal irrigation unit is 19.2 ha
{Appendix 1). It consisté of 12 paddy fields of 0.8 ha {5 rai) in right and
lgft side of the terminal irrigation céﬁal_(farm ditch), respectively. Each
paddy field (0.8 ha) is 50 m in width and 160 m in lgngth, then every paddy
field faces irrigation ditch (has inlet) and drainage ditch (has outlet).

Because of its limited budget, however,; leveling work-waé not completely
done and number of inlets installed to each farm ditch was less than that in
design. As the result, lot of additional levees were constructed in the
irrigation unit after land conmsolidation. It increased number of paddy fields
in the irrigation unit, and reduced the average size of paddy fieid. Then
field to field irrigation became a common practice even in the area received

intensive method of land consclidation.
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Fig. 1 Location map of Mae Klong Irrigation Project.
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The pilot project No, 1 and its surrounding area has rather high elesvation
tabout 20 m above mean sea level) in the Mae Klong project, and the slope of
tha area is qﬁita 1955 in general (abéut 1/5,000). Irrigation water to’the
area is supplied by 1L;1R canal. Singe elevation of ﬁhe area is higher than
that of surface water level of main canal (1R), irrigation water ffom 1R to
1L-1R canal can not be supplied by gravity. Water of 1L-1R was pumpad up at
the:parmanent pumping sﬁatioh at th§ head (about 6 km from the experimental
area) and 2 temporary pumping stations along the pilot project (1 about 0.3 km
upper stream and 1 about 1 km down streém of the.experimental area) at the time
of experiment. Two permanent pumping stations, one existing at the head and the
other near the agricultural demonstration éenter would be oparating from the
foliowing year of the experiment.

A;though main and secondary canals are fully received concrete lining,
part of feeder canals (tertiary) and all of farm ditches ( terminal canals)
are earth made. Because of guite lessrland slope and some long tertiary
canals, it make difficult to distributg water to the downside farm ditches
and to the paddy fields at the end of farm ditch.

Experimental Area

The experimental area was a part of pilot project No. 1. Two terminal
irrigation units, supplied waterrby TL 1-2,1 and TL 1-2,3 farm ditches, were
used for the experiment. One irrigation unit, supplied water by TL 1-2,1,
was called intensive area {intensively water controlled area), and .the other
unit was called semi-intensive area (semi-intensively water controlled area).
Fig. 3 shows the location of experimental area in pilot project No. 1. It
was just along the 1L-1R canal,.and irrigation water was supplied through the
intake No. 26.

Like as other areas of the pilot project, the initial paddy field (0.8 ha)
wag divided inté amall fields by adﬂitional levees in the experimental area.

Prior to starting the experiment, apot height survey was conducted in the area.
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The rasult {Appendices 2 and 3) indicated that there were poorly irrigable
fields in the area. The poorly irrigable field means that the field is higher
in slevation than the field of water comes, then it hardly become flooded
conditions and easily become drained conditions.

Before starting the experiment, number of inlets was 5 and 8, then number
of paddy fields were 80 and 84 for' intensive and semi-intensive area,
respectively, It meaned that about 16 paddy fields in the intensive area and
about 10 or 117paddy fields in the semi-intensive area were supplied water by
1 inlet.

Some improvement on water distribntion was done before and during early
pericd of the experimenﬁ. Additional inletﬁ,wére installed both in the intensive‘
and semi-intensive areas. An outlet was installed to every field facing drainage
ditch ih_the_iptensive'area; Leveling work was done for the extremely unlevel
fields iﬁ the.intensive érea, and some levees were removed during the lévelinq
work. waaver, it could not eliminate the problem of poorly irrigable
paddy field.

Details of the experimental area at the time of finishing puddling work
are presented in Table 1 and Fig. 4. Parts of the area were converted into
pond and housing sites, then the total paddy field area was less than the
atandard size of 13.2 ha either in the intensive or semi—intensive:area.

Paddy field area ﬁas 181,107 mzand 182,626 m2, number of inlets was 13 and 14,
avefage'éize-of paddy fieia was 2,447 m2 and 2,188 m2 for inténsiﬁe and
sami-intensive area,'respegtively, Number of tillers were more in the intensive

arvea (19 farmexrs) than in the semi-intensive area (14 farmers).
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Table 1 Situations of experimental area.

Intensive area

Semi-intensive area

Area of paddy field

Name of farm ditch

Number of land owners
Number of tillers

Number of.paddy fields
Average size of paddy field
Number of irrigation blocks

Number of inlets

Number of ocutlets

181,107 m2

TL 1-2,1

7

19

74
2,447 m

13
21

181,626 m2
L 1-2,3
8
14
83

2,1B8 m

14 .

L




182,626 m2

56,393
48,836
40,873
36,524

Fig. 4 Area of svery paddy field and location of poorly iyrigable fields,
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Semi-intensive area

181,107 m2

Intensive area

Black 1

30,942
34,412
28,825
30,118
29,164
27,646

Block 1

Block 2

Block 2

Block 3
Block 4

Block 3
Block 4
Block &

Block 6

-10=



EXPERIMENTAL METHODS

Prior to conducting the experiment, all farmers in the area wore requested
to attend the meeting, then they were oriented irrigation schedules. The
initial irrigation schedule for intensive area is in Appendix 4 and that for
semi-intensive area is in Appendix 5. Because of its unfamiliar irrigation
achadule, fartilizer.subsidy was proposed as a response to the cooperation.
of farmers in the intensive area, Compound fertilizer (15-15-15) at the rate
of 30 kg per rai for basal and ammonium sulfate (21-0-0) at the rate of 20 kg
per rai for top dressing were distributed at adaquate times on the céndition
of returning rice at the rate of 30 kg per rai after harvesting.

