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 CHAPTER 1 ' AGRICULTURAL SECTOR

1.1 National Tevel
l:l;l"-Agricoltdral Land'(See Table 1-1 and Figure 1-1)

,5i In 1984 the farm land area was 20 121 thousand hectares and the
.-forest area was 15 151 _thousand hectares which was equal to 39. 24 and
29, 5% of the national area, respectively Looking at the change in these
| areas ‘over the past 10 years, the former nas increased from 35% to ﬁO%
and - the latter has decreased from 402 to 292, on the contrary. The_r
-percentage of forest are in Thailand is extremely ]ow and 1ts 1ncrease is
'urgently required for conservation of land and water. In comparison with
other Southeast Asian countries, the percentage of forest area to the
_ respective national land is 663 in Japan, 64% in Indomesia and 40%Z in
' l’hilipp ines, '

. -'OuéIOf.tHe rédddtion in forest area of 5.77 million hectares, 25.6%
'or 1.48 million ‘hectares are presumed to be utilized as the cultivated
- land. _The conversion of forest land to upland field especially on slopes

is'considered.one of the main causes of soil erosion in recent years.

The paddy area is 11.99 million hectares, occupying 23.4%Z of the
' national land, and has hardly increased over the years. On the other
- hand second rice cropping has become possible in certain regions in

which irrigation facilities are available. Farm land utilized for fruit

: _trees, vegetables and grassland covers an area of 2.16 million hectares

ot 4, 2A of the national land,
1.1.2 'AgriCUlrnral production'

Table ‘1-2 shows general agricultural charaeteristics by Thai

'_'geographical region, Previously, Thai agriculture centered on paddy

cropping in Central and Northeastern Regions, while the paddy cropping
"'has gradually diversified to. eultivation of upland crops, horticultural

: crops and 80 on,
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Looking at the production volume of the main cfoos fdr-1985/86 gives
ho following figures, 20. 26 million tons of paddy, 24,09 million tons of
sugarcang,. 15. 26 million tons of caSSava, and 4,93 uillion tons of maize.
These crops are for domestiec consumption as well as for export, in

addition to natural rubber and coconuts (Refer to Table 1-=3).
1.1.3 Agricultural Population and Orgauizations

In'1984, fhe uuuber of agricultufal.household'in Thaiiood'wus 4.75
million and ‘the agricultural p0pulation was - 33.54 million,'showing
increasing trend, In comparison with the whole Kingdom, agrlcultural
household accounted for 54, 7% of the total, and agricultural population
did 64.7%Z. The iuncreasing trend in agricultural population has created a
hindrance to the growth of the rural economy due to lack of employment

opportunity.

Agricultural cooperative are established at the district level
carrylng out purchasing and marketing activities, however, average number

of membership does not exceed 17.5% due to their weak financial base.

1.2 Present Agriculture in the Basin
1,2.1" Crop Husbandry

Table 1-3 can clarify that the Chao Phraya River Basin is playing a.
vitally {mportant role in Thai agriculture In particular, wet season
paddy cropping occupies about 48 percent and dry season paddy cropping
about 84 percent of the national total, respectively Besides, mungbean,'
sorghum, and soybean as well are produced in the Ba31n by nearly 90 -
percent of the natjonal total, Tables 1-4 nd 1-5 1ndicate average croo
production and average cropping intensity in iho Study Area,

respectively,
1.2.2 TIrrigated Agriculture
The irrigated farm land ratio 1s found highest in RID Region 9

followed by Region 7, 1, and 8 in order. In Region 9, however,_the_u
irrigated farm land belonging to the Chao Phtaya River Basin is only 0.6
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'?ercén£~of the total in the Region. Region 1 provides only small farm
land in acreage due to its location 1n the mountaln Basin. Under the
circumstances;rirrigated agfiﬁultute'has been practised mainly in Region
7 and 8. Consequently; Region 7 blessed with better irrigation
conditions-phan_dther Regibns can produce about 60 percent of the

~national total of dry season paddy,
1.2.3 Present Conditions of Fafm Mechanization in the Basin

Thg.farming machinery used in the Basin is mostly a two-wheelg
cuitivator_which is owned at the rate of one cultivator per six farm
households. Since, however, the cultivators are unevenly diffused in the
.BaSiﬂ; Region'3 and 8 have ome machiné per four farm households and
Region 7 has one per five, whereas . Reglon 1 has one per 16, and Region 2
has one per 14, resﬁectively. And these figures suggest'that the farm
méchaniZétion has been making a progress in the paddy growing areas,
Mechanical threshing has been promoted as well in the Delta, whereas

manual works are still practised in the upper reach of the Basin.

..~ The diffusion rate of irrigation pumps is highest in Region 7
followed by 8 and 3 in order. Generally, the diffusion rate is higher in
the lower reach of the Basin, and Region 7 shows the rate as high as one

pump unit per three farm households,
1.2.4 Land Holding

One farm household holds aﬁdut_3.9 ha on an average for the whole
.Chao Phraya Basin, which are slightly smaller than the national average
of about 4.3 ha. The ratio of the owner farmers to the tenant farmers is
7 to 3; although the owner farmers tend to be decreased in number in the

lower reach as Nonthaburi, Sumut Prakan, etc.
1.2.5 " Paddy Cropping Types
The paddy cropping appeé;s to be different {n {ts method by areas.

Followings are the rough descriptions of the cropping methods practised

in the Basin.

6-3



-~ Direct sowing

Irrigated Paddy -

xr~Tiansp1an;ing-

——— Floating Rice —-Direct Sowing (Wet Season)

Rainfed Paddy-———{~

The paddy cropping in the Area can be roughly divideq_ihto two, the

Upland Paddy ——— Direct Sowing

irrigated paddy cropping represented by thé'Chéo‘Phraya-DgltaJahd:the
rainfed paddy cropping which can be further divided into floating rice
cropping and upland paddy cropping. ' B :

‘Floating rice 1s grown mainly in Ayutthaya and its surrounding ‘areas -
Whére'there'chrcnidally happens considerably deep inundation by two to
Four meters in the wet season. The floating rice was cropped in the area

~ of gbout 228,300 ha in the year of 1986/87.

Recently, however, the direct sdwing has become popular in the Delta
for reducing the production cost, but there has been some problem coming
up in the water utilization in the dry season because this method

requires, much more water than the transplanting method.

The ratio of transplanting to direct sowing is 32 percent to 68
percent for the whole Basin, while transplanting accounts for almost 100

percent in the upper reach of the Basin,

1.2.6 Croppiﬁg Pattern

The typical cropping patterns prevailing in the'respectiveiélD
Regions of the Chao Phraya Basin are illustrated in Figure 1-2, Paddy
cropping is a core for each cropping pattern, but there'seems to be

certain characteristic features observed by areas,
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.The.repfesehtative'cropping'pattErn are shown as follows;

"Upper”Réach_
(Region 1 & 2}

Middle Reach
(Region 3)

Lower Reach
(Region 7, 8 & 9)

Drg Season

Wet Season

6-5

Garlic Rice
Tobacco Rice
Vegetables Rice
Groundnuts Rice
Soybean Ricg
Rice Rice
Mungbean | Rice
Riée Maize
‘Maize’ Maize
Rice Rice
_'Muﬁgbean Vegetables
Fruits Fruits

Remarks

Most popular

Favourable in jrri-
gation conditions

Phechabun, Nakhon
Sawan

ﬂakhorn Sawan

Rangsit Area
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Table 1-2 - agricultural characteristics by Regilons, 1984

(¥/Farm Household)

6-17

_ North- . Central Whole
Items' Fastern Northern . Plain  Southern Kingdom
(D 'Total Land (1, 000 ha) 16,885 16,964 10,390 7,072 51,311
2) Farm Holding Area (1, 000 ha) 8,653 4,535 4,576 2,286 20,050
3 (2)/(1) x 100 (%) 51.2 26.7  44.0 32.3 39.1
4 Paddy Lani (L; 000 ha) 5,927 2,702 2,414 782 11,825
(5). Fleld Crop Area (1,000 ha) 1,887 1,424 1,471 22 4,804
) Fruits/Tree Crup Area (1,000 ha) 105 149 379 1,296 1,929
() Vegetable & Flowers (1,000 ha) 17 16 27 K 66
(8) Irrigated Area (1,000 ha) 522 871 1,930 336 3,659
(9) ‘Ratio of Irrigated Area (%) 6.0 19.2  42.2 14.7 18.2
(10) Population (1,000 prs) - 1985 18,061 10,390 16,899 6,437 51,796
(11) Population Demsity - 1985 107 61 163 91 101
(12) Ho. of Farm Households 1,975,599 1,256,666 876,080 632,089 4,740,434
(13)  Farm Size (ha) 4.38 .61 5.22 3.62 4,23
(14) Planted Area Eof Paddy’
- Wet season (ha) - 1983/86 4,773 2,136 2,009 592 9,510
Dry season (ha} e_l986 34 70 503 30 637
(15) Paddy Production - 1986 _
Wet season (1,000 tons) 7,392 5,101 4,504 933 17,930
© Dry ‘season (1,000 tons) 88 249 1,921 76 2,334
(16) Paddy Yield per Hectare (tons/ha)
Wet season (1985/86) 1.62 2.44 2.28 1.63 1.95
_ Dry season (1986) 2.57 3.57 3.83 2.51 3.66
(17) Production Cost of Paddy
: 1984 - 1985 : ,
_ Wet season (¥/ha) 4,966 6,324 5,923 5,768 5,537
Dry season (¥/ha) 6,734 9,175 9,709 7,604 9,380
(i8) Hb.-of:Tﬁactors ~ 1985 :
' . 2 Wheels Tractor 38,790 139,785 172,027 51,480 402,082
4 Wheels Tractor 4,950 9,296 16,082 1,087 31,415
(19)7 No;_of Farm Household/Tractor 50 8 5 13 1t
(20} Income (H/Farm Household} 1982/83
- Farm Income 11,494 20,502 38,529 - 17,015 19,422
Off-farm Income 12,529 11,451 15,829 20,989 13,961
© Total 24,023 31,953 54,358 138,004 33,383
(21) Expenditure (3/Farm Household)
- 1982/83
Household Expénse 16,040 19,477 31,422 24,074 20,759
~Farm Input Expense 5,748 9,895 21,335 5,612 9,601
Total : 21,788 29,372 52,757 29,686 30,360
(22) Disposable Tncome 2,235 2,581 1,601 8,318 3,023



