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Abstract

Total production of Hom Mali rice in Thailand is insufficient for the international market
demand. Tung Kula RongHai (TKRH), located in the Notheast, is one of the main Hom Mali
rice production areas that is considered as having the best grain quality. However, the rice yield
per unit of land area in TKRH is relatively low. This was due to poor soil fertility and weed
problem, particularly in broadcasting direct-seeded rice. The objectives of this research were to
classify the paddy lands of TKRH into units based on soil fertility levels. Improvement of soil
fertility status through using green manuring and chemical fertilizers at different soil fertility
levels were tested. Weed control using various herbicides was also studied in broadcasting direct-
seeded rice. The experiments were conducted both in a greenhouse and in a farmer’s field in
TKRH. The results showed that the paddy land in TKRH could be classified into two soil fertility
levels namely low and medium whereas no high fertile soil was observed. The low fertile soil
level covered more than 70 percent of the total land area. Green manuring tested in the low and
medium fertile soils of broadcasting direct-seeded rice suggested that mixed broadcasting seeds of
mungbean and rice crops into the paddys fields gave higher rice grain yields than that of paddy
fields without mungbean used as green manuring. Since the mungbean crop was subjected to
waterlogging at flowering stage, the crop died and became green manure. For transplanting rice,
growing Sesbania rostrata and cowpea (Vigna unguiculata) before rice in the low and medium
fertile soils with incorporation of the plant materials into the soils gave higher rice yields than that
of the treatments without green manuring crops. The Sesbania rostrata and cowpea gave the
highest economic returns when compared with the others which were tested in the low and
medium soil fertility status. Green manuring used as a source of fertilizer had no effect on grain
quality. In the case of chemical fertilizers, the application of the rates of 9.6-4.8-6.0 and 9.6-
4.8-4.2 kg/rai (N-P,0,-K,0) gave the highest economic returns in low and medium fertile
soils, respectively. Forms and rates of chemical fertilizer had no effect on grain quality.
Application of potassium in combination with nitrogen fertilizers at panicle initiation was
recommended in order to reduce the dirty panicle disease. Weed problem was the main constraint
of broadcasting direct-seeded rice. The pre-emergence herbicide, Saturn-D, and the post-
emergence herbicide, 2,4-D, proved to be better in controlling weed and gave higher economic
returns than those of the other herbicides tested. In order to provide green manuring for a long
term to the interested farmers, available seed in the farm is also important. Therefore, seed
production areas of mungbean and cowpea near TKRH were investigated. The results showed that
appropriate production areas were Pochai, Nongpok and Pontong districts in Roi Et province.
Mungbean and cowpea could be recommended to grow after the last ratooning of sugarcane
harvest during the period awaiting for planting the next cycle. In this report, the data base for

geographic information system at TKRH is also presented.



Executive Summary

Project Title : Improvement of Production Efficiency of Hom Mali Rice at The Farm Level

Problem statement and importance :

Rice is one of the most important crops of Thailand as it is the staple food for Thai
people and a major source of incomes for farmers who are the majority of the population.
Thailand is also the biggest rice exporter in the world. Thai rice, however, faces price pressure
and strong competition in the international market resulting in low internal price, hence, affecting
farmers incomes. One way to solve this problem is necessary to make Thailand to be a stronger
competitor by improving rice quality, and yield and marketing efficiency with the use of improved
technologies, particularly for high quality rice where Thailand has comparative advantages. Khao
Dawk Mali 105, a high quality rice is one of the promising cash crop in Northeast Thailand. One
of main production areas in Northeast Thailand is located in Tung Kula RongHai which covered
an area of approximately 3 million rai. However, the average rice yield in this area is still low
due to low fertile soils and weed problem in broadcasting direct-seeded rice. This project aims to
formulate specific production technology recommendations to farmers for soil improvement for
different soil fertility levels and weed control in broadcasting disrect-seded rice of Khao Dawk

Mali 105 in Tung Kula RongHai in Northeast Thailand.