Measurement of Amount of Water Supplied

A Parshall flume (locally made, 6 inch in width) and an automatic water
level recorder (KWH-10, Ykeda Keiki & Co. L.td.} were installed at the head
of each farm ditch (TL 1-2,1 and TL 1-2,3) prior to conducting the experiment.,
A rTuler was aet at the Ha point of the Parshall flume, Then water level
of the Ha point of Parshall flume was recdorded by the automatic water level
recorder after adjusting its recording point to the Ha point of Parshall flume.
Quantity of water supplied was obtained from the table of Parshall flime
discharge (L/sec) and converted into other forms (i.e. m3. mm). An example
of culculation of the guantity of water from the water level of Ha peint is
presented in Appendix 6 and 7. Measurement of the amount of water supplied
was done from March 3 (starting date of irrigation water supply) and continued
until July 8, 1984 (last date of irrigation water supply). Water discharge at
the head of farm ditch was influenced by water level of 1L-1R canal, especially
at night time. Then it was difficult to maintain water discharge at steady

amount:,

-11-



Distribution of Irrigation Water in Irrigation Units

1. Intensive area: Intensively water controlled area.

one irrigation unit of 181,107 m2 wag divided into 6 rotational blocks
based on the existed levees in the area. It wag 30,184.5 m2 in average, and
ranged from 27,646 m2 for block 6 to 34,41? mz for block 2 {Fig. 4)}. In the
intensive area, preparation water for ploughing work was supplied block by
block followed by preparation water for puddling. In the scheéula of irrigation
‘water supply (Appendix 4), about 220 mm of water for ploughing and about 175 mm
of water for puddling were expected, and there were 3 days for adjustient
between the periods of ploughing and puddling water supply. Preparation water
supply for ploughing and puddling was expected to finish in 37 days in the
schedulg. However, the schedule was adjusted according with the field water
conditions.

After seedling establishment in the intensive area, a rotational irrigation
was introduced. The schedule of rotatiomal irrigation was 1 irrigation day
for each block starting Monday(GiOO;a.mJ'for block 1. Sunday was reserved
as a spare day in the schedule, then any field, where there was not enough
water, could take water on Sunday. Because of unstable water supply to the
farm ditch and different conditions oﬁ paddy field in water balance, the
rotétional.irrigation did not strongly compel the farmers to follow. However,
it ensured that the farmers, eapeciélly those who had paddy fields at the end
of the farm ditch, could take.water on the assigned day if their paddy fields
were lack of water.

2. Semi-intensive area: Semi-intensively water contrelled area.

The other irrigation unit of 182,626 m2 was divided into 4 blocks. It
was 45,656.5 m2 ip average and ranged from 36,524 m2 for block 4 to 56,393 m2
for block 1 {Fig. 4). In the semi-intensive area, there was no difference
in water distribution between during land preparation (ploughing and puddiing)

and after sowing seeds. In the schedule of irrigation water supply (Appendix 5,
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there was no spare day. Period of water distribution in the schedule depended
on the area of the block.

Same ag the intensive area, the schedule of rotational irrigation did not
Btrongly compel the farmers. However, farmers of any paddy fields were ensured
that they could take water on the assigned time whenever necessary,

Measuremsnt of Amount of Water Drained -

Distribution of irrigation and drainage ditches in the pilot project No. 1
made difficult to obtain the amount of water drained from the experiﬁantal
area. Since 1 drainage ditch was constructed between the 2 farm ditches,
amount of water drained was influenced by the amount. of water supplied to the
2 farm ditches and field conditions and management practices in the terminal
irrigation units. :

In the experiment, amount of water drained was obtained from D 2.4 drainage
ditch which was constructed between the farm ditches for intensive and semi-
intensive areas. A cut-throat flume (locally made, 4 inch in width) was
installed at the end of the drainage ditch just after starting the experiment.
Reading of water level was done at 6:00, 11:00, 14:30 and 18:00 hours. Amount
of drainage water during night time (from 18:00 to 6:00) was estim;ted as 70
pércent of that of day time.

Variety Used

A reéommended variety of RD-23 was planted all the fields in the experimental
area. It is not photo sensitive, and the growth duration is 120 days in
recommendation.

Progress of Farming Work

Expansion of flocded area and progress of farming work such as ploughing,.
puddling, sowing {(or transplanting) and’ harvesting were gbserved daily.
DPate of the field flooded was the date of a paddy field first flooded and it
was ready to be ploughed. Date of ploughing, puddling or sowing was the

date of a paddy field finished the respective work. 1In case of date of



harvesting, the date of more than 50 percent of a paddy field harvested was
taken. In direct sowing rice cultivation, due to un-uniform germination,
the maturing time of rice plants sometimes rangs widely even within a paddy
field. |

Water depth at Ploughing and after Puddling

Water depth at ploughing was measured by ruler at 6 polnts in each of
gelscted paddy fields immediately after .starting ploughing work., Water
depth after puddling was measured by ruler with base at 6 points in each of
selected paddy fields 2 dayé after the puddling work finished.

Fractuation of Water Depth in Paddy Field after Seedling Establishment

To obtain the approximate daily water requirement in depth in farmer
Vfielde, fractuation of wataf depth in paddy field after seedling establishment
was obtained by ruler set on a stake. Thirteen (13) and 16 stakes were
installed at different paddy fields in the intensive and semi-intensive area,
respectively. Reading of rulers was done every late afterncon (starting
5:40 p.m.). Measuring points of water depth are in Appendix 8.