Table 1-3 Agricultural Situation of the Studv Area

Whole Kingdgm. §Eg§y_Area_
Land Use
- Total Land (1,000 ha) 51,311 (100) 19,063 (37)
- Forest Land | 15,151 (100) 8,074 (53)
- Cultivable Area (1,000 ha) _ 18,626 (100) 6,611 (35)
_ Ratio of Cultivable Area (%) 36.3 _ '_'34{7 _
- Paddy Land (1,000 ha) 11,825 (100) 4,055 (34)
- Field Crops (1,000 ha) 4,805 (100) 1,969 (41)
-~ Fruit/Tree Cfops (1,000 ha) 1,930 (100} - 226 (12)
- Vegetable/Flower (1,000 ha) 66 (100} ) 24 {36)
~ Irrigated Area {1,000 ha)- 1984 3,659 (100) _ 1,951;(53y
- Ratio of Irrigated Area (%) : 19.6 i . 29.5
Population and Household
- Total Populafion
{1,000 persons) - 1985 . 51,796 {100} o .21,281 (41)
~ - Population Density - 1985 _ 100 _ 112
- Total Household (1,000) - 1980 8,460 (100} 3,628 (43)
- No. of Farm Household o L ' B 7
(1,000) - 1984 4,740 (100) 1,638 (35)
- Agricultural Population - : ,
{1,000 persons) - 1980 25,903 (100) 8,605 (33)
- Farm size (ha) : a2 - . 3.9
Production
- planted Area for Paddy
Wet season (ha) - 1985/86 9,509,849 (100) 3,273,706 (34)
Pry season {ha) - 1986 637,647 (100Q) 503,595 (79)
- Paddy Productibﬁ {1,000 tons) ' _ ’ . |
Wet season - 1985/85 o 17,930 (100) 7,837 (4a)
Dry season - 1986 2,334 (100) 1,962 (84)
- Maize (1,000 tons) - 1985/86 4,934 (100) 3,107 (63)
- cassava " - 1986 15,255 (100) 2,105 (14)
- Sugarcane " - 1985/86 . 24,093 (100) ~ 8,616. (36)
-~ Mungbean " - " . .323'K106)' ..--. 7 284 (QB)
- Sorghum " - i o 404.(100)  ' : 342 (85)
- Soypean " . - " 309 (100) 270 (87)
-~ Groundnut " - o 171 (100} . o . EQ% (5?)

6-8 _ o {Cont'd}



- Cottqn”(l,OOO Eons)'~ 1985/86
- No. of Tractor - 1983
2~wheél-Tractdr
4-wheel Tractor

'~ No. of Tractor per ha.
4. . Land Tenure — 1984
- Ownership (1,000 ha)

- Rented )

5. No. of Livestock - 1985

(

~ Buffaloe (1,000 head)

- cattle

- Swine

(

A

1]

)

}

- Whole kingdom
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102

474,685

77,324

0.03

16,816

3,234

6,250
4,829
4,224

{100)

(100)
(100)

{100)
(84}
(18)

(100)

(100)

(100)

Study Area

57

286,902
54,644
0.06

4,682
1,756

1,300
1,658
1,514

(56)

(60}
(71)

- (100)
(73)

(27)

(21}
{34)
(36)



Table 1-4 Averaged Crop Production in the Study Arvea (1982 - 1986)

(Unitt tons)

Paddy Paddy ) .
(Dry) (Het) Maiza Cassava Sugarcane Hungbesn Sorghem Soybean Groundwut Cotton Kenaf
E. Upaktream
1.1. Region - I oo i : . : o
Chiang tai 18,132 - 337,380 4,874 - 19,479 318 - 36.31! 9,205 - -
Lamphun 03,738 118,518 415 - 10,044 236 - 1,575 3,821 - -
Hae Hong Son T 2,091 16,608 635 - ha - - 2,473 2,950 - -
Sub-toral 23,961 492,706 6,324 - 29,323 554 - - 50,959 . 13,976 - -
1.2, Region - 2
Lawpang 5,973 153,206 11,620 - 313,487 5% - a5 2,618 15,774 . 111 -
Phayao 516 225,296 24,378 2,287 - 97t ‘. goz . 6,052 26 -
Phrae - 23 11i,8%7 38,951 - - 4,385 - 6,921 12,668 1,172 -
Han 2,831 78,831 66,900 L - ~ 1,455 - 216 16,429 . 3,294 -
Chiang Ral 34,776 H16,935 . 79,711 101,090 2,396 770 - 2,982 7,646 .- 53 1%
Sub~total 45,119 1,184,145 221,562 103,377 315,883 14,340 35 13,599 58,389 5,020 19
Total 45,080 1,676,851 227,886 103,377 345,406 14,894 35 354,558 74,345 5,020 19
2. Hidscresam
2.1, Region - 3 . . } )
Tak t4,213 32,741 43,946 - 11,988 2,769 ‘3 4,219 0 2,028 105
Sukhothai . 18,028 243,471 30,214 - 38,316 34,221 188 57,78t - 1,303 9,671
Uztaradic 14,198 196,287 54,984 - 581,592 12,785 - 733.710,134 - 2,081 509 -
Phitsanulok 53,895 487,884 121,688 204,702 123,180 28,014 - 9. 3,309 2,003 139 -
Phetchabun 380 487,883 657,155 2,075 1,410 63,764 41,202 5,625 2,744 14,021 -~
Phichit 19,278 429,969 36,498 - - 16,445 = 623 - 358 154 -
Kamphaeng Phet 18,820 365,247 92,268 209,692 1,832,616 28,280 370 15,9748 891 3,462 24
Hakhaon Sawan 33,764 401,211 199,324 89,823 261,814 19,846 44,985 3,753 3,214 5,17t -
Lob Buri 208 1,956 2,723 262 961 141 774 28 12 114 -
Total 172,744 2,646,149 1,219,500 506,556 3,032,177 206,335 88,787 100,846 16,614 33,447 24
3. Dewnatresn
3.1, Region -~ 7 ’ o )
Kamphaeng Fhet 1,201 23,314 5,889 $6,923 116,975 1,805 - .24 1,020 57 - 2
Nakhgn Sawan 18,116 215,320 107,053 48,194 140,474 10,648 24,136 2,014 1,729 2.711%  ~
Uthat Thani 3,976 98,774 115,539 129,007 206,066 2,930 7,146 1,029 378 2,512 ~
Chai Hat 118,654 285,586 4,285 LL14,059 160,174 919 855 7 614 6 -
Suphan Buri 289,511 304,040 14,061 161,873 2,307,854 294 3,451 401 540 541
Sing Bucri 71,688 145,864 - - 43,623 1,134 - 12 244 - -
Ang Thong 106,796 146,059 - - 39,361 a6t - - - - -
Ayutthaya 63,739 166,174 - - - 748 - - 3 - -
Pathum Thani 70,453 55,340 - - - - - - - A -
Hoathaburi 112,902 56,516 - - - - - - - - -
Bangkok Hetro, 17,007 24,371 - - - - - - - - -
Sawmut Prakan 11,095 14,380 - - - - - - - - -
Kanchanaburi 635 4,189 1,457 B,824 197,946 4 414 1,005 20 216 -
Hakhon Pathom 59,942 62,957 - - 313,030 - - - 1 - ~
Samut Sakhon 9,945 15,561 - B - - - - - - -
Sub~total 956,501 1,571,445 248,286 528,380 13,545,503 19,345 35,753 3,538 3,584 6,277 2
3.2, Regica - 8 )
MHakhoo Sawan 8,305 98,718 49,081 22,096 64,404 4,882 11,066 913 791 508 -
Chai Mat 20,570 45,991 762 . 20,286 28,488 164 152 14 109 1 -
$iog Burd. 17,365 35,333 - - 10,5567 215 - 2 59 - -
Ayutthaya 66,348 172,956 -~ - - 179 - - - - -
Pathum Thani 166,762 130,989 -~ - - - - - - B
Hontchaburi 12,383 6,210 - - - - - - - - -
Lob Buri 34, 505 124,002 451,108 43,475 159, 140 23,442 128,237 4,584 2,006 18,942
Saraburi 24,679 226,635 241,052 16,541 55,335 5,857 22,212 4,615 3,209 4,139 -
Raangkok Hetyo. 41,840 59,957 - - - - - - - - -
Samut Prakan 26,263 34,034 - - - - - - - - -
Hakhon Hayok 1,124 18,081 19 1,157 101 - - - 1 - -
Sub-total 470,137 1,152,906 742,022 163,557 318,035 35,399 161,668 10,138 6,183 23,590
1.3, Reglonm - ¢ : : . _ .
Sagut Prakan 11,096 14,380 - - - - - - - - -
Chachoengsaao 32,541 65,444 505 202,864 53,210 63 - - 01 204 2 .1
Sub-total - &4,037 79,824 503 202,864 53,210 63 - 0L 204 - 22 13
Yoral §,620,675 2,804,135 990,811 895,301 1,916,748 54,807 197,421 15,897 - 9,871 29,889 '22

