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Unless the source of main water supply to 
the Units
 

properly managed nothing can be done, reliably,
is 

within the Units.
 

RID management of the Right Main Canal during 
the
 

1981/82 Dry Season resulted in very erratic 
flow
 

Graph 2 with the accompanying daily chart
levels. 

in Mr. Bell's paper clearly shows the
of flows 


erratic pattern.
 

As Mr. Bell points out in his paper this erratic
 

to very disruptive of planned
pattern proved 

- where rotationschedules particularly in Unit II 


was to be done.
 

the three
Unit I, which is the simplest in design of 


Units, performed much better from the standpoint 
of
 

water use efficiency than did Unit II.
 

Unit I, which had almost double the area under crop
 
less water.
 as compared to Unit II, used 20% 


This may be a significant difference resulting from
 
It will
the design characteristics of Unit I. 


require further detailed observation during the
 

1982/83 Dry Season.
 

though it was less efficient in water use
Unit II, 

that were about
than Unit I, produced crop yields 


20% higher than in Unit I.
 

Could it be that the increased volume of water
 

used by that Unit was an important factor?
 

Mr. Zola, in his paper, attributes the difference
 

to a number of other factors including: higher 
rates
 

more intensive
of fertilizer application in Unit II, 

overall cash investment
 use of labor in that Unit, an 


that was 31% higher than in Unit I, a larger
 

seed used per rai in Unit II, and
quantity of 

earlier training of Unit II farmers at the Ban
 

Fang Daeng Training Center.
 

Cultivating farmer-irrigators located at all 
points
 

inside Units I and II did not experience any
 

difficulties in obtaining an adequate volume 
of
 

water for their fields.
 

there was insufficient
Mr. Bell observes,
However, as 

the systems so


total farmer-irrigator demand on 


that it is not possible to assert that the design
 

adequately provided water to all who might 
need it.
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5. 


6. 


7. 


8. 

9. 


10. 


Similarly, the Gated Proportional Division Boxes
 

could not be adequately tested because the demand
 

for water by area was too low.
 

Drainage in both Units could not be measured
 

because the outlet for the area's main drain is
 

It also appears that some
not adequately cleared. 

additional drainage improvement must be done within
 

Units I and II.
 

Early resolution of this problem is needed.
 
to observing the
Otherwise, planned attention 


Ground Water TablePerched Water Table and the 
two Units during 1982/83 cannot be successfullyin the 

accomplished.
 

Unit III, which contains the densest network of 
roads, and drainage needs to
ditch/dykes, access 


be compared with the other two Units durinq the
 

1982/83 Dry Season.
 

of the Units showed the considerable lossNeither 
in crop yield experienced at the land levelled areas 

during their first year of operation at Lam 
Nam Oon. 

This is not unexpected since the Lam Nam Oon model
 

does not disturb the thin topsoils where it is
 

installed.
 

Both Units produced less yields of groundnut than
 
of the Lam Nam
has been achieved in other areas 


Oon project in recent years.
 

As Mr. Zola observes, averages yields for this
 

crop now total 197.7 Kilos/rai at Lam Nam Oon.
 

In Pilot Area 2, the average yield was 169.1
 

Kilos/rai.
 

The difference may be attributed, in part, to the
 

the first year that the farmerfact that this was 
ever farmed in the
irrigators of Pilot Area 2 had 


Dry Season.
 

Labor shortages for the Lam Nam Oon area, as
 

predicted by Dr. George Hill in his Technical
 

Note Number No. 2 of September, 1980 did not
 

materialize at Pilot Area 2.
 

Zola, the farmer-
In fact, as observed by Mr. 


irrigators - particularly in Unit II tended to
 

utilize too much labor.
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1. 	The quality of groundnut produced at Pilot Area 2
 

a nut/shell ratio of significantly
was high, with 

higher proportions than that prevailing in other
 

areas.
 

Zola surmises that 	this may be attributable to
Mr. 

the market t.aining given to the farmer's of the
 

two Units.
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Overall the flows were
total number of days is less. 

season. Assuming about a 10 hour
 

erratic throughout the 


day for the CHO being open the total quantity of water 

3 I and 247,528 m
200,143 m for 	 It
delivered to each unit was 


for Unit II.
 

designed to deliver water continuously as
Pilot Area 2 was 

of requirements. At


long as allocated water is about 100% 


some point less than this rotation would be necessary.
 
tertiary unit
For example, the quaternary units within a 


could be rotated, or tertiary units could themselves 
be
 

schedule

rotated. At the 	beginning of the 1981/82 Season a 


was made that basically rotated by
for Units I & II 

a weekly basis. Most units were to
 quaternary units on 


day with some larger units two days,
receive water for one 

Since the farmers did not
and 	delivery based on 24 hours. 


small number were irrigating
want water at night and only a 

for Unit I to
this plan was altered. The altered plan was 


less on a continuous basis with the
receive water more or 

/ to rotate within the chak as
ChakY leader and Zoneman
 

Unit II would operate on a 3 day on/4 day off
needed. 

As Graph 1 shows, this was followed to some
 sequence. 


first week of February, Unit 2
 extent. Until about the 

After this, the shut-downs of
 was doing reasonably well. 


was not resumed.
the RMC interrupted the sequence and it 


Unit I followed the continuous pattern except it too was
 
Toward the end of
interrupted by lack of flow in the RMC. 


March and mid April rainfall also interrupted irrigation
 

schedules. Thus, overall, the daily flows were erratic.
 

The rotation of the quaternaries in Unit I was mostly
 
followed
supervised by the Chak Leader and the procedure was 


in a satisfactory way. This procedure does require more
 

supervision and with more area under crop it may become
 

a routine way to 	irrigate. Of course with
cumbersome as 

rotation would be necessary.
a Timited supply of water some 


It would be better, in the future, to use the system as
 
This does
designed, with continuous flow to the system. 


not mean each farmer irrigates continuougly. However, with
 

area cropped and interruptions
only a small percentage of the 


in the RMC this may not be feasible.
 

.5/ Chak Leader is the farmer-irrigator elected by the other
 

a chak (area served by a CHO or a
farmer-irrigators in 

leader of all within
tertiary-quaternary canal) to act as 


the chak area.
 