Water Conditions of Paddy Field after Seedling Eatablishment

Water conditions of every paddy field was observed once a week and
recorded as flooded, saturated 6: dried. in the recording, the saturated
field meaned that more than 20 percent of the paddy field did not have
surface water but the most surface soil was visuallj water saturated. The
dried field heaned that more than 20 percent of the surface soil was visually
not water saturated.

pate of Flowering

. Flowering date of each field was chserved at the time of observation
of field water conditjions. 1If meaned that the flowering date was only yxoughly
obtained once a week., In the experiment, flowering date meaned that more

than 50 percent of the rice plants in a field flowered at the time of observation.
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-Yield Survey

Yield-survey wae conducted in selected fields when the farmers started
‘hatrvesting. A sample area of 4 m2 in cirecle was harvested at each peint,
then the yiald at t4 percent mdisture content was estimated,

Water Management in Common Area during Land Preparvation Period

As an example of water management_in common irrigationunits during land
preparation period, progress of land preparation work was observed in the
teriminal irrigation unit supplied water by farm ditch of 7L 2-1,2 fFig. 3).
No information or guidance on water distribution wag given to the farmers in
the area. The irrigation unit was divided into 81 paddy fields and sﬁall
portiona were used as fiéld house site. Paddy field area was about 19.1 ha
(119 rai) and averége size of paddy fielﬂ was 2,358 mz; There were 11 inlets
existed in the irfigaﬁion unit, then every inlet suppliéd water to about 7.4
paddy fields in averagé.

Data_collected in the area were flooding date, ploughing date, puddling
date, sdﬁihg date, water depth at pleughing, and water depth at 2 days after
puddling.  Procedure of obtaining respective data was same as that of the
experimental area.

Water Requirement in Dépth'uhder Controlled Conditions

Because of field to field irrigation practice in farmer fields, it was
difficult to obtain data on water regquirement in depth., To cope with this
problem, daily water requirement in depth with or without lateral seepage
was obtained, using a paddy field receded depth tester (Todai N-type DIK-

4300, Daiki Rika Kogyo Co.Ltd.), in a field of the agricultural demonstration
center. The demonstration center was about 1.5 km far from the experimental
area., The paddy field was 0.8 ha (% rai) in sizZe and isolated from other
fields by road. It had an inlet and outlet. The farm ditch {terminal
irrigation canal) was constructed with concrete.

Rice seedlings of RD-23 variety were transplanted on March 20, flowered
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{50 %) on June 5, and harvested on July 3, 1984. - The equipment was-installad

on May 22, then observation was donhe at 9:00 a:m. every -day untill June i1,

1984,

To observe different trends of daily water requirement in dépth in sgunny
and rainy days, a Water'réquireﬁenﬁrrecdrder (RR-20, Ikeda Keiki & Co., Ltd.)
was algo installed in the same paddy field. The equipment can automatically

rocord the water level for 1 week.

Amount of Watéf.Dfainad frbm-wide.Irrigétibn Areé'

Amoupt of water drained fréﬁ a widé irrigation areé.was r&ughly estimated.
The area consisted of pélOt projeét.ﬁo.:i.(374.2 hai, iés uppef‘éfeé (395.9 ha)
supplied water by 1Lm1k caﬁél and its adjacent area.(652.8 ha) éuppiie@ wéter
by 2R canal was used for this purpose. Out of 1,422.9_ha; 944 ha was planted
rice (364 ha of pilot projéct Ne. 1, 318 hé of tﬁe ﬁpﬁer area ahd;262 ha of the
adjacent area) in 1984 dry_éeason. Details of the aréa in Appendix 9.

-‘Water disqharge.in é main drainage canal (D-1R) was measured by a current
meter (Hiroi eletric type current meter, Sanei Surveying quipment Co. Ltd.)
at least 2 times in every decade days from March 2 to June 29. Section of the
drainage canal at the point of measuring water discharge and procedure of

obtaining water discharge are in Appendix 10.
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RESULTS

Limited metadfologiéal inforﬁation dﬁring fhe e#parimental.period are
presented in Table 2, The observation site (in the égricultﬁral demonstration
center) was_ébout i;S_km far'froh.the expefimenta; area. The,hiqheét'
temperature was 38.5 °¢ and the.loWest waé 18.0 °C,=the mean maximum temperatura
of decade days was 37;2 ?C'And the mean minimum was 20.2 %. tThe mean
temperafure of the‘deéade days rahged from 25.4 °¢ to 30.8 °c. These dat#_
indicats tﬁat the temperature range was not harmful for rice production. -

Total amount of rainfall in the period from March to July was 263 mm, which
was less than prévious years (1983: 285.5 mm, 1982: 461 mm). Long term
climatological data at the Kanchaﬁaburi.meteorological station, which is about

12 km far form the experimental area, are in Appendix 11.

Amount aﬁd Period of Wﬁter éugplied for Ploughing

Irrigation water supply to the experimeﬂtal area was sgarted on March 3,
1984, Due to the improvement work of the irrigation system in pilot project
No. 1, the starting date of wéter supply was about 1 month later than common
years. Daily amount of water supplied to the intensive and semi-intensive
area ie in Appehdix 12.

Table 3 shows the amount and pericd of water supplied:for ploﬁghing.
For the intensive érea, irrigation period for ploughing.was 382.5 hours (about
t6 days). It took more for block 1. Because of the probliems of pumps,
guantity of water flow was less during the early periocd of experiment
(Appendix 12). ‘The averagé‘water discharge at the head of farm ditch was
23.0 liter per second, and it ranged from-14;2 liter per second for block: 1
to 28.7 litef per second for block 5. Total quantity of water supplied was
31,626 m3. then water supplied in depth was 174.6 mm in average which ranged

from 140 mm for block 6 to 191 mm for block 5.
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Table 2 Meteorological data during the experimental perioda.