Grand Total 1.661,499 7,127,775 2,458,197 1,505,232 6,294,331 276,036 286,243 171,301 100,950 68,356 &8

Source: Agricultural Staclatics of Thalland, 1385/86
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Figure 1-1 Change in Land gg;lizétion in Thailand

N ' Forest Lahd

Paddy Land
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Source.Agricuitu:al Statistics of. Thailand, 1985/86
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CHAPTER 2 SOIL AND LAND USE

2.1 .Soils and Land-form
2,1.1 Soil Map and Mapping Units

The General So0ll Map of Thailand (Scale at 1:1,000,000) prepared by
the Department of Land Development (DLD) is one of the soil maps covering
thé'Study.Afeé. "Since 1970, DLD has adopted Soil Taxonomy developed.by
the Departmehf of Agficulture of the United States of America. All soil
‘series established in Thailand were placed into the soil families of this
élaééificatioh system. In 1979, the General Soil Map of Thailand was
publiéhed.af a écale 6f 1:1,000,000, In this soll map, the great grdups
of $oil Taxonomy were subdivided into soil units by the soil texture and
acidity. The soil units and their asscclations weﬁe used as mapping
.units. A total of 91 mapping units was found in Thailand, 41 out of

which were recognized in the Study Area.
2.1.2 Soils and Land-form (See Figures 2-1 and 2-2)

Active and former tidal flats of recent marine and brackish water
de?osits occur very extensively in the Southern Central Plain. Active
tidal flats'occupy only a narrow coastal strip which is inundated daily
'by sea water. The relief is flat and the soils are very poorly drained,
gray colored fine cléyey textured Saline Hydromorphic Alluvial Soils
(Clayey Hydraquents). Part of the soils have high sulfur contents énd
either extremely acid or potentially acid (Loamy, Clayey Sufaquents),

that is, soil reaction becomes extremely acld on oxidation.

The area is for a large part under Mangrove and salt~tolerant shrubs

and in pléces used for fish and shrimp productions.
The vicinity of Bangkck is the main part of the tidal flat. The

soils are pdofly.drained, gray colored Hydromorphic Alluvial Soils with

very fine textures (Clayey Tropaauepts).

6-19



Formey tidal flat of older brackish water deposits occupy a large
area extending from Ayutthaya to Bang Khen, and Bangkok. Flooding by -
river water takes place to depﬁhs,of ohé:meter:or more for four to seven
months during the rainy season. The goils are soﬁeﬁhat_poorly drained,
very fine textured MHydromorphic Alluvialr Soils (Acid. Sulfété
Soils) (Clayey Acid Tropaquepts). These soils are characterized by the
occurrence of yellow jafosite mottles assbciatedrwith extremely acid

reaction in some part of the profile.

The soils om tidal flats are malnly used for wet land rice and
locally are ridged for the cultivation of fruits and vegetables. In a
wide zone along the eastern border of the Central Plaln, parent méterials
of the low terraces consist of marl drived clays that are ‘rich in
montnerillonite. The soils are very fine textured and crack widely in

the dry season. They are identified as Grumsols (Clayey Pelluderts).

Flood plains of recent river alluvium oceur along thé Chao Pﬁraya'
River around from Ayutthaya to Phitsanulqk.and Kamphean Phet. The soils
found on higher position of the flood‘plains are moderatéiy well dréined,
loawy Alluvial Soils (Loamy Ustifluvents). ~They are subject to short
floods Huring the ralny season and mainly used for upland and garden

crops, orchards.

The soils in depressed position of the flood_pléins are poorly
drained, clayey Hydromorphie Alluvial Soils (Clayey Tropaquepts). In the
Central Plain, these soils are flooded to depths of 50 cm or more and

usually used for broadcast rice.

Low alluvial terraces of semi-recent . and old alluviumx-occur
extensively both sides of flood plains. These terraces have nearly flat

relief and consist of higher and 1ower~1ying areas.

The soils of the lower.lying.afea are soﬁeﬁﬁéﬁ pobrly dféiﬁed and
flooded by {impounded rain water durlng the rainy season.. They'are finé
loamy to clayey textured Low Humic Gley Soils (Clayey Ttopaqualﬁs, Clayey
Paleaquepts). These solls are mainly used for transplanted rice during

the rainy season.
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‘The soils of the higher parts are moderately well drained, fine
loamy, Non-calcic Brown Soils (Loamy Haplustalfs). They are mostly used

for orchards, garden .and uplaﬁd crops.

High alluvial terraces and féns are scattered along the border of
the Southern Central Plain. Their relief is undulating and the soils are
modérately_wéll drained, loamy textured or skeletal Gray Pedzolic Soils
" {Loamy Paleustalfs, Skeletal Paleustalfs). -They are under Dipterocarp

forest with some areas cleared for cultivation of some upland crops.

-In North Thailand, high terraces and fans occur in all major .
alluvial bésins. The soils on main parts of these lands have undulating
relief and are ﬁodefately well drained, loamy textured Gray.Podzolic
Soils-(Loamy‘Paleustults). The soils in higher and well drained areas
with undulating or rolling relief, belong to Red Yellow Podzolic Soils
(Skeletal Paleustults). Terraces and fans are largely cleared for

shifting cultivation of upland crops.

Erosion'suxfades and Plateaux occur among the hills and mountains in
"the middle and upper pafts of the Chao Phraya River Basin. . Their reliefs
are undulatiﬁg to rolling and the parent materials are from various
rocks, such as granit, shale and its metamorphic equivalents, and marl.
The soiis mainly belong to Red Yellow Podzolic Soils or Reddish Browm
lLateritlic Soils (Clayey Paleustults, Skeletal Paleustults). Formerly
these solls were under forest but at present they are increasingly

cleared for cultivation of upland crops and tree crops.

'Hills and mountains occupy a considerable part in North Thailand.
Théy are formed in widely variable rocks. Little is known about the soil
of these areas. 1In mappiﬁg, they have been mostly mapped as slope
complexes or slope phases of soil series. The hills and mountains are
mainly under forest, but at present increasingly large areas are being

cléare&l

2.2 Present Land Use (See Figure 2-3)

Most of the Southern'Central Plain is in cultivation., The former

tidal flats extending from Ayutthaya to Bang Khen, and the lower parts of
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river alluvial plain are flooded to depth of 70-80 cm on the average for
more 4-7 months during the rainy season. The areas are prihbipally ﬁsed
for broadcast rice. Most of the broadecast rice is sown in early rainy -
season and the rice plants are grown strong enough by the time floods
come in August. On the marine plain along.the coast, and the higher

parts of alluvial plains and low terraces, rice is mainly transplanted.

In the area where flooding takes place not more than 30 = 50 cm
depth for a period ranging from 4 - 5 months during the rainy season.

Transplanted rice is planted from June to September and harvested from

Novewmber to January.

In some areas between Nonthaburi and Bang'Len-onrthe wesfern-side of
Chao Phraya River, two crops per year are grown, Floodiﬁg is- not very
deep in the réiny season and irrigation water can Be pumped out of the
canal to irrigate the dry season crops. Second crops are plénted in
March to April and harvested in July or Aupust. Some places on somewhat
higher positions, such as natural levee in the Southern Central Plain,
are used for upland crops (sugarcane, corn, beans etc,), garden crops and

orchards.

Around Bangkok and Thon Buri, man-made ridged soils with deep
ditches between the ridges have been constructed. Most of them are used
for vegetables and ffuit trees, such as chinese cabbage, peas, chillis,
tomatoes, durians, mango, various citrus fruits, and coconuts. The water
table in these soils is permanently kept at about 70 cm below the top of
the soil surface and in the dry season the crops are watered from the
ditches. Gardens are surrounded by dikes to prevent flooding in the

rainy season,

Mangrove and Nipa forests occur in the active tidal zone'aldﬁg the
coast, They are used for charceal production and thatching. The active
tidal area is also used for fish and shrimp productions. On the alluvial
plains along the middle stream of the Chao Phraya'River; somewhat higher
parts are mostly used for upland crops, vegetabie gardens and.orcha:dé.'
The lower-lying areas on them with nearly flat relief; are mainly used

for cultivation of rice during the ralny season.
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The low alluvial terraces contiguous to plains are used for various
upland crops (corn, sugarcane, beans), vegetébles, and fruit trees
(banana, citrus fruits). They are one of the main crop land for upland

crops in the Cth'thaya River Basin.

The lower parts of low aliuvial terraces are used for transplanted

rice during the ralny season.