6/ 	Zoneman-Royal Irrigation Department employee responsible
 

for 5,000 irrigated rai.
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Table 3 

Daily water delivery to Units I & II 

December 

January 

February 

March 

April 

Open 

3 

25 

14 

21 

23 

UNIT I 

(Days) 

Closed 

1 

3 

3 

1 

7 

* 

RMC 

0 

3 

13-

9 

0 

Open 

4 

15 

11 

22 

29 

UNIT II 

(Days) 

Closed 

0 

13 

6 

0 

1 

* 

RMC 

0 

3 

11 

9 

0 

Total 86 15 23 81 20 23 

% of each 69 12 19 65 16 19 

* Indicates water in RMC not available 
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Table 4 lists by tertiary and quaternary Unit the number
 
season. Figure 1 shows the
of rai irrigated during the 


of plots that planted
location, within Units I & II, 


The solid areas are approximately to scale.
 crops. 

49.25 rai.
Unit I had 84.25 rai and Unit II 


In order to obtain perspective about the amount of
 

the water delivered to each unit compared to estimated
 

crop water requirements the analysis below was made.
 

It should be noted that the assumptions made are, of
 

necessity, rough. No attempt was made to get the kind
 

of data needed to arrive at a complete water balance
 

for PA2. The figures are in the "ballpark" and provide
 

a feel for what is happening. As mentioned above the
 

total quantity of water delivered to Units I & II was
 
3 	 247,528 m 3 for Unit II respectively.
200,143 m for Unit 1 and 


application of
Dividing this by the area cropped gives an 


1,480 mm/rai and 3,,141 mm/rai for Units I & II. Assuming
 
n requirement
an effective 	rainfall of about 125 mm and 500 


this leaves about
for groundnuts during the dry season 


375 mm.to be supplied by irrigation. Thus the gross
 
are 25% and 12% respectively.
efficiencies 	for Units I & II 


A study by Bos, etc.
Table 5, summarizes this analysis. 


al. of irrigation efficiencies of projects in many
et. 

a range of 20-30% for similar
parts of the 	world gives 


Unit I falls within this range, however
conditions. 

Unit II is quite below. It is not clear what may have
 

to cause this low figure. Several
happened in Unit II 

reasons for low efficiency have been cited, these 

include:
 

less efficient
1. 	Intermittant irrigation in the system is 


due to losses in dry ditches each time water flows
 

through.
 

The small percent of area cropped that must be served
2. 

Thus canal losses
by essentially the entire system. 


are attributed to a small area.
 

Since this is the first time these farmers irrigated
3. 

is inevitable
in the dry season with upland crops it 


this is common even among
that they over-irrigate as 


experienced farmers.
 

4. 	Fallow areas surrounding an irrigated area decreases
 

Low 	flow rates per served area decrease
efficiency. 

efficiency.
 

other factors may have
One or more of these as well as 


contributed to the low efficiency in PA2 during the
 

1981/82 Dry Season.
 



Table 4
 

AREA & LOCATION OF 

CROPPED AREA PA-2 

(UNITS I & II) 

UNIT I
 

84.25
45.75 S. TOT

T 1.1 38.50 	 T.1.2 


10.75
-T 1.1 11.50 	 -QC 1 


-QC 4.1 25.00
-QC2.1 13.75 


-QC 4.2 10.00
-QC2.2 5.25 


-QC 31 4.50
 

-QC3.2 3.50
 

UNIT II
 

T. 1.1 	 15.50 S. TOT 49.25
 
T 1.0 33.75 


-QC 2 4.00 -QC 1 10.50
 

-QC 7.1 2.00
-QC 3 1.50 


-QC 4.2 4.00 -QC 7.2 3.00
 

-QC 5 15.50
 

-QC 6.1 3.75
 

6.2 5.00
-QC 


Total 133.50
 

545.71 in crop 	 15.4
Total Area Unit I 


I it Unit II 692.96 
 7.1
 

10.8%
Average for Unit I & !I 
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Table 5
 

Estimate of Water Use Efficiency
 

Unit I 


3~
Area Cropped 	 84.25 rai 

m3
200,143
Total water delivered 


Water applied/rai 1,480 
 mm 


mm
Assumed requirement 	 500 


125 MM
Effective Rainfall 


Required irrigation 375 mm 


Gross efficiency 	 25 % 


Combined Efficiency 18%
 

Unit II
 

3
 
247,528 m3
 

49.25 rai
 

3,141 mm
 

500 nm
 

125 m.m
 

375 mm
 

12 %
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Due to the small percentage of area planted (10.8% for both
 

Units) and the scattered nature of this planting two important
 

aspects of the operational research could not be assessed.
 

The traditional problem of "headender" vs "tailender" did
 
a
not show up. The largest number of rai planted in 


25 for QC 4.1 in Unit I. Total area
quaternary unit was 

4.1 is 151 rai thus only 17% of the area was
served by QC 


area there was not enough demand
planted.. With this small 

the system for this problem to occur. The proportional
on 


division boxes were designed to distribute required amounts
 

of water to different units in proportion to the area served.
 

For the reasons stated above it was not possibl; to assess
 

whezther the division boxes would function as designed.
 

Graph 2 shows the variations in the water level of the Right
 

Main Canal at the CHO serving Unit 2, it also shows rainfall.
 

There were four periods when water was either mez.sured or
 

observed to be too low for delivery out of the CHO. This totaled
 

23 days or 19% of the time. The periods of time closed were
 

attributed to holidays, obstructions in the canal regulator,
 

and shut-down due to rain. The variations may be due to
 
lack of overall
several other reasons. The main one is 


The
management of the system, especially the main canals. 

the water
amount of water delivered out of a CHO depends an 


is too low than the required amount
level in the canal. If it 

There were times during the season when
cannot be delivered. 


This could have affected
water was needed but not available. 

Wilh only about 11% of the area planted
yields to some extent. 


are
and water short, the result in future when large areas 


planted will be drastic without better water management to
 

assure a reliable water supply.
 

2. Drainage Measurements
 

Measurement of drainage flow began in Unit I on 10 February
 
Drain Q.D.l. Until about
with the installation of a flume on 


runoff to the drain at this point was observed.
this time no 

Measurements continued until about March 25-26 when runoff
 

from a heavy rainfall washed out the flume. During the
 
1/sec.
period of measurement the average flow recorded was 150 


Assuming a flow of about 10 hours per day the total quantity
 
3 This can only be a rough estimate
would be about 130,000 m .
 

of the total runoff. A major problem encountered was that
 

the main drain had not been cleaned out and ponding occured
 

in the adjacent low areas which could not be measured. As
 

with measuring the irrigation flow, readings were taken once
 

daily.
 

was less efficient than Unit I.
As mentioned above Unit II 

In this regard it is of interest to note one occasion where
 

On
irrigation inflow can be related to drainage outflow. 