Temperature 'c
Period MEan ‘Mean ‘Mean Ext. Ext. Ra%gﬁ?ll
Max. Min.- Max. Min.
Maxrch
1st decade 26.8 33.5 20.2 36.0 18,0 0
2nd decade 29.5 36.2 22.8 38.0 19.5 0
3rd decade 28.5 33.5 23.4 36.0 | 22.0 8.0
April |
1st decade 30.8 37.2 24.4 38.5 21.5 4.0
2nd decade 30.8 36.9 24,8 38.0 23.0 8.5
Ird decade 28.8 33.3 24,2 37.5 23.0 11.5
May | |
18t decade 28.9 34,1 23.8 36.0 22.0 0
2nd decade 28.2 33.7 22.7 35.0 20.0 440
3rd decade 28.8 33.6 24.3 36.0 23.0 0
June
1st decade 28.4 33.0 23.9 34.5 23.0 22.0
2nd decade 28.3 32.6 24.1 34.0 23.5 7.5
3rd decade 25.4 28.7 22.0 32.0 21.0 18.5
July )
15t decade 28.1 32.8 23.4 34.0 22.0 65.5
2nd decade 28.0 32.0 24,0 '34.5 23.5 71.5
3rd decade 28.7 32,7 24,6 34.5 23.0 2.0
Total 263

a
Observation at the agricultural demonstration center.
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Table 3 Amount and period of water suﬁplied for ploughing,

Intensivé area
Block Area Irriga~ Amount of water supplied Semi-intensive area
(mz) tioﬁ hours|In L/sec| In m3 In mm (182,626 mz)
1 30,942 102.5 14.2 5,257 170 Irrigation hours: 382.5
2 34,412 69,0 26.1 6,484 188 Amount of water eupplied:
3 28,825 50,0 27.5 4,951 172 24.0 'L/sec;
4 30,118 | 64.0 23.7 | 5,455 181 | 33,012 o’
5 29,164 54.0 28.7 5,583 191 180.8 mm
6 27,646 43.0 25.2 3,896 140
Total 181,107 3B2.5 - 31,626 -
Average | 30,184.5] 63.75 23.0 5,270.8 174.6

Note: Data of the semi-intensive area are based on the amount of

water supplied during the irrigation hours of intensive area.

Table 4 Differsnce betwean the dates of field floqded and ploughed.

Number of paddy fields

Days Intensive area Semi-intensive area
0 21 27
1 27 14
2 20 6
3 7 5
4 2 3
5 2 2
6 a 7
7 ] 7
8 g 5
9 0 2
10 g z
13 0 3
18 0 1
Total 79 84
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Bocausa of its irrvigation scheduls, it was not actually obtained
from the semi-intensive area, However, it wae estimated from the quantity
of water supplied during the period of ploughing water supply to the intensive
area. The average water discharge was 24.0 liter per second, total quantity
of water supplied was 33,012 m3, and water supplied in depth ﬁas 180.8 mm.
These values were slightly higher than those of intensive area.

Flooded date of every field in fhe experimental areé is ih_Fig. 5.

Water @istribution in the intensive ares aimost followed the order of irrigation
gchedule. Paddy fields in bloeck 1 wére first became flooded, then the floodéd
area expanded block by block. Earlier flooding of a field in block 4 was

due to seepage from block 2. A small field in block 1 was initially not
included in the experimental.area, pecause it was higher in elevation and
used as upland field. However, after starting the experiment, due to the
request of.the farmer, it was addedl to the experimental area with making 2
fields into 1 (removed 1 levee). B3as the result, preparation water for the
portion was only taken in puddling water. In the semi-intenaive area, all the
fielﬁs in block 3 first bécame flooded followed by those in blOCk.2, the date
of last paddy flooded was March 19 (16 days after starting irrigation) and
March 26 (23 days after starting irrigation) for intensive and ssmi-intensive
area, regpectively.

Fig. 6 shows the progress of flooded area in accumulation. The rate of
flooded area accumulation was higher in the intensive area. In the semi-intensive
area, some of water supplied in the later part of the period was used for
puddling. Average rate of flooded area exﬁansion was about 1.1 ha (6.9 rai)
per day in intensive, and about 0.8 ha (5.0 rai} per day in semi-intensive
aresa.

Progress of Ploughing Work

Ploughing date of each field in the experimental area is shown in Fig, 7.

In the intensive area, ploughing work was started in block 1 and progressed

2



Fig. 5 Date of paddy field became flooded.
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Fig. 6 Progreas of flooded area in accumulation (%).
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Fig. 7 Date of ploughing paddy field.
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almost following the order of flooded dates. The ploughing period was from
March 6 to 19 in the intensive area (14 days, excluding an expectional portion
in block 1). It was from March 9 to 29 in the semi-intensive area (21 days).
Table 4 shows differences in day between the field first flooded and
ploughed. It ranged from 0 to 5 days in the intensive, and from 0 to 18
days in the semi-intensive area. In the intensive area, there were 2 fields
which took 5 days to finish ploughing after the fields became flooded.
It was due to lower elevation of the fields comparing with the surroun&iné
fields. According to the farmers of the fields, they did not want to plbﬁgh
with too much water. One of the data of standing water depth at ploughing
(Fig. 9) indicates that water depth was still high when the fields were plouéhed
5 days after being flooded. In the semi-intensive area, although more than
one half of the fields were ploughed within 3 days after being flooded, but it
took more than 10 days in some fields.
Daily progress of ploughing work in accumulation is presented in.Fig. 8,
The rate of plougbed area expansion was higher in the intensive area. In the
semi-intensive area, most 6f ploughiﬁg period was overlapping with puddling
period, then it took more time to finish ploughing work. Average rate of
ploughed area expansion was about 1.2 ha (7.5 rai) and 0.9 ha (5.6.rai) per day

for intensive and semi-intensive area, respectively.

Water Depth at Ploughing

Water depth at ploughing was taken in 35 paddy fields respectively
from the intensive and semi;intensive area. Fig. 9 shows the result. Tt
was 55.5 mm in average {(ranged from 14 mm to 112 mm) for the intensive aréa,
and 66.1 mm (24 mm to 136 mm) for the semi-intensive area.

Water depth at ploughing ranged widely. It was partly due to the slope
of the area. As mentioned earlier, there were some poorly irrigable fields in

the area, then to supply enough water for ploughing of the poorly irrigable
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fields, more than necegsary water had to be supplied to some other fields.

amount of Water Supplied for Puddling

In the intensive area, after finishing the distribution of ploughing
water to bl&ck 6, water sﬁﬁply for puddling;work was started on March 19.
Puddling water was rapidly distributed in the area following the order of
irrigation schedule and finished on March 26.

Table 5 shows the amounf and period of water supplied for puddling.