Hilis, mountains, erosion surfaces and high terraces occur mainly in
“northern part of the Chao Phraya River Basin., They were formerly covered
by Dipterocarp and mixed deciduous forests. But nowadays, not a little

part of them is cleared for shifting cultivation of upland crops.

2.3 Land Use Potentiality {See Tables 2-1 and 2-2, Figuyre 2-~4)

Land wuse ppﬁentiality in the Chao Phraya river basin has been
classified on the basis of "General Potential Land Use Map" published by
DLD (Department of Land Development) in i982. The classification of land
potential was, comprehensively, made 1in accordance with land slope,
dréinability, condition of flood/inundation, soil characteristics, depth
of effective soil iayer, and fertility. The result shows that the Study
area divided into three, namely (1) land suitaﬁle for upland crops with
good drainaﬁility (19.6%),“(2) land suitable for paddy (23.5%), and (3)
land ot suitéble for any crops (56.9%) in mainly mountainous region
extending RID Region 1, 2 and 3, The land suitable ford upland
crops extends terraces, especially in Region 3 having two million
hectar_eé good for large scale cultivation of maize, sorghum, cotton

etc (Refer to Table 2-1),

In Regions 3 and 7, cultivation of cassava is prevailing in sloped
lands. Generally the cassava 1s consecutlvely grown without any
_fertilizatiqn and plunders soil fertility, resulted in changing the
cultivatéd_l&nd to a waste land, therefore, it is desirable to carry out

crop rotation with such léguminous crops as groundnuts, soybean, etc.

The land suitable for paddy develops in Region 3, 7, 8 and B,
in which lowlying land with clayey loamy soll extends widely, and
these four Regions occupy about 85% of the paddy land in the Study

area,
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2.4 Present Land Use aund Potential

Figure 2-5 indicates comparisoh'Bétweén the present land use péﬁtérn
and the result of study on land potentiality as explaiﬁed in the previous
section 2.3. According to Figure 2-5, those Changﬁats of Lampaﬁg,
Lamphun in the Chao Phraya upper basin and Chiang Rai ‘have potential to
increase upland than at. present. Similary, upland can be expanded in
Changwats of Tak, Kamphaeng Phet, Phichit, Sukhothai, Uttaradit, Nakhon
Sawan in the middle basin, and Uthai Thani, Chainat, Suphan Buri, Sing

Buril and Ang Thong in the lower basin.

In Changwats of Ayutthéya and Pathum Thani where an acidié soil is
distributed widely, the land suitable for upland crops 1is thardly
available, except introducing the raised bed farming method practised Ain
Rangsit area and the suburbs of Bangkok Metropolis, which requires a

quite big amount of investment as well as enough amount of irrigation

water durilng dry season.

2.5 Water Management for Problem Soills

Acid sulfate soils and saline soils occur in concentration in the
former tidal flats of the Southern Central Plain in covering an area of

about 900,000 ha as main problem sofls Thailand {5¢e Figure 2~6).

Acid sulfate soils are the soils with very low pll valués resulting
from oxidation of sulfide (mainly pyrites) into sulfuric acid and acid
sulfates, The main factors affecting the soil pHh values are the amount
of pyrites and potentially neutralizing components such as carbonates in

the brackish water sediments,

Under the monsoon climate, soil acidity iIn the dry season accelerats
the concentration of acid. The accumulated products tend to riéﬁ'iﬁ the
solls with groundwater table raised at the begihhing of wet season and to
increase the adverse chemical conditions for plants growth. 1In the water
management for proper utilization of these potential acid soils, two

approaches can be taken as follows.
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(1) To keep'grouﬁdwafer table as high as possible for preventing
“the existing sulfates from oxidation as well as to reduce the
potential acid in the solls to control the acidity of the soils as

much as possible, ‘and

(2) To make the land in question drained and dried well at first so
as to oxide the existing pylite completely for making acid, and

then, to wash out all acid by water,

- The soils of the Chao Phraya'Delta are of very fine texture and poor
in permeability. It is very difficult for these soils to be drained
intensively and to remove the acidity, if sufficient fresh water is not

available. Therefore, {1) is recommended for the purpose,

- One of the practical methods to maintain a high groundwater table in
the dry season 1s the introduction of the second rice cropping under
irrigation. This will prevent the development of acid in the subsoils
and leach the acid in the top soils, The soill fertility way increase

efficiently by liming and applications of nitrogen and phosphates.

In the neighborhood of Bangkok, the seoils artificially piled as
upland'fields with high ridges are used for cultivation of vegetables and
frﬁits trees. 1In these soils groundwater table is maintained at about 70
cm below the surface and the acld in the piled soils is leached by
frequent irrigation through ditches. Such land use technics are very
effective in preventing the soil.damage and make land used efficiently,

if economically available.

Saline and potential acid sulfate soils occur in the tidal swamps
along the coast. They.will not become acidic as long as the tidal
effects are enough to prevent oxidation of soils. Reclamation of these
swaﬁps by pfeventing the séa water intrusion and intensive drainage will
lead to strong acidification and salinization of the land. Saline
Hydrombrphic Alluvial Soils occur on the coast of the western bank of the
Chap Phréya River. These soils do not have acidity in drying, but suffer
from serioué damages by saiinization of soils in drying. At present, the
tidal swamp areas along the coast are mainly used for productions of

mangrove, nipa palm, fish, and shrimp without intensive drainage.
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_ It is not necessary to change thé'present dréinage éondition'of the
land, although to prevent the adverée effects of saline:and_potential
acld sulfate soils. Moreover, the better water management, which should

be studied, exploits efficiently fresh water for decreasing fhezsalinity

of the land.
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TaBie 2m1

LAND USE POTENTIALITY

Réglon Region

(Unit: 1,000 ha)

T Mapping Regibn Region Reglon Region
Suitabilicy  Unit . -1 2 3 7 8 9 Total
| 1 40 171 571 296 20 - 1,098
, 2 - - 30 - 3 - 33
Upland 3 69 171 212 47, 34 - 533,
Crops 4 92 177 978 205 10 ~ 1,462
5 12 24 . 209 17 320 - 582
Sub— 213 . 543 2,000 565 387 ~ 3,708
Total _ (5.7) (11.2) (29.8) (28.4) (24.3) __ (0) (19.6)
6 177 348 1,155 745 624 93 3,142
7 - 122 350 52 67 - 591
Paddy 8 - - 5 - - - 5
e 9 - - ~ 238 195 17 450
10 23 13 118 1 105 - 260
Sub- 200 483 1,628 1,036 991 110 4,448
Total _ (5.4) (10.0) (24.3) (52.0) (62.4) (90.9) (23.5)
14 430 895 1,046 150 24 - 2,545
- 16 - - - 50 17 11 78
Unsuitable =~ 17 - 3 - - - - 3.
for Cropping 18 _ 1 9 18 21 - - 49
20 2,873 2,911 2,010 170 171 - 8,135
sub- 3,304 3,818 3,074 391 212 11 10,810
Total  (88.9) (78.0) (45.9) (19.6) (13.3) (9.1) (56.9)
Total 3,717 4,844 6,702 1,992 1,590 121 18,966
' (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Water Area 14 12 73 2 - - 101
Grand Total 4,775 1,590 121 19,067

3,731

4,850

1,994

“Note: ,Mapping unit of 9 and 16 are the problematic soils.