1/sec was
6 March an irrigation inflow at Unit II of 135 


recorded, there being no other irrigation for several days
 
The drainage outflow on 7 March
before or after this day. 


was recorded at 106 1/sec. This is a reasonable lag time
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for drainage to occur and indicates that nearly all 
the
 

inflow was runoff.
 

Drainage out of the main drain serving Unit I was not
 
several
observed. Reasons contributing to thj.s were: 


inundated, there was accumulation
non-cropped areas were 

in drains that could not runout, and one or two lower
 

areas ponded with accumulated runoff.
 

3: Some observed problems in PA2
 

use
Pilot Area 2 was newly constructed and first put to 

This was first in two ways;
this.dry season of 1981/82. 


1) first use after construction (and of a design not used
 

and 2) first use by farmers of any systematic
before), 

Thus 	it was inevitable
irrigation for dry season cropping. 


The following are some of
that some problems should arise. 

the more prominent ones:
 

3.1 	 There were some missing farm outlets and some not
 

located in the best place, several field crossings
 

were needed, and some roads needed widening.
 

3.2 	 Some ditches were constructed not quite at the proper
 

grade.
 

3.3 	 Due to erosion during the rainy season most all ditches
 

needed to be cleaned before using.
 

As may well be the case in other ditch-dyke areas
3.4 

developed without extensive land leveling, there are
 

that 	cannot be served from the irrigation
some high areas 

ditches.
 

3.5 	There were several ownerships where drains crossed 
the
 

property isolating some portion from irrigation access.
 

3.6 	 Some ownerships not served directly from quaternary
 

canals needed a small channel across (or alongside)
 

other farmers to receive water, and sometimes another
 
solved satisfactorily.
outlet. In cases known this was 


3.7 Some farmers had doubts about the flow of water from
 
In some
the outlet serving all parts of their farm. 


instances it would not serve a small area, but in most
 
a
 cases a survey revealed that water would flow if 


small ditch was constructed by the farmer to convey it
 

where needed. This was especially the case where a
 

tertiary canal ran beside where they wanted to irrigate.
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3.8 	 There were cases where farmers opened or closed gates
 

illegally; but, overall, this did not seem to be
 

excessive. With much larger cropped areas where
 
a
demands on the system are greater it might become 


problem.
 

3.9 	 It was also noted that "fishermen" would sometimes open
 
the CHO's at night.
 

3.10 This being a new system there was some lack of knowledge
 

by all as to the best way to operate it.
 

4. Suggestions and recommendations
 

4.1 	 It is suggested that water measurements both for irrigation
 

and drainage continue for several more dry seasons. This
 

should be done at least until one or two seasons have
 

operated at somewhere near full capacity. Only then
 

system be fully checked against design charactercan the 

istics.
 

4.2 	 A continuous method of measuring flows should be used to
 

better estimate water use. (Specifically, the use of
 

the. automatic level recorders as previously recommended)
 

4.3 	 it is imperative that ditches be cleaned by the farmers
 

prior to the irrigation season to allow for design flows.
 

4.4 	 Continuous follow-up by O&M with the chak groups in
 

operation of the system. As noted, Unit II was only
 

half as efficient in water use as Unit I. This may be
 

due, in part, to lack of knowledge on the part of the
 
chak group in how best to operate the system.
 

4.5 	 The outlet for the drain serving Units II & III should 
be improved to allow full drainage and prevent the 

ponding as observed this season. 

where 	additional
4.6 	 There are places within Units I and II 

drains should be constructed to allow better drainage.
 

4.7 	 A system of observation wells in needed in PA2 to monitor
 

the ground water levels.
 

4.8 	 A management pr (-ram for controlling the water levels
 

in the RMC should be established and followed to prevent
 

the wide variations in water levels that now occur.
 

4.9 	 Same tests and measurements should be made to estimate
 

the losses in the unlined ditches and in at least one
 

cropped farm to estimate field losses.
 

4.10 	 As noted, there is a tendency for farmers to over

irrigate, there should be some training (formal or
 



informal) to help them in understanding when arid how 

much water to apply. 

4.11 Unit III of PA2 should be included as part of 

operations research work. 
future 

4.12 As larger portions of PA2 are cropped operation at 

the system should shift to a continuous flow in the 

distribution system. 

4.13 Establish a rain gauge near PA2 
accurate record of rainfall. 

to provide a more 
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STUDY 2
 

Pilot Area 2
- Units I and II,
Agro-Economic Data Analysis 


By: Anthony M. Zola
 

1. Introduction
 

The collection of agro-economic data in Pilot 
Area 2 during
 

the 1981/82 dry season was one component of 
operations
 

research scheduled for implementation in 
that land
 

Data collection generally followed that
 development area. 
 drafted and
 
outlined in Project Planning Note No. 1, 

as 


revised.
 

Farmers living along tertiary and quaternary 
canals in the
 

selected for observation during July 
and
 

pilot area were 

August, 1981. Selection was based upon each farmer's
 

location in Units I and II only in relation to water delivery.
 

to be an mphasis on gathering data
 As planned, there was 


from headenders and tailenders. The thirty-three selected
 

farmers were surveyed and interviewed 
to collect baseline
 

contacted a second time in September 
to
 

data. They were 

At the time of second.
 

deteri -ine dry season cropping plans. 


contact, problems with water delivery were 
reviewed and
 

necessary adjustments in the delivery system 
made.
 

Training of all farmers in Pilot Area 2 in water management
 

Special day-long training sessions
 began in October, 1981. 


in the use of the newly installed water 
delivery system were
 

conducted by RID operations and maintenance 
staff. Training
 

in groundnut and corn cultivation was 
handled by the tambon
 

Finally, in late October, five
 
agriculture extension agent. 


groups were organized encompassing all 
farmer

water user 
 In the
 
irrigators in the three units of Pilot 

Area 2. 


the RID staff conducted training
organizational meeting, 

system operations and maintenance through 

the mechanism
 
in 

The water user groups received
 of the water user group. 


formal training in irrigated agriculture 
production and water
 

management at the Ban Fang Daeng training 
center in February
 

and April, 1982.
 