Objectives :
1. To classify the paddy fields into unit based on soil fertility levels
2. To develop the appropriate technology for improving soil fertility specific to fertility
levels
3. To develop the appropriate technology for weed control using herbicides in
broadcasting direct-seeded rice
4. To determine the appropriate areas for seed production of green manuring crops

5. To develop the data base for geographic information system of Tung Kula RongHai.

Methodology :

The land classification scheme was developed. In this scheme, there are three categories
i.e., zone, sub—zone and unit. The land areas can be divided into different zones based on the
landform classes. Each zone can be further divided into sub-zones based on some important soil
characteristics including depth, texture, and salinity. Each sub-zones can be further divided into
units based on soil fertility levels. Based on the adopted classification scheme, different zones,

sub-zones and units in the Tung Kula RongHai were mapped. Research areas were then selected



for individual land units to conduct the experiments under field conditions for making specific

production technology recommendations.

Result :

The results showed that the paddy fields in Tung Kula RongHai could be classified into
two soil fertility levels ; low and medium with no high fertile soil. The low fertile soil covered
more than 70 percent of the total land area. Green manuring tested in the low and medium fertile
soils of broadcasting direct-seeded rice suggested that mixed broadcasting seeds of mungbean and
rice into the paddy fields gave higher rice grain yield than that without no mungbean as a green
manure. Since the mungbean crop was subjected to waterlogging at flowering stage, the plants
died and became green manure. For transplanting rice, growing Sesbania rostrata and cowpea
(Vigna unguiculata) before rice in low and medium fertile soils with incorporation of the plant
materials into the soils gave higher rice yields than that of the treatments without green manuring
crop. Incorporation of Sesbania rostrata and cowpea residues gave the highest economic returns
when compared with other green manuring crops. Green manuring used as a source of fertilizer
had no effect on grain quality. For chemical fertilizers, the application of formular 9.6-4.8-6.0
and 9.6-4.8-4.2 kg/rai (N-P,0,-K,0) gave the highest economic returns in low and medium
fertile soils, respectively. Forms and rates of chemical fertilizer had no effect on grain quality of
Khao Dawk Mali 105. Application of potassium in combination with nitrogen fertilizer at panicle
initiation should be recommended in order to reduce the dirty panicle disease. Weed problem is
one of the major constraints of broadcasting direct-seeded rice. The pre-emergence herbicide,
Saturn-D, and the post-emergence herbicide, 2,4-D, proved to be the better herbicides in
controlling weed and gave higher economic returns than those of the other herbicides. In order to
provide the green manure for a long term to farmers, the available seed in the farm is so
important. Therefore, suitable seed production areas of mungbean and cowpea near Tung Kula
RongHai were investigated. The results showed that the potential areas are Pochai, Nongpok and
Pontong districts in Roi Et province. Mungbean and cowpea are recommended to grow after
harvesting the last ratooning crop of sugarcane during the period awaiting for planting the next
cycle. In this report, the data base for geographic information system of Tung Kula RongHai is

also presented.
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Tydnual | WU (%) fayanual | Wi (%) | dednuel Wi (19) WU (%)
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WANITHARN WAMSHANEDY NUIWMTHAN
Tydnual | WU (%) Faydnual | Wi (%) | dednuel Wi (19) WU (%)
22 nueaun
23 49.57 23.1 24243440 | 12.32
232 2.406.88 0.12
2.3.3 731,769.40 37.13
2.4 6.19 2.4.1 )
nuesun
242
243 122,055.63 | 6.19
2.5 wulesun
2.6 475 2.6.1 )
nuesun
2.6.2
2.6.3 93,685.02 4.75
2.7 wuleaun
3 6.12 3.1 2.54 3.1.1 )
nuesun
3.1.2
3.1.3 49,971.78 2.54
32 3.58 3.2.1 v
nutesun
322
3.2.3 70,665.52 3.58
33
3.4 )
nueeun
35
3.6
4 3.07 4.1 nuleaun
4.2 3.07 60,631.26 3.07
5% | 99.85 99.85 197093633 | 99.85
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WAMIHAR WAMIHARGDY NUINMTNAR
Taydnual it (%) Trydnual fit (%) Fyanual it 45 it (%)