‘Detailed explanation on

Appendix 6.2

627

maﬁping unit is given.in Table 6.2-1 of



in the Study Area

Table 2-2 Land Use Potentiality
funiri 100 ha)
. . " Water L
Changwa 1 2 3 4 3 L) 1 8 3 1 14 16 17 18 20 Atea . Tokal
Chiang Hal 125 485 375 120 1,455 - 55 .2,440 - - 4 14,9200 135 20,110
Lamphun 221 205 541 - M5 - - -~ 179 1,113 - - I 1,928 - 4,510
Haa Hong Son s - - - - - - - S L - 11,883 < 1,680
Regtlon - 1 396 -~ &30 %16 t20 1,770 - - - 134 4,200 - - 11 28,728 135 37,300
€hlang Ral s16 - Lom 197 - 1,705 572 - - 3. 18 . 10 6,759 < 11,680
Phayao a9 - 184 363 - B9 3 - -~ 581,081 - - e 3 - 6
Lanpang a9t - - 1,061 262 I7% 194 - - 44 1,659 - 87 6,145 .53 12,530
Phrae B L R U T . - 7 A ) - - < 2,128 - - - 3,280 = 6,560
Naa t4g - 284 20 - 7 - - - -7 1,325 - - L 9448 20 11,470
Reglon ~ 2 1,785 - 1,711 1,769 242 3,479,215 - - 129 8,949 - 30 87 24,111 123 48,550
tak . 319 - 1,23% N - - .82 - - - 2,395 = - ~ 7,213 406 11,760
Sukhothat 1,155 - - 802 - 1,306 . 225 - - 9 1,754 - - - 1,349 -.  &,500
Ueraradit 305 - 241 1,825 - 853 - - - - 1,382 - - - . 3,372 . 161 1,840
Phitaanulok 176 - Sa 4,982 0w 2,467 3F - - e e - - - 2,582 . - 10,820
Fhatchabun 54 207 23 1,756 1,510 1,687 20 49 - 597 2,501 - - - 4,37 - 12,620
Phichit 8B4 - - - 2,611 747 - - - 17 - - - - - 4,530
Kamphdeng Ft. 1,922 - slz 6917 - 701°1,000 - - 251 1,499 - - e 1,126 -~ 8,090
Makhon Sawan 286 89 42 192 671 1,903 1,385 - - 322 347 - - - a2 6t 5,380
Lop Burl - - F - 5 24 2 - - - - - - - - 40
Reglon - 3 5,711 296 2,117 9,184 1,086 11,552 3,502 4% -~ 1,175 10,455 - ~ 180 20,095 728 67,700
Kawphaeng PT, 28 - loa 23 - - - - - 59 - - - 302 - 520
Hakhon Savan 215 - 163 87 150 03 - - - 492 - - - 564 - 2,890
Urhal Tant 651 - 188 1,141 7S 690 269 - - 1 se - - 32 641 - 4,290
Chainat 602 - 19 a4 - s03 . - - 79 - 307 - - 65 &l - 2,100
Suphan Buri B46 - 7 250 5 2,010 5 - 724 - - - - a8 15 3,950
Sing Buri 270 - - -~ 440 - - - - - - - - - - 660
dag Thong 165 - - - - 305 - - - - ~ - - C - - - 970
Ayucchayz - - - - - a9 - ~ 1,061 - - - - - - - 1,350
fathum Thani - - - - 126 - - 324 - - - - - 450
Nenchaburl’ ~- - - - - 550 - - 10 - - - - - - - 560
Bangkok Hetro. - - - - - 354 - - - - 96 - - - 450
Saoyt Prakan - - - - - kL] - - - - - 192 - - - 230
Kanchangburi 168 - 117 - 53 .41 - - - 49 - - 81 - §60
takhen Fathonm - - - - - - 374 - - 181 - - - - - - - 560
Samut Sakhon - - - - - 161 - - - - 209 - - - 310
Region — 7 2,955 - 569 2,046 167 7,44% 318 - 2,319 11 1,399 497 - W8 1,697 15 19,910
Hakhon Sawan 15 oM ~ 357 225 130 - 64 47 - - - 169 - 1,30
Chiant n - - - 40 220 79 - - - - - - - - - 170
§ing Burl 34 - - -~ 126 - - - - - - - - 160
Ayutthaya 2% . - - - - s2v 28 - 526 - - - - - - - 5,300
Pathua Thani - - - - - 23l - - 839 - - - - - - - 1010
Honthaburil - - - - - LT - - L1z - - - - - L= - 1)
Log Buri - 289 65 2,157 2,212 - - - 588 M6 - - - 753 - 6,160
saraburi T 48 30 Ah1 1,107 W3 - 210 421 81 - - 791 - 3,580
gangkok Hetre. - - - - - 1,048 - - 52 - ~ - - - - 1,110
Samuc Prakan - - - - - 372 - - - - ~ 188 ~ - - - 540
Kakhon Hayok - - - - - 28 - 02 - - - - - - - 730
Region - B 01 33 3N 35 3,195 6,218 672 -~ 1,954 1,053 244 168 - 1,713 - . 15,900
Sanut Prakan - - 182 - - - - - 48 - - - - 230
Chachuengsao - w - 748 - - 165 - = 37 ~ - - - 310
Regign ~ 9 - - - C- - 930 - - I65 - - 105 -~ == - 1.2_00
Tatal 10,966 329 5,324 14,610 5,810 31,418 3,907 49 4,8952,602 25,447 170 30 - 486. 81,384 1,061 190,550
58 D8 (5.7 (3,0 (6.5 (L1} (0.03) (.47 (1.4). (13.41(0.40) (0.02) (0.25) [42.3) (0.533) ~(160)
o (Unie: 100 ha)
‘Suitable for Unpuitaibs : o e : .
Suftabla for Paddy Upland Crops for Cropping _water. .‘Tat.a.l : (Figures 1 - 10, 14,
Reglon — 1 2,006 { 5.4) 2,122 ¢ 5.7) 33,009 (88.5) 135 (0.4) 37,100 (100) :gdé: 18, and 20
2 4,873 ( 9.9) 5,627 (11.2) 38,177 (76.6) ~ 123.(0.3) . 48,5307 (100 e g egaries
3 16,278 (24,0} 19,994 (29.5) 30,730 (45.4) 728 (1.1) 67,730 (100} QL land use.
7 10,357 (52.0} 5,637 (28.3) 3,900 {19.6) 15 (0.1} 19,910 (100) _ potentiality
1 9,914 {62.3} 1,861 {24.3} 2,125 {13.4} -~ 15.508 (100} prepared by DLD)
9 1,085 (91.3} - 195 ( 8.7) - 1,200 (100)
Total 4,671 (23.1) 37,041 (19.4) 108,017 (36.8) 1,001 (0.5) 130,599 (1003
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CHAPTER 3 IRRIGATED AGRICULTURE IN CHAO PHRAYA DELTA

3.1 Effeets of Water Manageméﬁt on Farming

_ A crop yield suggests the suitability of an irrigation method
applied to a- certain crop cultivation. Especially in paddy farming, to
keep watér level suitable to each growing stage from nurséry'to harvest
- results in Increasing yield as clarified through many kinds of
experiments._ A 1itt1e deeper water 18 necessary immediately after
transplanting to urge rooting, and after rooting. water depth should be
kept shallow. At non- bearing tillering stage intermittent drainage
&.should ‘be practised ‘for seven to ten days to ‘supply oxygen to soil and
-then it 15 suitable to paddy to resume irrigation. For the period ‘of
ear~5pr0uting to heading stage, paddy requlres to be supplied with much
water and 1if water supply is not sufficient, yield will be reduced.

Excessively deep water or submergence also adversely affect on paddy
.gfowlng. Magnitude of damages will be changed by depth, perlod of
”submergence, and growing stage. Serious ‘damages could be avoided if
paddy is submerged only for about 12 days by 50 percent of paddy height.
However, a special attention should be paid to the submergence for the
period of meiosis stage to heading stage in which serious damages often

occur,

As mentioned above, paddy requires delicate water control according
to ﬁhe-growiﬁg stages, and therefore, it is desirable to give advices to
férmers by_agticultural extension staffs on suitable water control at

on~farm level by zoneman and farmers themselves.

The following figure shows a sample of water management and growing

stage.
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Irrigation for fruit trees and upland crops.is necessary, especially-
-in the dry seasomn. And sufficlent irrigation will result in high yield
and good quality. Vegetables require more water. than fruit. trees.
Therefore, planted areas with upland crops are limited in the places
which are blessed with irrigation water. Furrow irrigation is generally

practised,

3.2 Water Management at On—-Farm Level

Planting conditions at on-farm level in the areas commanded by
project offices are grasped by =zonemen who is. responsible fof ‘the
terminal water management of RI1D., One zoneman covers about 10,000 to.
15,500 rai (1,600 ~ 2,400 ha) and 4is in charge of making report to Water
Master on the weekly basis about crop condition (Refer to Table 6.7-1 of
Appendix 6.7).

3.3 Plot-to-Plot Irrigation

In Thailand, the paddy fields with land consolidation works
are still limited in acreages, and most of the unconsolidéfed paddy -
fields are irrigated generally by plot-to—plot irrigation method, aﬁd in
the plot-to-plot irrigation, the paddy fields in just”a position to the
canals can take water directly, and then the plots arranged in the
downstream of the said first fields closest to the canals shall be
irrigated with water flowing down through plots one by one in 6rdef; For
drainage as well, the fields in the upstream shall be drained first to

6-40



eliminate the water to the field in the downstream (See Figure 7-4 of

e In-sugﬁ plot-to-plot irrigation, the fields in the upstream which
can pteferengiallﬁ take water will not be damaged 1n water shortage,
whereas those arranged in the downstream will be damaged. 1In drainage
 3190,_the-fields'arranged in the downstream will tend to suffer from

{ll-drajnage.

‘Under such conditions, the successful water control to meet the
requirements'by growing stages as mentioned in section 3.1 of this
¢hapter, cannot be practiséd so easily in the plot-to-plot irrigation.
It is most desirable, therefore, -that the land conmsolidation projects as
well-as the establishment of the farmers' orgahization should be strongly
promoted and quite even water distribution is also essential within the
unit'orgahizatidns, at least at the level of each terminal diversion

WwOoTKS.

Out of total irrigable area, 1.25 milljon hectares (See Table 3-2),
land consolidation works for only 88,241 hectares have been completed, of
which 77,750 hectares are equipped with the intensive method (See Table
3-2 and Figure 3-1).