The planting of dry season crops in Pilot Area 2 began during
 

and was completed by the
 the last two weeks of December, 1981, 

It was during this time as well, that
 end of January, 1982. 


the LBII research assistant, Mr. Dusit 
Chantharyhun began
 

data collection from the thirty-three pre-selected 
farmers in
 

Initial contacts revealed that only eighteen
Units I and II. 

to cultivate dry


of the thirty-three farmers had decided 


Eleven of the eighteen had planted groundnuts,
 season crops. 
 well,

with five of the eleven planting other 

crops as 


and pumpkins.
including sweet corn 
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A survey conducted in mid-April, 1982 in Pilot Area 2 showed
 

in the three units were cultivating
that forty-five farmers 

104.50 rai of groundnuts. The second principle crop was
 

sweet corn, with 41.75 rai being cultivated. Other crops
 

being cultivated included:
 

Crop 	 No. of Farmers Area (rai)
 

Unit I & Unit II
 

104.5
45
Groundnuts 

36 
 41.75
Sweet corn 

4 	 '2.25
Watermelons 

2 	 1.25
Pumpkins 


12.75
Vegetables 	 15 

23 
 15.50
Other 

62 
 178.00
Total 


These figures indicate that about 10.8% of the 2,400 rai
 

in the three units of Pilot Area 2 was cultivated during
 
The area planted in groundnuts
the 1981/82 dry season. 


was 58.7% of the cultivated area.
 

Although data was collected on all crops planted in the area,
 
groundnut production.
the emphasis cf this analysis i',on 


The data was collected by the LBII research assistant during
 

Thus, data on land preparation
each stage of production. 

the time farmers were preparing their fields
 was collected at 


for planting. Data collection was carried out during the
 

period between December, 1981, and May, 1982.
 

As mentioned above, thirty-three farmers had been selected
 

based upon plot location along canals, from which cropping
 

data was to be collected. In that only eighteen of the
 

thirty-three farmers actually planted a dry season crop
 

and only eleven planted groundnuts, figures from other
 
The method
cultivators have been included in the data base. 


as that used for the preof data collection was the same 


selected farmers. The purpose of expanding the data base
 

was to increase the sample size, making the analysis more
 

reflective of local conditions. The attached map, Anne;: B
 
the scale of planting per plot)
shows plot locations (but not 

crops was collected.from which data on groundnuts and other 

Thus, data from sixteen of the forty-five farmers (35% sample
 

size) who planted groundnuts is the basis of this analysis. 

Data analyzed in this study was collected from farmers cultiv

ating dry season crops in Units I and II. 

The Tainan 9 variety of groundnut was planted by all farmers
 

sampled. This variety is recommended by the Department of
 

Agriculture and the Department of Agriculture Extension as
 

that best suited to Lam Nam Oon conditions. In addition,
 

this variety is preferred by groundnut traders as it is
 

its high oil content. It has been
easily marketed due to 

observed that all farmers cultivating groundnuts in Pilot
 

Area 2 during the 1981/82 dry season planted the Tainan 9
 

variety.
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2. Analysis
 

The average area planted in groundnuts in Pilot Area 2 
was
 

area in Unit I was 2.52 rai and in
2.1 rai. The average 

1.41 rai. Sample data was collected from 10
Unit II, 


farmers planting 25.25 rai of groundnuts in Unit I, and
 

6 farmers planting 8.5 rai in Unit II.
 

Thirteen of the sixteen farmers sampled (81%) received
 

credit in kind from the BAAC for agricultural inputs. The
 

principle input for which credit was obtained was chemical
 
548 Baht per
fertilizer. The average cost, of inputs was 


rai, with a range of 270.50 to 1,134.50 Baht per rai.
 

Fertilizer averaged 246.25 Baht per rai, with Unit II
 

recording nearly twice the investment in fertilizer per
 

The high fertilizer input in
rai when compared to Unit I. 

higher yields obtained in
Unit II is reflected in the 20% 


the need to add
Unit II. Farmers in Unit II may have felt 


significant quantities of fertilizer due to the poor quality
 
In Unit I, a portion of
of the Roi-et soils in their area. 


fertile,
the area has Korat series soils which are more 

significantly
requiring less fertilizer. However, yields were 


different.
 

Djsease and pest problems were minimal. Only one farmer
 

reported applying insecticide to his groundnuts.
 

(Table 1) expenditures
As can be observed in-the summary table 


for seed were higher than for other inputs. Tainan 9 seed
 

was purchased through the tambon agriculture extension agent
 

and from nearby villages for 8 to 11 Baht per kilogram. The
 
higher, reflecting the
expenditure for seed in Unit II was 


fact that 35.27 kilograms of seed were planted per rai,
 
difference.
 versus 27.28 kilograms per rai in Unit I a 22.6% 


This higher planting rate may have influenced the yields
 

obtained in Unit II.
 

The correlation between fertilizer application and yield was
 

The correlation coefficient
reasonably high (Table 8.2). 

The correlation coefficient
 was r=.768 for Pilot Area 2. 


for Unit I was r=.40
3 , significantly lower than that for
 

The difference
Unit II, r=.751, and for the whole pilot area. 


may be due to the significant difference in quantities of
 
27 kilograms per rai in
fertilizer applied in each area: 


Unit I and 58 kilograms per rai in Unit II.
 

http:1,134.50
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recorded during each stage of production.
Family labor use was 

was 32.4 mandays per rai. When compared
The average figure 


to manday figures from other sources, this figure is somewhat
 

high. Von Fleckenstein'7 / in his record-keeping survey of
 

sample farmers in Kalasin and Roi-et, found that labor inputs
 

for groundnuts ranged from 14.5 mandays to 47 mandays per rai.
 

The Pilot Area 2 figure is within this range. However, a
 

1973 IBRD study of tank irrigation in Northeast Thailand-
/
 

used a figure of 15.7 mandays per rai for groundnut production.
 

And, a study from Indonesiab/ quotes figures of approximately
 

17 mandays per rai.
 

figure may be too low
Von Fleckenstein's 14.5 mandays per rai 

from the Kalasin Research and Training
however, as it is 


Center at Huay Sithon. The labor mandays from his sample
 

farms was 47 mandays per rai.
 

For the purposes of this analysis, the Pilot Area 2 figure is
 
family labor.
used to calculate the net return per manday of 


This result is compared in the summary evaluation with a
 

figure calculated using the IBRD figure.
 

None of the farmers in Pilot Area 2 employed hired labor
 

during the growing season.
 