1 8.13 1.1 0.76 1.1.1 2588.11 0.63
1.1.3 531.33 0.13

1.2 7.37 1.2.1 30087.29 7.37

2 80.69 2.1 23.47 2.1.1 95800.20 23.46
2.1.3 44.50 0.01

2.2 0.40 2.2.1 1615.23 0.40

2.3 43.41 2.3.1 27933.40 6.84

233 149306.79 36.57

2.4 12.19 243 49760.60 12.19

2.6 1.22 2,63 4961.24 1.22

3 8.33 3.1 3.95 3.1.3 16129.15 3.95
3.2 4.37 323 17828.42 4.37

3.4 0.01 343 53.97 0.01

4 2.86 4.2 2.86 4.2.0 11658.45 2.86
PRI 100.01 100.01 100.01
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o v do o Yy &
@113@1_]‘1/]]1]5{511! WNINTDULDA

WAMINAR WANSNANEDY nUeMsHan
Fyanual it (%) Fyanuol i (%) Fayanyal it (13) it (%)
1 1.72 1.2 1.72 1.2.1 808.80 1.72
2 64.45 2.1 21.16 2.1.1 9946.69 21.16
2.3 28.02 2.3.1 1760.89 3.75
233 11409.76 24.27
2.4 5.9 2.4.3 2773.26 5.90




UAMIHAR WAMIHANGDY NUWMINAR
Tydnual it (%) Trydnual it (%) Fyanual At (13) it (%)

2.6 8.72 2.6.3 4100.05 8.72
2.7 0.65 2.7.3 306.89 0.65
3 30.82 3.1 21.98 3.1.3 10335.60 21.98
3.2 8.84 323 4157.38 8.84
4 3.02 4.2 3.02 4.2.0 1418.17 3.02
FAY**® 100.01 100.01 100.01

" 310020ANEIRUENYULYDAVANTHAN IVANIIHANGDY HazHLIBNIHANDE 1M1 3

A 4 Vo A
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H Y v
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o a o @ ]
DUNDFITIUNY %Qﬁﬁﬂgjﬂﬂlﬂﬂ

AMIHAR WAMIHANGDY NUWMINAR

Fyanual ﬁyuﬁ (%) ”aujé’nmf ﬁyuﬁ (%) ”muﬁﬂmi/ ﬁTuﬁ (13) ‘ﬁuﬁ (%)

1 14.56 1.1 8.48 1.1.1 11001.42 3.93

1.13 12739.07 455

1.2 6.05 1.2.1 16944.88 6.05

13 0.03 1.3.1 89.77 0.03

2 79.07 2.1 22.81 2.1.1 63860.70 22.81

2.3 44.17 2.3.1 19628.17 7.01

233 104021.71 37.16

2.4 8.27 242 27.34 0.01

243 23118.35 8.26

2.6 3.82 2.6.3 10697.17 3.82

3 3.27 3.1 1.62 3.1.3 4537.96 1.62

3.2 1.65 323 4632.53 1.65

4 3.09 4.2 3.09 4.2.0 8650.93 3.09

T 99.99 99.99 99.99

" 31902RsANEINUENHULVBIVANIHAN [WANTHANGDY LazHUIEMINanDY 1uM1319N 3

Y v i1
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WAMIHAR WAMIHARGDY NUIMTNAR
Taydnual it (%) Trydnual fit (%) Fyanual it 45 it (%)
1 16.22 1.1 5.19 1.1.1 3515.99 2.33
1.1.3 4312.32 2.86
1.2 4.2 1.2.1 6343.97 4.20
1.3 6.83 1.3.1 10306.55 6.83
2 73.87 2.1 8.43 2.1.1 12016.01 7.96
2.1.2 709.29 0.47
2.3 61.84 2.3.1 3433.72 2.27
233 89934.10 59.57
2.4 1.69 243 2556.85 1.69
2.6 1.91 263 2883.07 1.91
3 7.1 3.1 0.25 3.1.3 375.36 0.25
3.2 6.85 323 10338.75 6.85
4 2.82 42 2.82 42.0 4254.94 2.82
FAYF* 100.01 100.01 100.01
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AMIHAR AMIHANGDY NUWMINAR
Tydnual it (%) Fydnual it (%) Fyanual it (13) it (%)