For the intensive area, it took 167 hours (about 7 days} to finish the dig-
tribution of puddling water. The period was legs than one half of that of
ploughing water. Average water discharge-for puddling was 28.8 liter per
second, which was about 6 liter per second higher than that for ploughing.
Total quantity of water supplied for puddling was 1?,327.m3, It was 95.7 mm-
in average and ranged from 41 mm for block 2 to 145 mm for block 1.

all the fielés in semi-intensive area received water by March 26,
Puddling water for semi;intensive area wés estimated from the quaﬁtity of water
supplied during tﬁe period of puddling-water supply to the intensive area.

The average water:discharge was 30.6 liter per second, total quantity of water
supplied Wés 18,420 m3, and water supplied in depth was 100.9 mm in average.
These valued were slightly higher than those of intensive area.

Progress of Puddling Work

Puddling work was started on March 14 in the semi;intensive area and on
March 20 in the intensive area, then it was finished on March 30 in the both
areas. It téok 11.days for intensive and 17 days for semi-intensive area.
Fig. 10 shows the:puddling'date of every field in the experimental area. In
the intensivé area, some fields in block 6 were puddled using ploughing water,
and most fields in 5lock 3 and § took time to be puddled after pﬁddling watér
was supplied. There were some poorly drainable fields which prevented early

pu@dling. Furthermore, it was probably affected by availability of power
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Table 5 BAmount and period of water supplied for puddling,

Intensive area _
Block. . Area Irriga- | Amount of water éupplied Semi-intensive area
{mz) tion hoursiIti L/sec | In w In mm (182,626_m2)
1 30,942 53 23.5 4,478 | 145 Irrigation hours:
2 34,412 21 18,6 1,404 41 167.0
3 28,825 28 32,7 3,300 119 Amount of water .
4 36,118 17 37.9 | 2,319 77 supplied:
5 29,164 31 33.4 3,732 128 30.6 L/secs
6 27,646 17 34.2 2,094 76 18,420 mo;
Potal 181,107 167 - 17,327 - 160.9 mm
Average| 30,184.5  27.8 28.8 2,887.8 95.7

Note: Data of the semi-intensive area are based on the amount of

water supplied dusring the irrigation hours of intensive area.

Rainfall of 8 mm (in 2 days) was not included in the calculation.

Table 6 Difference betwsen the dates of puddling water supply and puddling

in the intensive area.

ﬁays Number of paddy fielda.
-3 3
0 22
1 16
2 10
3 3
4 8
5 i2
Total 74
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Fig. 10 Date of puddling field.
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tillers for puddling in case of those who requested the machine on the contract
basas, As the result, progreds of puddling work did not follow the order of
irrigation &che&ule.

Tab;e 6 shows the differences in day bétween the field received puddling
water and puddled in the intensive area. Although 48 out of 74 fields were
puddled within 2 days, there were 12 fields puddled on the 5th day.

Daily progreés of pouddling work was as Fig. 11. ‘The rate of puddled area

expansion was about 1.6 ha (10 rai) per day in the intensive area, and about
1.2 ha {6.9 rai) per day in the semi--intensive area.

Water Depth at 2 Days after Puddling

Water depth at 2 days after puddling was taken only from the limited
rumber of fields {13 from inténsive and 7 from semi-intensive area). Fig. 12
shows the result. The average water depth was 83.2 mm (43 mm to 140 mm) for
intensive area, and 86.6 mm (57 mm to 113 mm) for semi-intensive area. Data
taken from the several fields in block 2 of intensive area were more than the
amount of puddling water supplied. It was due to water leakage through cfab
holes in the farm ditch when puddling water was supplied to the block 1. 1In
addition, some fields in the block 2 were lower in elevation (Appendix 2), and
water seepage from block 4 was also observed.

Progress of Direct Sowing

All farmers in the experimental area wanted to do direct sowing when they
were interviewed before starting the expergment. However, two fields in the
intensive area were transplanted, because it was very difficult to drain out
water from the fields (according to the farmer).

Fig. 13 shows sowing (or transplanting) date of every field in the area.
It was started on March 19 and ended on March 30 in the semi-intensive area
(12 days),and started on March 25 and ended on April 2 in the intensive area

(9 days).
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Fig. 11 Progress of puddling work in accumulation {%).
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Intensive area

Semi-intensive area

Fig. 12 Water depth at 2'days after puddling {(mm),
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Fig. 13 Date of direct sowing or transplanting .
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Table 7 shows the difference in day between puddling and sowing (or
trangplanting). Although number of fields seeded was most on 3rd day either
intenasive or semi-intensive apea, it ranged from 0 to 8 days in intensive
and 0 to 13 days in semi~intensive area,

Draining water from paddy field before and after sowing‘seeds is quite
important in direct sowing rice cultivation. BExcess water of some paddy
fields in the intensive area was drained out by pumps. Some farmers applied
herbicide before sowing seeds. These circumstances affected the sowing time.

Fig. 14 shows the expansion ¢f seeded area in accumulation. The rate
of seeded area expansion was about 2.0 ha (12.5 rai) per day for intensive
and about 1.5 ha (9.4 rai) per day for semi-intensive area.

Amount of Water Supplied after Preparation Water

After puddling water, irrigation water was supplied for 104.625 days
andlstopped-on July 8, 1984. Table 8 shows the amount of water distributed
and rainfall in the period.

Based on the progress of sowing {and transplanting) in the intensive
area, the period from March 26 to April 5 was called adjusting period for
sowing. As mentioned earlier, draining water after puddling is important in
direct sowing rice cultivation. Amount of water supplied during the pericd
wag 2,40 mm per day and 4.86 mm per day foé intensive and semi-intensive area,
respectively. The period from April 6 to 15 was cailed pre-rotational period.
Due to the differences in field water conditions of different fields, water
distribution for intensive area was depending on the field conditions in the
period,

Starting 2 weeks aftér the last paddy field was transplanted, weekly
rotational irrigation was introduced to the intensive area, then it
continued 12 weeks. Due to the fractuatibn of water supply to 1L-1R canal,
amount of water distributed was not constant either for the intensive or

semi-intensive area (Appendix 12). It ranged from 3.37 mm per day to 15.86 mm
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Table 7 Number of paddy fields seeded at different days after
finishing puddling work.