The cost of family labor was established at 25 Baht per manday,
 

a figure used by the Department of Agriculture and the Office
 

of Agricultural Economics in their calculations relating to
 

Lam Nam Oon. At this rate, family labor input cost was 810
 

Paht per rai.
 

in Unit II were 46% higher than those
The labor input costs 

in Unit I. This more intensive labor input may have been a
 

factor in the production of higher yields in Unit II.
 

The other cash cost was the interest payment loans from 
the
 

a relatively
BAAC which amounted to 21.75 Baht per rai, 


insignificant amount.
 

An intensive record7/ Von Fleckenstein, Fritz, Works and.Days: 


keeptinq study of irrigated and rainfed tarips in Northeast 

Thailand, FArm Management and Production Economics, Technical 

Report (Draft) UNDP/FAO, THA/74/015, April, 1980.
 

IBRD, Pioneer Project for Tank Irrigation in Northeast Thailand,
8/ 


Volume 1, Septembcr, 19 8 3 : pp. 55-59.
 

9/ Kediri-Nganjuk Groundwater Irrigation Project, Indonesia, 1975.
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for groundnut production in Pilot
 The total cash input costs 
 The figure for Unit I
 Area 2, averaged 548 Baht per rai. 
 That is, farmers
 
was 211.25 Baht less than that for Unit II. 


in Unit II invested about 31% more in groundnut production
 

than the farmers in Unit I.
 

Average yields (Table 8) were somewhat below those obtained
 

in other areas of the Lam Nam Oon irrigated 
area. Figures
 

obtained from the Sakon Nakhcn Upland Crops 
Experiment Station
 

indicate that the average yield for the 
Lam Nam Oon area for
 

197.7 kilograms per rai. The
 
the 1981/82 dry seaons was 


highest yields were obtained in the L-lL canal 
system, in
 

The average

the area of Ban Oom Mao: 264.3 kilograms per rai. 


169.1 kilograms per rai. There
 
yield for Pilot Area 2 was 

was a significant 40 kilogram per rai difference 

in yield
 
were 20.6%
Yields in Unit II


between Unit I and Unit II. 


higher than those obtained in Unit I.
 

several
 
This significant difference in yields may 

be due to 


1) higher rate of fertilizer application in Unit II;

factors: 
 3) overall cash
 
2) more intensive use of labor in Unit II; 


31% higher than in Unit I; 4) seed
 
investment in Unit II was 

costs per rai in Unit II were greater than 

those in Unit I,
 

indicating that a larger quantity of seed 
per rai was used
 

by Unit iI producers: 5) in that farmers in Unit II were
 

given training in water use management and 
groundnut production
 

at the Ban Fang Daeng training center early 
on in the dry
 

season (February), they could have applied their newly 
learned
 

I were 
technology to their groundnut plots. Farmers in Unit 

given training at Ban Fang Daeng later on 
in the season
 

(April), when it was too late to apply the 
technology to make
 

any difference in groundnut yields.
 

Because of the small sample size and the 
scattered location of
 

can be made between location on a
 the plots, no correlation 

For the same reasons, no correlation
 canal and yield figures. 
 (Table 8.1).
 

can be made between soil series and yield 
figures 


Inexperience in the cultivation of groundnuts 
may be the
 

principle reason for the belcw average yields 
obtained in
 

nigh yields, especially in Unit II,
Pilot Area 2. 
are
 

possible, with yields of 230 and 280 kilograms per rai obtained
 

a need to increase use of fertilizer,
by two farmers. There is 

a high correlation coefficient can be expected.
as 


All groundnut producers in Pilot Area 2 were able to sell
 

their crop at the Government guaranteed 
price of 7 Baht per
 

a trader from Ubon, reported
kilogram. The principle buyer, 


that the quality of the gror ndnuts from Pilot 
Area 2 was
 

The produice he purchased needed no further drying.
good. 

a high 65-70% nut/ 30-35% shell, by


The nut/shell ratio was 

weight. This is significantly higher than the normally
 

acceptable 60%/40% ratio, already considered 
good.
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The marketing training at Ban Fang Daeng and intensive 
follow
 

up by the S.A.T. agents could have been factors influencing
 

the standard of groundnuts produced. During each farmer
 

training session, quality control of groundnuts was emphasized.
 was

In addition, the matter of maintaining quality standards 


their
included inS.A.T. training sessions and brought to 


attention frequently. The importance of producing a good
 

quality crop was made clear to the farmers.
 

Further, the late date of purchasing (early June) along with
 

a delay in the early rains, provided sufficient opportunity
 

for farmers to adequately dry their groundnuts. Only minimal
 

amounts of refuse or foreign material was found mixed with
 

For the most part, stems had been removed
the groundnuts. 

from the peanut shell. Together, these factors resulted in
 

a high quality nut from Pilot Area 2.
 

Gross returns per rai averaged 1,171.50 Baht, with a range of
 
As expected, gross returns in
816.67 Baht to 1,960 Baht. 


Unit II averaged about 18.50 mnrr -han Unit I.
 

In column 23, net returns per rai excluding family labor are
 

given. The average for Pilot Area 2 was 608.75 Baht per rai,
 
The range was very
with a median of 618.25 Baht per rai. 


wide, from 15I.75 Baht to 1,040.50 Baht per rai.
 

net return per manday are shown. In
In columns 25 and 26, 

net returns per manday are calculated using
columns 25 (A), 


given in column 8.
the figures for mandays of family labor use 

(B), net returns per manday are calculated on
In columns 26 


the basis of the standardized labor use figure of 15.7 mandays
 

per rai, which was used in the 1973 IRRD report. It is clear
 

that farmers received less than a reasonable return on their
 

labor if the labor use figure from Pilot 	Area 2 is used. An
 

increase in the efficiency of family labor management would
 

significantly improve the chances of obtaining a higher
 

returns per manday of labor.
 

Recommendations
 

Several recommendations can be made regarding groundnut
 

production in Pilot Area 2 based upon this analysis:
 

Farmers need to be advised on how to more efficiently
1. 

use family labor. Net return per manday 	of family
 

labor could be increased significantly with the reduction
 

of labor input.
 

2. 	The use of chemical fertilizer according to technical
 
Agriculture needs
recommendations of the Department o 


to be impressed upon the farmers. Farmers in Unit II
 

applied fertilizer according to these recommendations
 

with positive results.
 

http:1,040.50
http:1,171.50
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All figures are averages, 

ury Season Groundnut Cultivation 

Pilot Area 2, Units 1 and 2 

Lam Nam Oon, Sakhon Nakhorn 

;ample 
3ize 

Crop 
Variety 

Average 
Area 
Planted 
(rai) 

Item 
Inputs 

Baht 
perai 

Total 
Baht 

Activity 
Labor use (mandays) 

Per rai 
FoLo HoL. Cost F.L. 