3.4 Storage Irrigation and Gravity Irrigation

in the Chao Phraya Delta playing the vital role in the Thai
agriculture, the irrigation method practised can be roughly divided into
two, the gravity irrigation and the storage irrigation prevailing in the
downstream areas. Changes of the acreages cropped with paddy in the
respective fields in the Delta are shown in Figure 3~1, covering the
periqdlbetween 1974 and 1986, In the wet season, the paddy cropping
.acreage'tends to become larger in the gravity irrigation fields, while in
the diy season; larger in the storage irrigation fields. Particularly,
in 1980, the drought years, the cropped acreage with paddy in the storage
.irrigatibn fields largely exceeded to that in the gravity irrigation
fields.
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The characteristic features, above all, df-the paddy cropping in the
storage irrigation areas are that the three projécts of Chao Ched Bang
Yeehon, Phraya Banlue and Phra Pimol are quite different from the other
projects in paddy cropping acreage in the dry seasonQ-Wﬁich'is la;ger
than that in the wet season. This is EEcause the.abéve three project
atreas have been serving asg regulating reServoir of the_f}ood water to
protect Bangkok Metropolitan Area from subﬁergénée and have béen,drained
in delay intentionally to cause the wet season paddy cropping,impossible
there, The paddy cropping in these areas, thefgfére, has been practised
mainly with the dry season paddy. The areas of the stbrage irrigation

are considered to be a regulating reservoilr 1n_futufe as well,"

The examples of the dry season paddy croppiﬁg in_each area of
gravity irrigationm and storage irrigafion are illustrated in Figures 3-3
and 3-4. As shown in the Figure 3—3, the rotétional irfigation has been
practised in the right/left bank areas or the.upstream/downstream areas

by vyears so as to keep the right and even water distribution for the dry

geason paddy,
The storage irrigation, contrafily, has been practised only for

those farm land located along the canals, and the uneven farm income will

be caused by location of the farm land owned by farmers {See Figure 3~4).

3.5 Inundation Area and Floating Rice

3.5.1 Inundation Area

(1) General condition

Within Chao Phraya Delta, the area éxpanded South of - Ayutthaya 1is
formed by either flood plain or tidal flat, haviﬁg surface elevation
below 2.5 m above MSL and average slope of 1/20,000 - 1/40,000, and is

very wide plain as well as farming area.
In this area, annual mean precipitation is about 1,500 mm, most

(87%4) of which is cbncentrated during the rainy season from.May to

October when the southwest monscon from Indian Ocean is predominant.

- 6-42



ESpeciaily, during months of September and October, transition
peridd from the southwest monsoon to the northeast one, monthly rainfall
is biggest'fanging from 200 mm to 300 wm, due to attack of troplcal
depreSSion and typhC?n taken place in South China Sea,

Duxiﬁg the flooding period, discharge of the Chao Phraya River at
Nakhon Sawan, conjunction point of Pin and Nan Rivers, is estimated at
3,630 cu.ﬁ/s-ﬁith 1/10 provability. Furthermore, Pasak River having the
flood discharge of 520 cu.m/s with the same provability join with Chao
Phraya River at near.Ayutthaya. On the other hand, it 1s reported that
the flowing .capacity of Chao Phraya River through Bangkok, and
Métropolitan.Area is 2,200 cu.m/s which may not cause any flood damage in
the area. Although Chao Phraya River branches into Suphan and Noi Rivers
at upstream of Chainat Dam, the flowing capacity of the two rivers is
quite small in comparison to that of Chao Phraya River. As a
conseduence,_it is no exaggeration to say that the middle and lower part
of Chao PhrayaIDelta has been performing to adjust floods of Chao Phraya
River as a kind of retarding basin, iﬁ order to protect Bangkok and

Metropolitan Area from floods.
(2) West Bank Delta

Inundation caused by flooding from Chac Phraya River and heavy
rainfall in the west bank delta area with average water depth of 70 cm to
80 cm continues for about three months until November and December when

water level of Chao Phraya River starts to decrease.

_ Furthermore, it can be seen that some portion has severer inundation
with water depth of 1.0m to 1.5 m because of road networks constructed

recently which has reduced the flowing capacity of inundation.

Although the inundated area is blessed with fertile soll transported
by the floods, farmers can grow an ordinary variety of rice even in the
atea where inundation depth is relatively shallow, and only floating rice
wﬁere it is quite deep, and hence rice yield per ha during wet season 13

quite low, ranging from 1 ton to 1.5 tons.
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{3) Lower East Delta

In this area, flood from Pasak River and_Nakhon Nayok River and’
heavy rainfall were drained by a series of pumping.station fér'prbtecting
Bangkok from floods. Since 1983 big filood, as the first stage of urgeﬁt_
flood protection works in Metropolitan Area the gréen belt has been
constructed which sepaiates metropolitan Area and the eastern suburbs of

Bangkok.

The green belt was completed end August 1984, haviag embankment of
total length of 76 km, height of 1 m te 1.5 m with several gates of the

crossing poiﬁts with main rivers and channels,

After completion of the green belt, floqdé and excessive rainfall
are forced to flow southerly along the belt in the ldwer'éastidelta, but
total éapacity of existing drainage canals, sluiceways and pumping
stations could not meet with the drainage réquirement, resulted in
bringing.inundation damages every yeat. Férmers in this area cope with
the situation by growing floating rice or by chaﬁging land ﬁse'pattern

from paddy field to fish pond.
3.5.2 Cultivation of Floating Rice

Around Ayutthaya at the central part of the Chao Phraya Delta, the
ground elevation ié low and those rivers of the Suphan, Pasak, and Ndi
join the main stream of the Chao Phraya. Under the conditions, the areas
have been attacked by abrupt flooding watef chronically in the wet season
and considerably heavy inundation has lasted up to around December when
the water level at the Chao Phraya River begins to decrease. Such °
chronical heavy inundétion areas have been cropped with floating rice
which can grow in corresponding to the fluctuating water depth (See
Figure 3-5), and the related cropped areas in'1976 and 1986/87 were
182,579 ha and 228,300 ha, respectively (See Tables 3-3 and 3-4, ?igﬁre
3-6). Floating rice has been playing an important role for wet season
crop husbandry in the areas, where high yielding paddy varieties cannot
be grown, although the yielding remains as low as 1.0 to 1.5 tons per
hectare. Furthermore, it can be said that.the.flood water storage in the °

middle and lower parts of the Delta for a long spell of floatihg rice
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grdwing"(ZLO —:220 days) serves as regulating the water to prevent
Bangkok Metropolitan Area from floods, although resulting in quite low
efficiency In land use. And such a vital role will be given to the area

1n future as well.

3.6 Performance of Existing Irrigation Projects

Infthe Chao Phraya Delta, there exist 25 irrigation projects,; of
Whiéh 14, 10 and 1 are covered by RID Region 7, 8 and 9, respectively,
having tbtal irrigable area of approximately 1.25 million hectares (See
Table 3-1). |

“ During wet season, about 79% of irrigable area is averagely planted
with paddy over the last 13 years, with narrower range between 77% and
807, on'the other hand, dry seagon paddy planted area fluctuates widely
with fange between 17% and 43%, depending upon availability of water
resources .in Bhumibol and Sirikit Dams at the beginning of the Season

(See Tables 3-5 and 3-6).
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Table 3-2 Land Consclidation

(Unit : ha)

Project Name Intensive Area Extensive Area Total

Naresuan Dam ' - - -
.Phlai' Chumphon 8,464 24,128 32,592
Dong'Setthi 208 22,176 22,384
Tha Bua - 26,944 26,944
Phénlathep - - -
Thabote ' - - _ -
Samchook | 8,299 - 8,299
hon Chedi 4,246 1,536 5,782
Pho Phaya - - _ -
Barommathat 24,066 369 24,435
Channasutr 21,689 4,070 25,759
Yan.g Manee - - -
Phak Hai - ' - -
Bang Ban - - -
Chao Ched Bang Yihon - - -
Phraya Banlue - - -
Phra Phimon - - -
.Phasi .Charoen _ ~ - -
Manorom 12,509 912 13,421
Chong Khae - . - -
Khok Kathiem _ . 6,701 ' 3,844 10,545
_ Roeng Rénq - - -
Maharaj - - -
Pasak Tai - - -
Nakhon Luang ' - i - -
Rangsit Nua - -
Rang.sit Tai - -
Khlong Dan - -
Phra .Ong Chaiyanuchit - - -

" potal 86,182 83,979 170,161
| {77,510) {310,731) (38,241)

Note: Fiqures in parentheses indicate Chao Phraya Delta only.
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AREA UNDER FLOATING RICE BY FRRVCRETON PROJECY

Table 3~3
. (Unit: rai)
w N Floatlng Rlce Area
Total Area 1976° 1986/877F
1. Phonlathep 95, 437 e o -
| 2. Thabote 160, 548 10,950 | - o=
3. Don Chedi 414, 809 4,500 | . 14,400
4, Pho Phraya i 328,896 82,936 - °16,010
5. Borommalhat 364, 965 . 28,620 21,046
6. Chanasutr 474, 767 42,738 86, 985 -
|~ 7. Yangmanee - 210,321 73, 763 138,222
8. Phak Hai 185, 173 180, 600 199, 350
5. Chao Chet-Bang Yihon 405, 940 74, 400 66, 450
10. Phraya Ban Lu 437, 503 - R
11, Phra Phimon {285,563 - -
12. Phasi_ Charoen 387,850 I -
T13 Khao Kaeo 3 39,490 S | -
4. Manorom 192, 029 - 4, 000 -
[ 15. Chong Kae 237,946 | 38900 AT
16, Koke Kathiem 193, 404 95, 425 112,051
| 17, Roeng Rang 162, 662 19, 968 66l229;_;_
18, Maharaj ] 421, 963 292, 147 189,567
19, Nakhon Luang 219,922 125,554 137,878
20. Pasak Tai _ N. A, 31, 547 _ 26,000 |
21, Rangsit Nua | 454,200 23,526 35, 870 .
22. Rangsit Tal | 566,000 1,443 =
| 23. Bang Ban ~ 144,762 55,300 103, 105
| 24, Khlong Dan 525, 000 20, 500 168, 766
L25. Phra Ong Chaiyanuchit | 510,000 -_‘;J___ o
26, Nakhon Nayok N. A - -
27. Sao Hai 35,818 - . -
28. Khiong Priew 91, 872 - -
29, Bang Pakong R, {L.B.) 64, 640 - -
| 30. Tha Lad 129, 197 - -
| 31. Phan Thong 18, 500 - -
| 32, Mae Klong 2,462, 953 - -
33. Phetchaburi 333, 064 ) - -
34. Phrasiichon 19, 160 ;- - C
Total 1, 141,118 1,427,044
(182,579ha) . | (228, 324ha)

Note:

*t pefer to Data provided by Rice Institute

*2 pefer to Data provided by RID D&M Division
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i Table 324

AREA UNDER FLOATING RICE BY CHANGWAT

1 _:fiNémQVgﬁfCﬁangwét '

Floating Rice Area (1086/87)

{rai)

(ha)

Remarks

C01 Chiang Mali

€02 Lamphun: "

C03-Mae Hong Son

| C04 Chiang Rai

€05 Phayao -*

1 -C06 Lamphang

COT Phrae

1Co8 Nan

{09 Tak .