Days Intensive area | Semi-intensive area
0 v - 5
1 2 | 13
2 2 o 18
3 19 . 24
4 8 2
5 6 3
6 15 (1) 10
) 8 0
8 1 3

12 ] 3
13 0 2
Total | 2 (2) 83

Note : ( ) is paddy field transplanted.

Table 9 Amount of water drained at different periods.

Period Amount of water drained
Date Days In m3 In m3/day In L/sec
| Mar.12-22 11 3,722 338 3.92
Apr. 3-22 20 7,575 | 379 4.38
Apr.23-26 4 840 280 3.24
May. 9 1 1,120 | 1,129 13.07
May.21-25 s _ 7,905 1,581 18.30
Jun.25-Jul.1 7 ' 2,829 404 4.68
Jul.2-6 5 195 39 0.45
Total 53 | 24,198 457 5.28
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per day for intensive area, and 4.21 mm per day to 12.20 mm per day for

seml~intensive area.

w

After puddling water supply, a total amount of 146,190 n? and 169,185 m
of irrigation water was supplied to intensive and semi-intensive area,
respectively. It was 16.2 liter per second of average water discharge, 800.5.mm
in total depth or 7.65 mm per day in averége daily water supﬁly to ﬁhe
intensive area, then it was 18.7 liter per second, 926.4 mm in total depth,
or 8.85 mm per day for semi-intensive area.

Rainfall was 144.5 mm in the period from March.26 to July 8. Including
the rainfall to the amount of irrigation water supplied;it becomes 945.0 mm
in total depth (9.03 mm/day) and 1,070.9 mm (10.24 mm/day) for intensive and

semi-inténgive area, respectively.

Amount of Water Drained to Drainage Ditch

Due to the collapse of cut~thr§at flume, influence of back water from
the succeeding drainage canal and time conflict with other work, data on the
amount of water drained to the drainage ditch (D 2~4 ) were obtained from the
limitted number of observation days (53 days). Table 9 shows the result.
It was 5.28 liter per second or 465 m3 per day in average of limited observation,
and ranged from 10 m3 per day to 2,050 m3 per day (Appendix13).

Water Management in Common Area during Land Preparation Period

In the irrigation unit of not receiving any guidances on water distribution,
the last paddy field became flooded on March 30 (Fig, 15). It was 27th day
since igrigation water supply was started. The period of irrigation water
supply for flooding field {(for ploughing) was 8 days and 4 days longer than
tha% obtained in the intensive and semi-intensive area, respectively. Although
there were some exceptions, the flooded area expanded from the head to the
end of the farm ditch. There also observed water leakage from the farm ditch

to paddy fields. It was due to additional inlets made by farmers and crab

holes.
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Fig. 15 Date of paddy field became flooded in common area.,
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In the irrigation unit, all fields were direct seeded. Ploughing work
started March 8 and finished April 2 (26 days, Fig. 16}, puddling work started
March 9 and finished april 2 (25 days, Fig. 17), then sowing work started
March 13 and finished April 3 (22 days, Fig. 18). The last day of puddling
waa 3 days iater than that obtained in the experimental area.

Table 10 shows the differences in day betweén dates of flooded and ploughed.
It took 0 to 13 days to-ba ploughed after the field became flooded. It was
similar to the result of éemi—intepéive area. Téble 11 shows the differences
in day between dates of puddling and sowing. It took 1 to 7 days from puddling
to sowing, which was similar to the result of intensive area.

Water depth at ploughing and 2 days after puddling in different fields
is in Fig. 19 and Fig. 20, reépectively. Water depth at ploughing was obtained
from 45 fields. It was 72.7 mm in average and ranged from 23 mm to 129 mm.
Water depth at 2 days after puddling was taken in 23 fields. It was 104.0 mm
in average and ranged from 35 mm to 195 mm. These values were higher than
those obtained in the experimental area.

Althoﬁgh amcunt of water supplied for land preparation in the irrigation
unit was not measured, water depths at ploughing and 2 days after puddling
indicated that it was more than that supplied to each of the irrigation units
in the expérimental area. frolonged land preparation period in the irrigation
unit wag probably due to the bractice that farmers got more than necessary
water for land préparation, then they drained out excess water.

.

Field Water Conditions after Seedling Establishment

Through visual observation, water condition of each field after seedling
establishment was obtained every week during the period from April 20 to‘July
7, 1984. Table 12 shows field water condition at different time in growth
duration. Out of 12 chservation dates, 7 and 8 dates were at least water
saturated conditions in the intensive and semi-intensive area, respectively.

The field water condition was sometimes influenced by rainfall. At most about
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Fig. 17 Date of puddling paddy field in common area.
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Table 10 Number of paddy fields ploughed at different days

after flooded in common area,

Days Number of fields
0. 8
1 7
2 12
3 . 10
4. 5
5 3
6 3
7 4
8 2
9 3

10 5
11 9
12 8
13 2
Total 81

Table 11 Number of paddy fields seeded at different days

after puddléd in common area.

Days . Number of fields
1 15
2 20
3 18
o
4 9
5 1
6 10
7 8
Total 81
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Fig, 19 Water depth at ploughing in common area.

Fig. 20 Water depth at 2 days after puddling in common area.
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5 percent of the experimental aﬁea was dried conditien on June 15, Although
there were some differences between the intensive and semi-intansive area,
the field water condition showed a similar trend. Field:water conditions of
each obsgervation date are in Appendix 14.