Total 
H.L. Cost 

2 34 5 6 7 8 9 

(Baht) 

10 11 12 

(Baht) 

13 

16 Groundnuts 

Tainan 9 

2.10 Seed 

Fertilizer 

Insccticide 

Equipment 

Other 

286.25 

246.25 

(a) 

12.75 

535.75 

346.25 

(a) 

29.50 

-

Land Preparation 

and Planting 

Maintenance 

Harvesting 

2185 

2.49 

8.06 

-

-

-

546.50 

62.50 

201.5C 

32.5 

3.92 

13 

-

-

812.50 

98 

Total 548 913 32.4 810 49.5 - 1123750 

(Range = 

270.50 

to 

1,134.50)1 

ctes: 

(a) = Only one farmer applied insecticide at a cost of b uant per rai. 



_ _ Output 1Interest Total Cash 
 i I e eun(3Baht NtRtr
Input (Baht) Yield (kg.) ross Return(Baht) Excluding Jper manday of 

Sa r Family Labor (Baht):Family Labor(Ba 
Per Per Per Price Per Per 

Total 
 Total 
 Total
rai rai rai Total Total A
Baht/kg.) rai 
 rai
 
14 15 16 17 18 19 20 
 21 22 23 24 

2175 18o75 56575 931.75 -323.4 1,171.50 2,264 608.75 I318.25 18.75 38 

(Range= (Range= 
 (Range= (Range=
 
270.50 116.67 kg 
 816.67 157.75
 

to 
 to 
 to 
 to
 
1,169.2 
 280 kg.) 1,960 1,040.50
 
baht) 
 baht) baht)
 

Median 
 Median 
 Median 
 Median
 
Value= Value= 
 Value= Value=
 
505.50 163 kg. 
 1,125 618.25
 

baht per rai 
 baht 
 baht
 

Standard 
 Standard IStandard 
 Standard
 
Deviation, Deviation= 
 !Deviation= 
 Deviation=
 
250 40.77 kg. 283 210
 
baht 
 baht baht
 

A.= Family labor use 
taken from column 8. 
B = Standardized labor use of 15.7 mandays per rai (IBRD, Pioneer Project for TankIrr 
gcten in Northea.
 

Thailand, Volume 1, September, 1973, p. 55-59).
 

http:1,040.50
http:1,171.50


Pilot Area 2 

Dry Season Crop Production 

1981/82 

Nuhber of Sample Farmers and Area Planted 

Unit 1 Sample Unit 2 Sample Total of Samples in 

Pilot Area 2 

Crops No. of Farmers 

Total 

Area (rai) No. of Farmers 

Total 

Area (rai) No. of Farmers Area (rai) 

Groundnuts 

Sweet corn 

Cucumber 

Pumpkin 

Cabbage 

Peppers 

Watermelon 

10 

3 

25.25 

1.7! 

6 

7 

1 

1 

1 

1 

2 

8.5 

6.25 

.5 

1 

.5 

.5 

1.25 

i6 

10 

1 

1 

1 

1 

2 

33.75 

8 

.5 

1 

.5 

.5 

1.25 

Total 27 18.50 45.50 



Pilot Area-! 2 

Dry Season Crop Production 

198!/82 

Tnble 3 

Crops Planted by Indivicdu,-:l hnmcrs: Unit 1 

Unit 1 -- Crons Pl:,ntcd (rni) 

Pilot No. Groundnuts Swat Cuc(tbr' Pumpkin Cabba PepprsWater

corn Ppsrmelon 

161 1 
-

163 2 

181 3 .5 

184 1 

186 i75 

197 o75 

202 2 05 

204 4 

212 1.5 

213 5 

214 5 

Total Unit 1 25.25 175 

No. of 

Plots =11 10 3 

J/
 



Pilot Area 2 

Dry Season Crop Production 

1981/32 

Table 3," 

Crops Plant:d by Individual Farmers: Unit 2 

Unit 2 Crops Pl-'ntcd (rai) 

Plot No. Groundnuts Swe -t Cucumber- Pumpkin Cabbage i Peppers 1ater

corn i melon 

78 o5 5
 

79 .25 .25 

99 1 

113 3 

120 
 o5 o5
 

127 1 

133 1.5 .5
 
138 
 1.5
 

141 
 1,5
 

144 .5 

131 2°5
 

147 .5 .5 1 

rotal Area 
Jnit 2 805 6.25 .5 1 
 .5 .5 1.25
 

4O. of Plots= , 

12 6 7 1 1 1 2 

?otnl Area 4 
)nit 1 25.25 175 IT
 
10. of Plots=


ll 10 1.3 __ 

ot:,l Sample, 

'ilot Area 2 33.75 8 .5 1 05 .5 1.25 

a. of Plots= i 
23 16 10 1 1 1 1 2 

I II 



Table 4 

Pilot ;Area 2 

Dry Season Crop Production 

1981/82 

Average Area Planted 

Crop 

Averqe 

Unit 

Are. 

1 

Planted (Rai) 

Unit 2 Total Pilot Arca 2 

3roundnuts 

Sweet Corn 

2.52 

o58 

1.41 

.09 f8 
2o10 

I\
 



Pilot Area 2 
Dry Season Crop Production 

1901/82 

Table 5 

Total Input Costs 

Total Cash Input (Baht) 

Crop 

Groundnuts 

Sweet Corn 

Cucumber 

Pumpkin 

Unit 

Per r i 

4C8.75 

765 

1 

Total 

1.4 2 

437 

-

Unit 

Per rai 

680 

570 

11250 

,. 

2 

Total 

697.25 

421.50 

566 25 

'7,3-

Pilot 

I Per rai 

548 

628.75 

1,132.50 

14 

Area 2 

Total 

913 

426°25 

566.25 

174 

Cabbage 

Peppers 

Watermelon 

1,199 

1,135 

440 

599.50 

!2,270 

26350 

1,199 

1,135 

440 

599.50 

2,270 

26350 



Pilot Arc- 2 

Groundnut Production 

Dry S-::son, 1981/82 

Cable 5.1 

z'.vera~e Input Costs 

"ver:.ge Input Costs 

Unit 1 Unit 2 Total Pilot Area 

Item Baht p(.) rzai Totril Baht B-aht per rai Total B:iht Baht per rai Total Biahtc 

!d 264.25 622o75 323 25 391 286.25 535.75 

-tilizer 186 379 346,50 291.75 246.25 316o 25 

ecticide 6 18 - - 6 18 

ipment 14.50 38o25 10 15 12.75 29.50 

al 416.7 1,042 660 G97.25 548 913 

ge 312-706.50 %00.50-1,689 270.50- 511- 270.50- 300.50

1,134o50 1074 1,134.50 1,689 



Pilot Area 2 

Groundnut Production 

Dry Season, 1981/82 

Table 6 

Average Labor Use 

Average Labor Use (mandays) 

Activity 

Fer 

- -------F.L. 

ra 

Io. 