1 C10 Sukhothai -

Cl1 Uttaradtt'f 

CI2 Phifsanulok

1 C13 Phetchabun

14 Phichit

C15 Kamphaeng -Phet

C16 Nakhon Sawan -

- 8,650

1, 544

17 Uthai Thani.
{ Ci8 Chainat-

15,000

2,401

€19 Suphan Buri

70, 506

11, 281

€20 Sing Buri.

90, 595

14,495

(21 Ang Thong =

203,512

32,562

1€22 Ayutthaya:

124, 377

115,900

€23 Pathum Thani

13,703

2, 192

C24 Nonthaberi

(25 Lop. Buri

107, 571

17, 212

026 Saraburi

23, 349

3, 736

| €27 Bangkok Metropolis

82, 596

13,215 |

28 Samut Prakan

81, 621

13, 059

€29 Nakhon Nayok

30 Phrachin Buri

31 Chachoengsao

32 Kanchanaburi

.€33 Nakhon Pathom

(34 Samul Sakhon

€35 Samut-Songkhram

36 Ratchaburi -

£37. Pheichaburi

N A

N A,

38 Prachaap Khiri Khan

N. A

N A

AL5-Agro-Economic Zone 15

N A

N. A

N. A

N. A

AlS Agro-Fconomic Zone 16
Total = :

1,427, 044

298, 324

'Noié;'Agﬁbecondmit'ane 15 is composed of Changwat Chon Buri and Rayong
. Agro-Economic Zone 16 is composed of Changwat Chanthaburi and Trat
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Figure 3-1
Land Consolidation Area
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(Unit: 1,000 ha)

~ Wet Season Cropping
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' Dry Season Cropping '

- 60

-  Legend

. Gravity Irrigation
£ Storage lrrigalion

Figure 3-2.  PADDY PLANTED AREEA BY IRRIGATION METHOD IN CHAD PHRAYA DELTA
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Figure 3-3

Land Use in Boromathat -Project in.Dry Season,l986 N

BOROMMATHAT PROJECT
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Figure 3-5

Growing Pattern of
Floating Rice

Water Level Pattern at Huntra
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figure 3-6 DBEP WATER/FLOATING RICE CULTIVATION

1976 - 182,600 ha
1986/87 - 228,300 ha
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. CHAPTER 4 CROP DIVERSIFICATION AND ITS CONSTRAINTS

4.1 Background

Due to stagnation of ‘rice price in the world market, not only
profltability of paddy cropping at farmers' level has been deteriorated
but also share of rice in the Thai export earnings has been decreased.
On the other hand, dry season paddy cropping acreage has been increasing
..in parallel with promotion of constructlng irrigation facilities in the.

basin.

Eventually, available water resources in the basin has become quite:
tight and marginal In this regards, it is one of preréequisite to
promote Crop diversificétionrintfoducing'more crops from viewpoints of
effieﬁeht and“eQuitable ﬂSe'ef'irrigation water. 1In the Sixth National
Economic “and SoCiéI‘Devéiopﬁent Plan, - emphasis has been given to

promotion df-crop diversification,

4.2 Objective

By intrbducing field crops and horticultural crops which demand
_less 1rr1gation water than paddy, it is planned to increase cropping
écreage during dry season &3 well as to improve overall irrigation

B efficiency.

4,3 ‘Strategy

To'.cafry' out crop ‘diversification, following strategies are
considered, “and optimum strategy shall be selected taking into

consideration'of'ﬁafiodé'conditions'in the objective area.

i) Changes in Land Use Pattern
Paddy field to Upland field
'(Ex..Cultivation of vege;ables and fruits at the
raised bed; See Figure 4-1)
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1i) Rotatiom from Paddy:to'Other Crops
(Provision of irrigation and drainage facilities and

land cousolidation works are requiréd)'

Paddy cropping —~ Field crop cropping
Field crop cropping -- Field crop cfoppiﬁg._

ii1) Double cropping in Paddy Field
Paddy cropping -~ Field crop cropping

4.4 Constraints

At ‘this moment, following constraints on promoting crop

diversification in the Study Area are detected;

i)} Soil condition in the deita (Heavy clayey 5611)
ii) Existing irrigation facilities cou1d1n§t.meet with
introduction of furrow/sprinkler ir;igati@n
iii) Non-existence of marketing chénnel for field crops
iv) Non-existeunce of farmers' éttitude and know-how for field .

crops which are more risky than paddy

4.5 Prospect

Crop diversification is one of -the serious problems that,Thai
agriculture is now facing difficulty as a result of easening of the

international rice market conditions.

In Thailand, the meteorological conditions are not restrictive
factors to general crop husbandry as well as paddy croppiﬁg; but

water and soll conditions are restrictive to crop husbandry.

On top of the sbove, such a vapiéty of ﬁabtors and cgggh'
problems should be taken into consideration for réétrictiﬁé mattérs,
as skillfulness of paddy growers, demand and éﬁpply ‘balance of
products, profitability, ﬁarketability homé' and abread, 'processing

technology, etc,
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In RID Region 1 in the upper reach of the.Chao Phraya River, there
are many fafnl plots extending 1n the mountainous area, although
generaily small 1n acreage, and the most Intensive farming in the
country has been practised with crop diversification with paddy and

other crops llke vegetables, soybeans tree crops, etc.

The reason why such intensive and diversified cropping is
" advanced ‘is that the Area 1s blessed with cool meteorological
conditions, and is well-drained farm land which can provide the

- environment suitable to upland farming.

In the middle and _iower reaches, contrarily, slightly
111-drained 1bamy soils. spreéd widely to be suitable to paddy
cropping with undation, but not suitable to upland farming. Under
;he_ condiﬁions, the middle and lower reaches of the Chao Phraya

Basin have traditionally carrying out the paddy-based agriculture.

The Rangsit Project Area and Suburban Area of Bangkok, however,
prdvide_the environment suitable to practise the upland farming with
high ridges made for drainage of wetty fields and with some soil

improvement matefials laid to make furrow irrigation available.

In_the Rangsit Mua Area, considerably large scale tree-crops
plantations are developed by the aforesaid method to grow fruits, mainly
oranges. The total acreage of the tree-crops plantations is about 600 ha

in the saild area.

This férming method is superior land use technology in
practising upland crops with both groundwater table and solls
acidation being controliled, although some problems exist in such a
high cost in land formation ihat the small scale local farmers

'canhqt apply this technology.

Employmént of this method, however, willl enable to grow such
upland crops as mpngbean, sweet corn, long~bean, egg-plant, Kkale,
pumpkin, water melon, cucumber, etc, even in the low-lying swampy land,

and the crop diversification will be able to be practised in
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the areas selective with easy water utilization in those areas of

Phraya Banlue, Phrapiﬁol, Chao Ched Bang Yihon,. etc,

And the crop diversification in the Basin 1is considered mot-
only dependent upon technical matters but upon operational or °

managerial mattérs such as profitébility, storage; marketing, and so

on.
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Figure 4-1 Planting Beds and Ditches {1l Hectare)
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CHAPTER -5 - PROPOSED CROPPING PATTERN AND FARMING SYSTEM

__5;1.3-Croo”Divéfoifioation'énd Local Farmers

FAO has a pIO“pect that the 1nternatlona1 market trend of rice will
remain dull: at 1ow prices with sufficient supply to meet the import
‘demand and the stocks will be increased in future as well. Under the
: situation, the Thai farmers have been compelled to turn the farming from
ricemmajoring farming to multiple crops farming. .The Sixth Flve-year
_ Development Plan has taken up - the crop diversificatlon to encourage the
farmers for carrying it out for income increase. And such multiplication
.of the farm managemnnt is a vitally important to solve the problem of

_population 1ncrease.

 Figures 5+1itHrough 54 show planted afea of selected upland cfops
in ohole Thaiiood.'and Table'SFl.gives olantéd orea.of‘ffuits/tree crops
Vand upland crops in 33 Changwats which are related to the Study Area. In
addition, Figure 5-5 illustrates provincial concentration of selected

fruits production.