Although there were few fields which easily faced water shortage, most
fields were at least water saturated conditions. The data support that the
amount of water supplied was ¢n0ugh) and its distribution was satisfactory
either in the intensive or semi-intensive area. The paddy fields which easily
subjected to dry conditions were poorly irrigable fields. Elevation of those
fields were higher than adjacent fields, then water hardly came in and easily-
went out friom the fields. In addition to water conditions, the boorly
irrigable fields faced more weed problems than others.,

Fractuation of Water Depth in Farmer Fields after Seedling Establishment

Water depth at different fields was Qbserved daily from April 19 to July 8.
Due to rain or time conflict with other work, it was not observed sometimes
in the period. Approximate water requirement in depth in farmer fields was
obtained from the accumulated increment of water depth divided by number of
observation days. Table 13 shows the result. It was 9.26 mm per day in average
and ranged from 5.31 mm to 15.02 mm for the intemsive area. It was 11.31 mm
per day in average and ranged from 6.00 mm to 19.33 mm for the semi-intensive
area. Records of daily water depth at different points are in Appendix 15.

| The data oniy indicate water depth in the field at the cbservation tine.

Water flew from field to field in the experimental area where 1 inlet supplied
water for about 6 paddy fields in average. The approximate water requirement
in depth of the intensive area was 0.23 mm higher than that of the amount of
water supplied in mm per day (irrigation water and rainfall). It was 1.07 mm
higher in the semi-intensive area.

Some of the measuring points were rather high portion in the field.

Then the percent of not flooded days or - the maximum continously not flooded
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daye of the points were not same as the trend of field water conditions {Table 12).

Flowering Period

Flowering period was from June 10 to July 7 and June 10.to July 14 in
the intensive and semi-intensive area, respectively. However, it was from
June 15 to July'7 for direct seeded pa&dy fields in fhe intensive area.
Percent of flowered area in accumulation is presented in Fig. 21. It shows
that paddy fields of about 85 percent in the ihtensive and 65 percent in the
semi~intensive area flowered by June 23. Flowering date of each fiéld in the
area is in Appendix 16.

Progress of Harvesting Work

Harvesting work was first started in a transplanted field in the intensive
area. Fig. 22 shows the harvesting date of each field in the experimental
area. Two transplanted fields in the intensive area were harvested on July 9
and July 18. In paddy fields of direct sowing, the pericd of harvesting was
for 12 daysl(from July 20 to July 31) in the intensive area, and it was for
19 days (from July 14 to August 1) in the semi-intensive area.

Paily progress of harvesting work was as Fig. 23. The rate of harvested
area expansion was about 0.78 ha (4,9 rai) per day and about 1.0 ha (6.3 rai)
pexr da& for intensive and semi-intensive area, respectively. However, the
rate was about 1.5 ha (9.4 rai) per day in direct sowing paddy fields in the
in;ensive area.

Growth Duration

Growth duration in.this report means the difference in day between sowing
and harvested dates. Table 14 shows the distribution of growth duration in
direct sowing paddy fields. It indicates £hat 60 percent of the direct sowing
fields in thé intensive area was harvested in the period from 116 days to 120
days after sowing. On the other hand, about 60 percent of the semi-intensive
area wae harvested in the period from 121 days to 128 days after sowing,

Growth duration of each field in the experimental area is in Appendix 17.
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rig. 21 Flowered avea in acoumulation (%),
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Fig. 22 Date of harvesting.
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Table 14 Distribution of

growth duration in direct sowing fields.

Growth duration

Intensive area

Semi~intensive area

11t
116 - 120 days
121 -~ 125 days
126 -. 128 days

115 days

32 %
60

3

2

15 %

45

37
23

Table 15

Rice yield at different spots.'

Sample Number

Yield {kg/ha)

Intengive:area

Semi-intensive area '

el .
== = R« < N = I T

—y
-

12

13

14

15

16
Total
Average yield

Standard deviation

Average yield P/P No,1

{from 130 plots}

5,397
5,255
5,199
5,151
4,862
4,859
4,828
4,151
4,701
4,491
4,009
3,669
3,617
3,491
2,995
2,676
69,951
4,372
849
4,184

5,286
4,776
4,591
4,102
4,090

4,037
3,931
3,844
3,716
3,514

Table 16 Analysis of variance of Table 15%,

Co Degrees Some of Mgan Observed
Bource of variation : :
of freedom ;squares square F
Treatments 1 206,622 206,622 0.37"%
Experinental srror 24 13,431,989 559,666
a w48

ev- = 10.5 %




About 60 percent of the direct sowiﬁg-fields in the intgnsive area was harvested
by 117th day, it was 120th day in case of the semi-intensive area (Appendix18).
‘Several factors might céntribute to the differences of growth duration.

In the intensive:area, fhere was a fiéld-harvested on 126th day. ‘The field
usually faced water shmrtage, and also:adveraely affected by herbicide. Except
this one field, difference in growth duration jin the intensive area was 10

days (from 113 days to f22'days). Somwe fields were harvested late because of
labor shortage; Howeﬁer, a uniform rate of fertilizer application to the
intensive area would be the main reason of rather short difference in growth
durétion.

Yield

Rice yields were estimated from the yield survey of 16 spots (4 m2 each)
in the.intensive area and 10 spots in the semi-intensive area. Table 15 shows
the result. The avefage yield of intensive area was 4,372 kg per rai (700
kg/rai), and ranged from 2,676 kg per ha to 5,397 kg per ha. It was 4,189
kg per ha (670 kg/rai}, and raﬁged from 3,514 kg ber ha to 5,286 kg per ha
in the semifintensive area. Standard deviation was higher for the intensive
area. In the infensive area, there were 5.samples which exceeded 5 tén per
ha, but 2‘samples were less than 3 ton per ha., On the other hand, all of
the samples from thé.semi~intensive area were more than 3.5 ton per ha. The
average yields were not statistically different (TaBle'16).

Furthermore, the yield level of the experimental area was similar to the
average yield of other areas in the pilot prpject No. 1 (4,184 kg/rai). It
means that the amount of water supplied.and its distribution was at least

satisfactory to obtain the average yield in the area.

