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Executive summary

Introduction

On the highland of Thailand, paddy cultivation is terrace paddy cultivation, using water
from natural waterway, there is no irrigation system like the central plan. The farmers apply
water from natural waterway to the field in the whole season from the upper field to lower
one. By this method water use is more than the consumptive use of paddy, more water lost
is through deep percolation and runoff. Water is keep in the field for weed control but water
is maintained all the time, it will ferment and emit methane gas. Methane gas is a
greenhouse gas effecting more than carbon dioxide by 20 time. Furthermore, they also plant
cash crop like vegetables and use water from the same natural waterway, sometime exists
water shortage for paddy, especially at critical stage from maximum tillering stage to

flowering stage.

Now-a-day, the season is more or less fluctuating. Water shortage starts from the
beginning of paddy planting season. To decrease the effect of water shortage, the paddy
planting to seek for the method to increase water use efficiency and stability paddy planting
on the highland by decreasing water use of paddy. The Alternate Wetting and Drying
method was applied for more water use efficiency by not keeping water in the field all the
time, it can reduce the fermentation on the field and paddy still can get enough water for

its growth.

Objectives
1) To compare the water consumption in Alternative Wet and Dry method with
Traditional method on the highland.
2) To compare the water consumption in photosynthesis variety and non-

photosynthesis variety.

Research methodology
1. Study in 2 Locations at Royal Project Extension of Long-Khot, Phrao District and

Royal Project Extension of Pa-Tak, Mae Taeng District in Chiang Mai Province. The
study area was around 360-400 sq.m. Water supply from natural waterway and the
study was done in one cropping season.

2. The cause of study :
(1) Alternate Wetting and Drying method (AWD) and Traditional method (TM)

(2) Photosynthesis variety : Liga and non-photosynthesis variety : San-pah-tawng 1



3. 4 treatments were studied

AWD + Photosynthesis

TM + Photosynthesis

AWD + non-photosynthesis

TM + non-photosynthesis

4. Water apply method

Operation

Traditional method

Alternate Wetting and Drying

method

1. Initial stage
(0-25 After transplanting)

Water 3 cm.

above the surface

Water 3 cm

above the surface

2. Initial stage — maximum
tillering stage
(25 - 60 After transplanting)

Water 5 cm

above the surface

Water 3 cm

above the surface, then allow it
to dry 15 cm. below the surface,

60 days after germination or 40

days after transplanting

3. panicle formation - ripening
(75 - 130 After transplanting)

Water 7 cm
above the surface
Drain water 7-15 Day before

harvesting

Water 5 cm
above the surface
Drain water 7-15 Day before

harvesting

Record the water supply to the field by using the CUT-THROAT FLUME in each plot

and install PVC 4 inch in diameter and take out the socil from the tube for checking water

level below the surface for Alternate Wet and Dry method. After the study was finished,

Compare the water use in each plot by calculation, based on the equal area (1 rai = 1,600

sg.m.). The data recorded are as follows

1.

2.
3.
q
5

Water supply and Drainage

Plant high and plant per hill every 7 days

Chemical fertilizer used

Count number of root at maximum tillering stage

Yield component :

1) panicle length

2) secondary branch per panicle

3) weight of fill and empty erain per panicle

4) vyield per harvesting area

Photo record in every growing stage



After evaluating data record of yield component and yield. The optimum water use
in San-pah-tawng 1 variety (non-photosynthesis variety) and Liga variety (photosynthesis

variety) in the area of 1 rai or 1,600 sgq.m. would be known.

For non-photosynthesis variety
AWD method yield ...keg/rai water consumption  ..cu.m./rai
Traditional method vyield .keg/rai water consumption  ...cu.m./rai
For photosynthesis variety
AWD method yield ...kg/rai water consumption  ...cu.m./rai

Traditional method vyield .keg/rai water consumption  ...cu.m./rai
Plot no 1. Royal Project Extension of Long-Khot, Phrao District in Chiang Mai Province

Owner Name : Mr. Chatchai Poopad

Area : Traditional method 360.83 sg.m. Alternate Wetting and Drying method
372.26 sq.m.
Variety : San-pah-tawng 1. {(non-photosynthesis variety)

Plot no 2. Royal Project Extension of Pa-Tak, Mae Taeng District in Chiang Mai Province

Owner Name : Mrs. Janpen kumke

Area : Traditional method 385.05 sgq.m. Alternate Wetting and Drying method
397.70 sgq.m.
Variety . Liga. (photosynthesis variety)
Results