It is not easy, however, to persuade the farmers to turn the the
traditional paddy farming to other diversified crop farming. In addition
_to such farmers conservativeness, there are more restrictive factors of
soils and irrigation'availability adversely working upon the proposed
divefsifioation. of érops,' As  for vegetable cropping, unreasonable
éxoonéion:of the'cfopoing'acreages mnay cause drastic drop and confusion
of the wmarket ptices in considering the fact that the demand and supply
baiance of Qegeﬁabies_has.been well establishod'in the current market

COndition.

yAfooféSéot}-only.thosé'fatmeré'who have much capital to invest can
run toé-iarge soéie:orchard'in Rangsit area and shrimp farm ponds in
Changwat Supan Buri, For the farmers.who have noﬁ much capital nor any
: particular technology can not make crop diversification a multiple farm
‘management S0 easily in view of instable market prices of the diversified

crops.
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Consequently, the crop diversification, in considering its natural
and socio-ecomomic environment, should be promoted beginning with the
large~/medium~-scale farmers to show the results to.;ﬁe general farmers,
and the furthering effects should Be expected to the géneral farmers
through movement by the leading farmers and in due consideration of the

potential land use of the Area.

5.2. Crops

The Chao Phraya River Basin can be grouped as follows from the

viewpoint of the crops husbandryr
RID Regions Crops

Region 1: Wet season Paddy, Soybean, Groundnut Garlic,
Tobacco, Vegetables, Tree-crops.

Région 2: Wet Season Paddy, Groundnut, qubéan, Vegetabies.

Region 3: Wet Season Paddy, Maize, Mungbeans, Soybean Sorghum,
Cassava, Sugarcane Groundnut.

Region 7: Wet/Dry Season Paddy, Cassava, Vegetables for Urban
Supply, Sugarcane . -

Region 8: Wet/Dry Season Paddy, Sorghum, Cassava, Maize, Tree-
crops, Vegetables for Urban Supply.

Region 9: Wet/Dry Season paddy, Cassava.

It can be said that the present land use, as learnt from the above,
reflects the different and specific conditions of land and irrigation of

the respective Regioms.

Consequently, ag already pointed out thtough'éoméaratiyé Stg&y of
the present and potential land use, there ére nge Ragiéns haﬁiﬁg
potential For further expansion of the upland Vcrobping. land;. 
Fundamentally, however, further development or expansion of upland
cropping should be made on the base of the listed crops as above

according to potential land use of each Region.
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The major crops can. be proposed as follows.

Paddy

Cassava

. Malze .

Sugarcane

Mungbean

Soybean

Groundnut

~ The vlce export value is largest of all the farm

products to keep greatly contributing to the national
economy. Reglons 7 and 8 are the Major producers of trice

of the country,

This is the second largest export crop to paddy,

grown in the terrace areas in Region 3, 7, 8 and 9, Since
cagsava is the exploitative crop which takes soil
nutrients excessively to devastate .the land, the
production expansion is not planned in the Five-year
Development Plan in consideration of its cropping
limitation,

Maize 15 in the third position of the export items in
ips amOUnt and the Five-year Development Plan aims to
increase its yield. And the production in the Chao Phraya

River Basin aims to cover about 45 percent of the mational

total of this item.

The major growers of sugarcane are Region 3 and 7;

and since the international market price has been
declined, the Five-year Development Plan does not aim to
expand the cropping acreage but increase yield.

Région 3 preoduces about 64 percent of the national

total of mungbean, which has comparatively short growing
period and high resistivity to drought, and the export of
mungbean has been gradually increasing in the recent year.

Since the axial roots grow relatively deep into the

-ground, soybean is both drought-resistant and
wet-resistant. Region 3 is the main grower of soybean and

the dry season cropping is practised almost with soybean
in the Region. In cropping vear for 1985/86, Thailand
produced about 300,000 tons of soybean; however, soybean
has been imported from China in the form of food oil
because of short supply by domestic production, As the
domestic demand is still growing, the Sixth Five-year Plan
aims to expand the cropping acreages by 1.4 times as wide
as those in 1985/86. In the Chao Phraya Basin, about 82

percent of the national production will be cultivated in

future.

Groundnut 1s grown in the dry season mainly in Region

2. Since, being relatively resistant to drought, this
plant. prefers dry sandy sorts, the cultivable land is more
limited than that of soybean.
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Fruit Crops - Reglon 1 and 2 are the major fruits growers in the -
Country. .

Recently, as the export of. fresh fruits has been increasing, the
fruit growers should pay close attention to post harvest procedures like

packing, forwarding, etc. as well as quality improvement.

The crop diversification in the Basin is deemed to be potentially

promissing in the future,

_Althbugh;Régiéﬁ 1, 2 and 3 should be reasonably considexed ag a core
of the diversification campaign, further studies, researches and
experiments. will be neceséary for:upland crbps'cuitlvation in these.
Region. 1 and 2 because of - difference in Hmteorologlcal and 5011
conditions from the other Regious.; In Region K4 and 8,_up1and crops
cultivation can be practised with high ridges’ provided ‘in the fields in
maklng the better use of comparatively abundant waﬁer resources even in
the dry season, although more costly than ordinaty upland cropping and

limited in cropping acreage available.

5.3, Croppiﬁgﬁ?atterﬁ

The Regionéwiéé crbpping'patfgpns céh’hé'ﬁf§§6$§d as cohpiied in
Figure 6.5-7 of Appendix'6.5, in taking iﬁt9=c§nsideration the potential
land use, experience of the.farﬁgrs concefﬁé&; directions iﬁdicated-iﬁ
the Sixth Fiﬁe—year Plan and some prospectives added. - And only.the most
typlcal patterns shall be shown in Table 5-2, by”seiéction from crops

combinations available.
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Table 5-1

Source : Department of Agricultural Extension

6-T1

‘Planted Area:f0r Fruits/Tree Crops and Upland Crops {Unit ha)
x.'Fruits/Tree:CrOps- _ Vegetables ]
Crops ;980/81 1984/85 (2}(1) Crops 1980/81 (1985/86 (2}(1)
: e {(2) (1) {2)
para Rubbef* " 348 822 2.36 | chilli 20,592 }.10,378.} 0.50
 Kapok ' 25;650'] 18,726] 0.73 | Bird Pepper 16,997 | 8,352 | 0.49
oil Palm Lo . - | cinger 1,118 | 1,651 | 1.48
| Coffee 4,167 1,988 0.47 | Garlic 33,308 | 26,007 | 0.78
‘pepper s - - | shallot shoot |11,107, 7,800 | 0.71
Coconut - -85;492 73;475 0.86 { Chinese Radish 2,844 2,038 0.72
Common' Lime | 9,880 | - 9,002} 0.91 | Tomato 4,286 | 2,597 | 0.61
Mango -y 82,681 '72}1§é  0.87 | Garden Pea 1,395 696 | 0.50
Cashew Nut 525 | ~2,072| 3.95 | cabbage 4,350 | 3,761 | 0.86
Tamarind 22,956',_14,984 0.65 | tong Cucumber 1,319 731 | 0.55
Mangééteen 335'  354| o0.93 Long Yard Bean 6,374 7,015 | 1.10
Longan 12,990| 14,948] 1.15 | Short Cucumber | 9,284 | 6,491 | 0.70
Lichee 3,710| 5,297| 1.43 | Angled Loofah 2,161 | 2,121 | 0.99
h! Sapodilla 16,316 | 10,435] 0.64 | Bitter Cucumber 746 741 | 0.99
Langsat 5,320 | 8,206 1.56 | Chinese Cabbage | 3,774 | 3,251 | 0.86
| tongong 1 27{ 27.00 | Lettuce 776 664 | 0.86
‘Durian 8,904 | 6,111| 0.69 | teaf Mustard 5,001 | 4,384 | 0.88
‘Rambutan 338 332] o0.98 Cabbage L
Grape" 5,715 2,298 0.85 Pakchai Chinese 3,551 3,894 1.10
Sugar:Apple. 11,247 9,729 0.87 Chinese Kale 3'918- .4'381 112
Java Apple 2,203  2,380] 1.06 | VAteT 332321 2,637 1 1,512 0.57
Guava 10, 408 7,159 0.69 | L\ spinach _ 2 483 | -
Jack Fruit- 16,259} 12,426| 0.76 | L oo 2,916 2 913 | 1.00
Champedak 28 61 0-211 unite Goura 2,061 | 1,868 | 0.91
santol 1,526 . 287 0.19 Taro 2,692 2,059 0.76
 Tangerin 23,202 | 31,246 1360 0o _ 4,708 | -
Swe:zigizzge 27697 ;,538 0.62 | ' <on - 1.632 .
Sweet Orange | 1,554 | 1,578] 1.02| MItiplier Onion - Led -
Pomelo 7,126 | 6,111| 0.86
Neck Orange | - ' 28 158] s5.64
| Xlie Hom 11,403 | 9,961} 0.87
Klue Nam Wa | 59,068 | 57,768| 0.98
_Klue Kai 7,690 [ 6,258| 0.81
Potal 436,707 | 387,924] 0.89 143,187 | 116,042
" ‘Note ; Total planted area in 33 changwat concerned to the Study Area.




Table 5-2

1. Case Study
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Fi.gu.ré" 5-1 Planted Area of Soybean
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Figure 5-2 Planted Area of Groundnut
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- Figure 5-3 Planted Area of Sesame
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Figure S5edy Planted Area of Casterbean
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Figure 5-5

Provincial Concentration of Selected

Fruit Production
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