I 

-----------7-ICost (baht)i FoL 

Total 

1 HoLo I Cost (baht) 

nd 
'eparation 

.d Planting 
21.85 546.50 32o 812.50 

intenance 2.49 62.50 3.92 98 

rvesting 8.06 201.50 13 325 

tal 32°4 810 49.40 1,235 



Pilot Area 2
 

Groundnut Production
 

Dry Season, 1981/82
 

Table 7
 

Investment Cost-s - Groundnuts
 

Unit 1
 
i Labor Costs (Baht)
 

:Total Cash Input ILa or) Interest (Baht)
 
Plot 140. To}
 

lot erNo Tot-l1 Per rit Total - Per rei Total 

181 471 
 1,413 602.50 1,809.50 5.80 17.40
 
163 312 
 624 125 
 850 8.70 17.40
 

161 706.50 706.50 650 650 
 17.40 17.40
 
214 338 1,689 285 1,425 3.48 1.7.40 
184 566 566 800 800 
 17.40 17.40
 
197 400.75 300.50 982.50 
 737.50  -

213 319 
 1,595 545 
 2,725 3.48 
 17.40
 
212 609.50 865 
 865 1,300 11.59 17.40
 
204 341 
 1,363 380 1,525  _
 
202 623o 25 1,296.50 567.50 1 137.50 17.40 
 34.80
 

Average 468.75 
 1,2 i610.25 1,296 10.75 
 19.50
 

Unit 2 
 I59 
131 430 1,074 620 1,550 696 1740 
120 1,024 511 2,075 1,037.50 34.80 
 17.40
 
78 1,134.50 567 1,900 
 950 34.80 17.40
 

113 270.50 811 500 1,500 
 -
 _
 
127 681 681 
 762.50 762.50 
 17.40 17.40
 
99 540 540 1,000 1,000 17.40 17.40


Average 680 
 697.25 1,143 1,1335 22.25 740
 

Pilot Area I 
 I 

Average 548 913 810
Aveage---15o-0 1,235 15.00 
 18 7
 .75 

http:1,134.50
http:1,037.50
http:1,296.50
http:1,809.50


Pilot Aren 2 

Groundnut Production 

Dry Seasonc, 1981/S2 

'able 8 

Yields 
__Unit : kilograms0 

Unit 1 Unit 2 Pilot Area 2 

Crop Per rai Total i Per r a To Per rai Total 

_______14__37 19_e2t 1 .. 235.4 169.1 o 

oundnuts ].54j 376 194o i 235Do8 69oi 323o4 



Pilot Area 2
 

Groundnut Production
 

Dry Season, 1981/82 

Table 8.1
 

Yields related to soil type and plot location on canals 

nit I 

I Location
 
Plot Soil Point A'Irea Yield per Legend
CanalI Pit
 
No. Seriej Plantcd
No° (rai) rai (kgo) 

181 R Q 2.1 3 123.33 Q = Quaternary Canal 
214 K Q 2.1 T 5 166 T = Tailender 

197 K Q 2.l T '4 160 M = Mid-canal plot
 
213 K Q 2.l 
 T 5 140 H = Headender
 
184 R Q 4.1 M 1 180 T.C. = Tertiary Canal 
204 R Q 411 T 4 132.5 R = Roi Et Soils
 
202 K Q 4.1 
 T 2 160 K = Korat Soils 

163 R Q 4.2 H 2 
 140
 

161 R TColol M 1 160
 
212 K Q 3 2 T 
 1 160
 

I .Noof Samples 

rerages 
 T 3.04 156.41 6 

M 1.66 154.44 I 

H 2 140 1 

it 2 -i 

120 K Q 5 M 280 
99 K 
 Q 5 1 230 

131 R Q I T 2 168
 
78 R Q 6.1 T 1TC
 

113 K Q 7.2 T 1 3 116.67 
127 R Q 4.2 H 1 180 

_ _ _No. of Samples
 

erages 
 T 1.75 176.16 4 
M .50 280 1
 

H 1.00 180 1
 

, .L____________ 



Pilot Area 2
 

Groundnut Production
 

Dry Season 1951/82
 

Correlation of Fertilizer to
 

Yields of Groundnut
 

Table 8.2
 

Plot Yield Fertilizer
 

No. per rai per rai
 

(kg.) (kg )
 
Unit 1
 

181 123.33 16,66
 

'14 166 10
 

197 160 0
 

213 140 10
 

104 180 50
 

204 132.5 25
 

202 160 50
 

163 140 25
 

161 160 50
 

212 I-) 33.33
 

Coefficient of Correlation
 

for Unit 1: r = .403
 

Unit 2
 

120 280 100
 

99 230 50
 

131 168 50
 

78 190 100
 

113 116.67 0
 

127 180 50
 

Coefficient of Correlation
 

for Unit 2: r = .751
 

Coefficient of Correlation
 

for Pilot Area 2: r = .758
 



Pilot Area 2
 

Groundnut Production
 

Dry Season, 1981/82
 

Table 9
 

Gross Returns
 

Unit 1
 

Pilot Area Gross Return
 
No. Pla-nted
 

Per rai Total 

181 3 863.33 2,590
 
163 2 
 980 1,960
 
161 
 1 1,120 17120
 

214 5 1,162 5,810
 

184 1 
 1,260 1,260
 
197 
 1,120 840
 
213 5 
 980 4,900
 
212 1 
 1,20 1,,3.
 