For Royal Project Extension of Long-Khot Phrao District Chiang Mai Province, the
San-pah-tawng 1 variety was transplanted. By Traditional method water was kept on the
field 0-7.5 cm above the surface. Water consumption was calculate by month of was 27.06
cu.m. in July (Transplanting), 117.63 cu.m. in August, 24.18 cu.m. in September and 30.67
cu.m. in October. (harvesting). The total water consumption was 199.54 cu.m. For Alternate
Wet and Dry method water applied in dept was 5 cm. per week. Water consumption as
calculated by month of was 12.38 cu.m. in July (Transplanting), 37.11 cu.m. in August, 18.42
cu.m. in September and 47.00 cu.m. in October. The total water consumption was 114.92
cum. not including deep percolation, evaporation and effective rain-fall. The water
consumption in Alternative Wet and Dry method was only 114.92/199.54 = 0.576 or 57.6

percent of Traditional method.
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For Royal Project Extension of Pa-Tak Mae Taeng District in Chiang Mai Province
the Liga variety was transplanted. By Traditional Method water was kept in the field 3-7cm
above the surface. Water consumption as calculated by month of was 26.95 m’. in July
(Transplanting), 88.56 cu.m. in August, 46.21 cum. in September and 23.10 cum. in
October(harvesting). The total water consumption was 184.82 cu.m. For Alternate Wet and
Dry method water was applied at 5 cm. per week. Water consumption as calculated by
month of was 10.79 cu.m. in July (Transplanting) 23.41 cu.m. in August, 52.49 cu.m. in
Sebtember and 19.73 cu.m. in October. The total water consumption was 106.42 cu.m., not
including deep percolation, evaporation and effective rain-fall. The water consumption in
Alternative Wet and Dry method was only 106.42/184.82 = 0.565 or 56.5 percent of
Traditional Method.

The yield component and yield 2 locations

Long-Khot Pa-Tak
ltern (San-pah-tawng 1 variety) (Liga variety)

AWD ™ AWD ™
panicle length (cm.) 222 19.1 23.6 23.8
Secondary branch per panicle 2 8 11 11
Percent number of fill grain per panicle (%) 84.3 84.2 89.9 93.9
Percent number of empty grain per panicle (%) 15.7 15.8 10.1 6.1
weight fill grain per hill (g.) 59 36 69 51
weight fill grain per panicle (g.) 3.47 2.25 3.45 3.19
weight empty grain per hill (g.) 2 0.2 2.6 1
weight empty grain per panicle (g.) 0.12 0.01 0.13 0.06
Yield per ¢ sqm. (kg.) 1.57 1.44 245 2.25
Yield per rai (kg.) 628 576 980 900

Note: AWD = Alternative Wet and Dry method
TM = Traditional Method

For San-pah-tawng 1 variety at Alternate Wetting and Drying method
- The panicle length by AWD was 3.1 cm. longer than that by TM

- The secondary branch per panicle by AWD was more than that by TM by
1 secondary branch

- The Percent of fill grain per panicle by AWD was more than that by TM
by 0.1 %
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- The weight fill grain per panicle by AWD was more than that by TM by
1.22 ¢.
- Yield per rai by AWD was more than that by TM by 52 kg.

For Liga variety at Alternate Wetting and Drying method
- The panicle length by AWD was longer than that by TM by 0.2 cm., not

significant difference

- The secondary branch per panicle by AWD was equal to that by TM = 11
secondary branches

- The Percent of fill grain per panicle by TM was more than that by AWD
by 4 %

- The weight fill grain per panicle by AWD was more than that by TM by
0.26 g.

- Yield per rai by AWD was more than that by TM by 80 kg.

The result of the study with AWD method, water used for the whole season was
less than that the Traditional method by 57%. Therefore the AWD method should be
extended and introduced to the farmer on highland area to save the water for paddy

cultivation.

Conclusions

1. A Study on Water consumption in Paddy Field in Alternate Wetting and Drying
method.

The water consumption of the research is as follows.

Non-photosynthesis variety (San-pah-tawng 1)

The Alternative Wet and Dry system, yield 628 Kg/rai, water consumption 720.6
cu.m/rai.

The traditional system, yield 576 Kg/rai, water consumption 1,111.5 cu.m/rai

Alternative Wet and Dry system get more yield 52 Kg/rai or 9.0 %, water

consumption was only 64.8% of traditional system. (Use less water, 35.2%)

Photosynthesis variety (Liga)

The Alternative Wet and Dry system, yield 980 Kg/rai, water consumption 555.5
cu.m/rai.

The traditional system, yield 900 Keg/rai, water consumption 895.4 cu.m/rai.
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Alternative Wet and Dry system get more yield 80 Keg/rai or 8.9%, water

consumption was only 62.0% of traditional system. (Use less water, 38.0%)

2. A Study on Water consumption of photosynthesis variety and non-photosynthesis
variety.

Non-photosynthesis variety (San-pah-tawng 1)

The water consumption in Alternative Wet and Dry method is used 35.2% less

water than Traditional method but Alternative Wet and Dry method got more grain 9.0%.

Photosynthesis variety (Liea)

The water consumption in Alternative Wet and Dry method is used 38.0% less

water than Traditional method but Alternative Wet and Dry method got more grain 8.9%.

Future work plan

The recommendation for the further study in the future should be with the
Traditional method, as the farmers keep on supply water by upper field to the lower field.
And during the study the amount of water was measured by CUT-THROAT FLUME, but it
could not be checked at all the time the measured amount of water was not so accurate.
So water meter is suggested to be used to check the amount of water for accurate
measurement. Beside, clear understanding with the farmers on the purposes, methods,

treatments, and varieties should be made clear before the study.

A study of water consumption in Alternative Wet and Dry method with traditional
method on the highland should be repeated. Traditionally, farmers and areas to compare
the results of each growing season. And should be researched, methane gas caused by

Alternative Wet and Dry method in comparison with the traditional method.
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