1 48.98 1.1 0.37 1.1.1 46.27 0.31
1.1.3 8.91 0.06
1.2 0.43 1.2.1 65.00 0.43
1.3 48.18 1.3.1 7213.86 48.18
2 44.57 2.3 43.74 2.3.1 6548.53 43.74
2.6 0.83 2.6.3 124.30 0.83
3 343 3.1 3.43 3.1.3 513.29 3.43
4 3.02 4.2 3.02 4.2.0 45221 3.02




WANITHARN WANTHANEDE WUIWMITHAN
v o A A v o o A A v @ o A A ' A A
wanual | Wuh (%) Nyl NUN (%) Nyl wun (19) | Wun (%)
FAU** 100.00 100.00 100.00
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WAMIHAR WAMIHANGDY NUINMTNAR
Fyanual it (%) Fyanuol i (%) Fayanyal it (13) it (%)
1 12.1 1.1 5.55 1.1.1 14284.64 5.38
1.1.3 460.48 0.17
1.2 5.79 1.2.1 15359.29 5.79
1.3 0.76 1.3.1 2007.63 0.76
2 76.86 2.1 1.19 2.1.1 3165.75 1.19
2.2 0.13 2.2.1 335.08 0.13
2.3 50.97 2.3.1 51647.85 19.46
232 2338.70 0.88
233 81284.19 30.63
2.4 3.25 24.1 4965.70 1.87
243 3668.34 1.38
2.6 21.32 2.6.3 56585.18 21.32
3 7.34 3.1 2.50 3.13 6635.16 2.50
32 4.84 323 12847.41 4.84
4 3.70 4.2 3.70 4.2.0 9822.25 3.70
PP 100.00 100.00 100.00
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WAMIHAR WAMIHARGDY NUIMTNAR

ydnwel | i o) winwel | Wi oo | dadowel | i () | i o)

1 2.11 1.2 0.78 1.2.1 259.11 0.78

1.3 1.33 1.3.1 444.05 1.33

2 86.01 2.1 0.82 2.1.1 274.84 0.82

2.3 46.49 2.3.1 3894.75 11.67

233 11617.77 34.82

2.4 9.44 2.4.1 2502.91 7.50

243 647.43 1.94

2.6 29.26 2.6.3 9764.01 29.26

3 7.64 3.1 4.65 3.1.3 1551.32 4.65

32 2.99 323 998.29 2.99

4 423 42 423 42.0 1412.54 423

FINF* 99.99 99.99 99.99
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& 4 Vo A
5 AN % NUND199Z 1IN 100 % 11199910 3ilaiey
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A15197 5.8 mumﬁuﬁmmmmswaﬁ FUANTINARNYDY LA UIINTTHNAA mmmqaﬁm‘lﬁlimw

unodnde Taniaelass

UAMIHAN WAMIHANGDY NUWMINAR
wdnuel | Wit ) wanwel | Wi oo | dudowel | dud (s | it o
1 2.36 1.2 2.36 1.2.1 264.27 2.36
2 90.54 2.1 5.10 2.1.1 570.49 5.10
2.3 69.27 2.3.1 1575.04 14.07
233 6177.89 55.20
2.4 1.60 2.4.3 179.04 1.60
2.6 14.57 2.6.3 1630.72 14.57
3 4.65 3.2 4.65 323 520.66 4.65
4 2.45 42 2.45 42.0 274.69 2.45