204 4 927.50 3,710

202 
 2 1,120 2,240
 

A-verage !,D7 .25 2,632 

Unit 2 
 - _______ 
_ _ _ _ _ _ 

131 2 1,176 2,940
 
120 
 , 1,960 980
 
78 
 1,130 665
 
13 3 816.67 2,450
 
127 
 1 1,260 1,260
 

99 1 
 1,610 1,610
 

Average 
 1,325.50 1,650.75
 

Pilot
 

Area 2
 

Averaqe 
 11171.50 2,264
 

http:11171.50
http:1,650.75
http:1,325.50


Pilot Area 2
 

Dry Season Crops Production
 
1981/E82
 

Table 10
 

Average Net Income
 

(Figures exclude cost of family labor)
 

... .. ...
U-i- Unit Area 2 (0)i 2 ()Pilot
Unit I ( )IU 


Income
Income
Income 


excluding labor
excluding labor
excluding labor 


rop per per
 

per Total Total roi
 
rai
rai
rai 


608 75 I 1,318.25927
655.25
I 1,153
580.75
Groundnuts 


108.25
151.50
116
137
90.50
3 jeet corn 185 


So041,C,48804 
-I-1,648Cucumber 

ba _ 47550 224 475.50 224
 
Ca b b a g e 4 7 . 02 2 

- I . - 5,034 7t72,467Peppers 


703.75
703.75 1,067.50
1termelon
1,067.50 


http:1,067.50
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Pilot Area 2
 

Groundnut Production
 

Dry Season, 1981/82
 

Table 10.1
 

Net Income (baht)
 

Unit 1
 

Excluding Family Labor 

No, Area 
 Per rai Total
 

181 3 365.50 1,138,50 

163 2 644,25 1,303.50 

161 1 390 390
 

214 
 5 769.50 4,052.50
 

184 
 1 667.50 667°50
 

197 
 713.25 533.50
 

213 5 612.50 3,242.50
 

212 
 i 624 992.50
 

204 4 556.50 2,317
 

202 2 
 464 25 893 75
 

Average 2.5 
 580.75 1,553
 

Unit 2
 

131 2! 718 1,827.50
 

120 
 895.25 445.50 

78 i 157.75 
 77.50
 

113 3 
 567.25 L,618
 

127 1 
 552.50 552.50
 

99 
 1 1,040.50 1,040.50
 

Average 1.4 
 655.25 927
 

\verage P.A. 2 
 2.10 608.75 1,318,25
 

http:1,040.50
http:1,040.50
http:1,827.50
http:3,242.50
http:4,052.50
http:1,303.50
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- 32 -	 September 9, 1982 

ANNEX B
 

Project Planning Note Number 1 

(Revised Draft)
 

Pilot Areas 2 and 3A - Tests and TrainingTitle: 

systems
Purpose: 	 Learn how farmer's usu and benefit from two 

of water delivery and train them in how to use the 

systems. 

measuring instruments and observation/trainingMethod: 	 Install 
the smallestschedules on a planned basis (using 

number of staff possible) to: 

1. 	 Record Full Supply Level's (FSL's) in Tertiary 
II, Pilotand Quaternary Canals in Units I and 

Area 2, with particular attention to studying 

'headenders' 	and 'tailenders'.
 

2. Record and observe Division Box operation within 

Pilot Area 2, with particular attention
Unit II, 

to a Quaternary Canal.
 

Record the volume of water delivery, use, and
3. 

loss 
(drainage and evapotranspiration) in Units
 

I and II, Pilot Area 2. 

Area 24. Record Yields in Units I and II, Pilot 

and along two selected Tertiary Canals in Pilot 

Area 3A (3,000 rai). 

Observe FSL's in two selected Tertiary Canals
5. 

(3,000 rai) with particular
within Pilot 	Area 3A 


attention to 	 "headenders" and "tailenders" 

Zonemen and 	 selected farmer's within6. Train 
the twoUnits I and II. Pilot Area 2 and on 

3Awithin Pilot 	Areaselected Tertiary Canals 
rai) on how 	 to best operate the systems.(3,000 

ways of organizing the
7. 	 Develop and test various 

to use water within Units I and II,farmers' 
2 and along 	 the two selected TertiaryPilot Area 


Canals, Pilot Area 3A (3,000 rai).
 

each PilotAs shown, in detail, on separate maps for
Location: 

Area.
 

See Work Plan of August 20, 1981. Immediate actions
 
Schedule: 
 (1) Approve
requLred as of September 9, 1981 are 


Equipment Procurement; (2) Order Equipment; (3) Build
 

(4) Request Assignment
Prototype Cut--Throat Flume; 


of Design and Survey staffs effective October 
15;
 



;k' Order ~ Flumes~,i~ cu tThroat 

........ j c n - Thr re t onst,.-ct_ 

f:__ (a) ersosbeRD>ZnSelected (b) farner'si 
RI uvey,, Teanvw_ (d)~ 'RID -Deig Teu ()con;. 

stu p ~>h _ 1Y'() Con__ I uctioni Crew;7~3 
KsysutemnSho,,-ea o'kr; Cn 

(g"y ~sar'd on -F arm, Irrigatibn,'En gineer~k > 
K>v'> (const a't5; 0ih) -Trainihng:,and -Fanher,OrganizatiLon

J~~~5y~~~#~ 9 ronoma.ist. (Cons ultant),Spcait(osJat 
-2*;ifempl6y,-ddin time for 1901,DrySeason.~ 

Equipment: Constructed byRID::,
Cut-Throat'Flumes ,'metal, permanent' 

i'EsiatdCost: 1Baht.-2, 000/Flume. 'Baht.,,,8, 000V' 

fr 'me asuring/recording !to,, beiy
SSpciaL-qiet 

<~connected:.:toAp3eII,'~ter-, ift&Berger osLyt'~ 
~'~P~1 -4 &fibcs,-and ther .eby _edu 6stff time, spent,'on-, ~4$j~ data b'crcig uces_ f1 

re* rdingita ' *-6 

2 " ~ ~ '',;; '-('ecord ri, Dtapod DP2620)with~l~~ ''
 

~~ attachments' ' 1,18 5
 
jLTpT i pIngBucket and Rain Gage -*<." 
 i4' ~1 

6- dtil]3 We1 and'DP.171Z,1S .Recorders .66,8.00 

- ~~~ , 1 l7D DaLa . Storage Read49
 
St63)Cie .A11-""A~~~~-~ 


S 

A AW1UVSLLE-Data Eraser: 'f{ 

5DSM100,0,.Data Storage ~modul,4 82 
~ 12 0-EoC 10. l. , oa'j' 144 

~4 5V">>'K-~~A1W:SC254'Co nn ,ec1 r_6':Cable 4 
-A

-~~1 ' ~ l' q omputeri, In rac ' 3'-" 'iA 470_ 
- AA "'inA, 

$10 764,Tta 
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