Water Requirement in Depth in Controlled Conditions
Water requirement in depth under controlled conditions was measured in
an isolated paddy field by road. Table 17 shows the result. At most 10 mm

per day of water in depth was lost by evaporation, transpiration, vertical
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rable 17 . Water reguivement in depth .in controlled field. -

Date [With seepage (wm) Wiﬁhout_seepage (mm){ Temperature (°C) . |Rainfall
Water [ Daily . Water | Daily _ :
depth - | require-| depth '§ require- Max. | Min. | Mean (ram)

ment ment

5.22 | 94 . 35 24 29.5 { -

23 86 8 88 IR 33 24,5 | 28.8 -
24 18 8 80 8 _ 35 25 . | 30.0 -
25 70 8 73 ! 36 26 31.0 -
26 62 8 65 8 33 25 | 20.0 | -
27 - 52 10 55 0 33 23 28,0 -
28 42 10 45 10 32.5 | 23 27.8 -
29 32 10 35 10 32 25 | 28.5 -
30 81 - ~ - 29.5 | 24 26.8 -
31 75 ® 77 - 33 24 28.5 " -

6. 1 69. 6 71 6 32.5 | 24.5 | 28.5 -

2 62 ! 64 1 34 24 29.0 4.0
3 65 =3 66 -2 | 34,5 | 24 29.3 -

4 61 4 63 3 1 o3a 23.5 | 28.8 10.5
5 66 > | es _ ~> 34 | 24 29.0 -

6 60 6 62 6 32 24.5 | 28.3 3.0
7 58 2 60 2 31.5 |'23.5 [ 27.5 2.5
8 56 2 59 ! 32 24 28,0 0.5
9 48 8 51 8 32.5 | 23 27.8 1.5
10 41 7 45 6 32.5 | 24 28,3 -
nofoa | 35 10 '39 25 28.0 -

1. Water reguirement in depth (May 22 - June 11)
1)} Evapotranspiration + percolation + seepage + rainfall (22 mm):
- 6,70 wr/day _ _
2) Evapotranspiration + percolation + rainfall (22 mm): 6.45 mm/day
2. vater requireﬁenf.in depth in sunny days (May 22;29} | '
1) EVépotraﬁspiration + percoiation + seepage: B.86 mm/day
. 2) Evapotranspiration + percolation: 8.43 mm/day
3. Water requirémeﬁt-in:depth in rainy days fJune 6—165
'i) Evap6trahspirétidn.+ percoiation + seepage + rainfall (7.5 mm):
6.63 mi/day

.2).Evapotfa63piration + peroolation + rainfall (7.5 mm): 6.13 mm/day

-~50-




percolatién and lateral éaepagen Because of its minimal water seepage from
the field, there observed only slight differences between total field water
raquiremant (includihg seepage} and aqtual field water requirement (excluding
saepage). Amount of seepage watér wae rather high just after irrigation water
supply (2 mm in a day), but it was quiﬁe less afterward (0-1 mm ip'a day).

Including total rainfall during the observation pericd (May 22 - June 11),
average dai}y water requirement in depth was 6.70 Mﬁ and €.45 mm for water
requirement with seepage ané withouﬁ éeeﬁage; respectively. The daily water
requirement in depth was influéncedrby rainfall. 1In sunny days (May 22-29),
it was 8.86 mm per day as water requirement with sééﬁégé and 8.43 mn per
day as water requirement without seepage. In rainy days'(Jﬁhe”6-10), it
was 6.63 ﬁm pef day as water requirement with seepage and 6.13 rmm per day
as water requirement withouf seepage (including rainfall in the period of
Fe5 mm).

Fig. 24 shows the difference in change of field water levels between
sunny days and rainf days (only light rain). In this 3 sunny days, field
watér requirement was 10.0 mm every day. On the other hand, it was 5.67 mm
per day in average {including rainfall of 6 mm) in 3 rainy days. The data
indicate that rainfall not only increased the field wéter level but alsc
reduced the amount of evapotranspiration water.

Water discharge in a Main Drainage Canal

Water discharge in a maip dréihaqe canal (D-1R) fractuated as Fig. 23,
The average quantity of watér flow during the period from March to June was
536 liter per second, It rapidly increased after gtarting irrigation water
supply, and reached to about 750 litef per second in late March and early
April. It decreased to about 400 liter per second in late April, and farmers
complains water shortage. The quantity of water again increased up to about
900 liter per mecond in late May, then decreased to about 350 liter per second

in late June. Water discharge at the measuring time is in Appendix 19.
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Fig. 24 Fractuations of field water levels in sunny days and rainy* days

(only light rain).
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The quantity of water flow was probably influenced by rainfall in some
extent. The total.rainfall during the period was 124 nm. However, it was
more due to poor management of irrigation water. There observed at least
3 problems in water management., Firstly, farm ditches near the intake took
more water than those far from the intake. Secondary, paddy fields near the
head of farm ditch took more than necessary water and drained out excess
water, Thirdly, there were lats of crab holes along the ditch facing dréinage
canal and water was continiously leaked out,

Amount of water supplied to 1L-1R canal is in Appendix 20. Part of water
supplied to 1L-1R canal was distributed to the‘area (237.3 ha of paddy planted
area and 73.2 ha of sugarcane land) down stream of the pilot project No. 1,
but it was difficult to separate from the total amount of water supplied to
iL-1R canal. Irrigation water supplied to the adjacent area by 2R canal was
not obtained. These situation made difficult to estimate the amount of water
supplied to the upper stream of draining water measuring point, although
0.23 liter per second per rai and 0.17 liter per second per ral was used as
a peak water supply of paddy field and sugarcane land, respectively, in this
ared.

Based on the paddy planted area of 944 ha, the average draining water
discharge of 536 liter per second became 4.91 mm per day. It ranged from
almost 0 mm per day in early March to 8.44 mm per day in late May. Since
rainfall of surrounding area did not affect the drainaga water dischargé in
the dry season, the averége value of 4.91 mm per day indicated poor water

management in the wide irrigation area.
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