WANITHARN WANTHANEDE WUIWMITHAN

Tydnual | WU (%) Tydnual | Wi (%) Fyanual Wi (19) | Nud (%)
PRI 100.00 100.00 100.00

" 91902ReANEINUENHULVBIVANIHAN LWANTHANGDY LazHUIEMINanad lum319N 3

4 v 1
**NATIN % ﬁuﬂmmz"lmmﬁu 100 % Lﬁ’t’)ﬂmﬂﬂﬁ:ﬂﬂlﬁy

' 4 v
A1519% 5.9 ﬂlu1ﬂﬁuﬂﬂl@ﬂlﬂ]ﬁﬂﬁwa@] FUANTINANYDY LA UIINTTWNAA maanmm%’m"lﬁ”lmmm

sunemgu Saniagsuny

UANSHAR UANSHANDDY NUWMIHAR
Tydnual it (%) Trydnual i (%) Fyanual it 45 it (%)

1 36.39 1.1 1.73 1.1.1 417.13 0.39
1.1.3 1457.06 1.34
1.2 3.77 1.2.1 4085.36 3.77
1.3 30.89 1.3.1 33466.80 30.89
2 54.69 2.1 4.19 2.1.1 454138 4.19
2.3 47.27 23.1 8562.67 7.90
233 42659.18 39.37
2.4 2.24 243 242539 2.24
2.6 0.99 2.63 1070.07 0.99
3 5.28 3.1 0.96 3.1.3 1042.49 0.96
3.2 4.32 3.2.3 4683.16 432
4 3.63 4.2 3.63 4.2.0 3934.55 3.63
FYUH* 99.99 99.99 99.99
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A15197 5.10 mumﬁuﬁmmmmswaﬁ UANTINARNYDY LA UIINTTHAA mmmqaﬁm‘lﬁ’iumm
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BUNOYUNALT TINTAgIuns

UAMIHAR WAMIHANGDY NUIMINAR
”tyé'ﬂynf ﬁ?uﬁ (%) ‘”mﬁnyn’f ﬁyuﬁ (%) wmuﬁﬂyﬂi/ “ﬁuﬁ (13) ﬁfuﬁ (%)

1 15.92 1.1 0.47 1.1.1 582.42 0.12

1.13 1681.34 0.35

1.2 3.54 1.2.1 16841.03 3.54

13 11.91 13.1 56641.17 11.91

2 78.55 2.1 23.44 2.1.1 111416.57 | 23.43

2.13 43.75 0.01

2.3 51.85 2.3.1 39816.06 8.37

233 206777.87 | 43.48

2.4 1.33 2.4.1 1203.73 0.25

243 5158.37 1.08

2.6 1.93 2.6.3 9164.31 1.93

3 2.99 3.1 1.43 3.13 6303.09 1.43
3.2 1.56 323 7417.48 1.56

4 2.54 4.2 2.54 42.0 12063.37 2.54
FAYF*® 100.00 100.00 100.00

" 10azBeaNeINUENHUZYDAVANITHAN IVAMIHAAGDY tazHLIeMInanDglua119N 3
& o Lo &
= Na3I % NUN019z iy 100 % iiiesrnmsilaey
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WANMINAR WANSNANEDY nUeMIHan
Toyanual it (%) Taydnual it (%) Fyanual it 5 it (%)
1 0.02 1.2 0.02 1.2.1 29.09 0.02
2 90.97 2.1 21.06 2.1.1 36516.11 21.06
2.3 39.48 2.3.1 57435.90 33.13
233 11011.77 6.35
2.4 24.72 2.4.1 11072.71 6.39




UAMIHAR WAMIHANGDY NUWMINAR
drydnual it (%) Trydnual it (%) Fyanual At (13) it (%)

243 31769.09 18.33
2.6 5.71 2.6.3 9903.12 5.71
3 5.17 3.1 1.18 3.1.3 32042.34 1.18
3.2 3.99 323 6910.49 3.99
4 3.85 4.2 3.85 42.0 6667.87 3.85
FAYF*E 100.01 100.01 100.01
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