Ban Sok Noi) was irrigated and t_:uitivated. No crops were grown in other lands during the
dry-season, The present cropping pattern is shown in Fig, V-2.

- The rainy season paddy is planted in the onset of the rainy season, from May to June,
: ;md_ harvestcd from Qctober to December. Transplanting is carried out from late June to late
July. The cultivation of dry season paddy starts late December or early January and ends late
April or carly May. Transplanting is cacried out late January or early February.

More theﬁn 70% of paddy field is grown glutinous rice, which is a staple food of
Laotians. According to the information from Agricultural Service of Vientiane Municipality
Officc, the ratio of cultivated area between glutinous rice and non-glutinous rice during 1987-
1988 is as follows:

Glutinous Rice Non-glutinous Rice
Season (%) (%)
| Rainy Season 80 20
Dry Season 20 80

The result of the farm interview survey shows that in the Project area, Sampatong
(glutinous) is predominant variety being planted in 71% of paddy field, followed by Hom
Mali (non-glutinous), which is planted in 23% of paddy field. Improved varieties such as
RD-16 are grown only in irrigated area.

2.3°  Farming Practices

The paddy cultivation is catried out in the form of labor intensive agriculture from
seeding to harveéting. Farming works are generally practiced by family workers, though
traditional labor exchange is commonly made. Animal power, mainly of buffaloes is
extensively used for land preparation. Besides simple equipment like plow or stickle
agricultural _equipment is not commonly used. The number of buffaloes and cattle in the

Project area is given in Table V-1.

- New high yielding varieties have not yet been generally adopted. Local varieties are
grown in almost all the paddy fields as mentioned in the previous section.

The use of fertilizer and farm-chemicals is generally scarce. The farm inputs and labor
requirements for culiivation of paddy are estimated on the basis of the farm interview survey,



and are shown in Table V-2. One third of the interviewed farmers never use fertilizers nor
farm-chemicals. The present seed rate of 66 kg/ha for rainy season paddy and 102 kg/ha for
dry season paddy are rather high (,ompared to Sdhkham Rice Research Station's standard of .
40 kg/ha. It is possibly caused by low germination rate of seed led by poor storage condition

and lack of seed selection.

2.4  Yield and Production

‘The crop yield and production under the present condition are estimated on the basis
of the result of the farm interview survey and land nse investigation, taking also the result of
the below-mentioned paddy yield survey into account. There are no other data of agricultural

production for the Project area.

Average yield of paddy is estimated at 1.5 tons/ha for rainy season paddy and
2.5 tons/ha for dry season paddy. Present paddy production is estimated as shown below
through multiplying those unit yields by the area extent of paddy field.

Cultivated Area Unit Yield Production Amount

Crops (ha) (ton/ha) {ton)
Rainy season paddy 3,030 1.5 4,545
Dry season paddy 139 2.5 348

Total 3,169 . 4,893

The above-mentioned low yields are considered to result from irregular rainfall even in
the rainy season, use of local varieties and lack of fertilization.

2.5  Result of Paddy Yield Survey

The paddy yield survey was conducted in the Project area during November 3 to 13 in
order to identify the causes for hampering the increase of unit yiéid of paddy under the préscnt
condition. Samples were taken from 44 plots of rainy season paddy fields in total, at least
three plots in each of 12 viilages. The following components of yield were obtained for each
sample as shown in Table V-3:

(1) bumber of hills per m2
(2) number of panicles per hill



(3) number of grains per panicle
(4) percentage (%) of ripened grains
(5) 1,000 grain weight

The unit yield is expressed by the following equation:

WxZ)xG)x (@ x(5)

+ 1,000 (conversion to one grain weight)

x 10,000 (cohversioh to yield per ha)

+ 1,000,000 (conversion to metric ton in weight)

The grain yield of rice can be increased by overcoming defects involved in each yield
component. In order to find the causes for the present low rice yield, the relation between
unit yield and each of yield component was examined (See Fig. V-3). There is a clear
correlation between unit yield and number of grains per m2 (nos. of hills per m? x nos. of
panicles per hill x nos. of grains per panicle}. While, there is no correlation between unit
yield and other yield components. Consequcn-tly, the most important factor for increase of
rice yield in the Project area is defined to be the number of grains per m2.

The most decisive factor for the number of grains per m? is the number of grains per
panicle, which is generally determined during the period of 25 days before flowering. The
unfavorable conditions, like shortage of available water and lack of fertilization during this
period make the aumber of spikelets low. The proper water management, fertilization and
cropping schedule, considering the stage of plant growth, should be the key to increase the
number of spikelets, and thereby to increase the unit yield.

The - other yield component, the number of panicles per hill is determined in early
stages of plant growth generally before maximum tiller number stage, and the measures to

increase the number of panicles per m? are:

(1) to raise healthy seedlings,

(2) to apply basal fertilizers before transplanting,

(3) to transplant in shallow depth,

(4) to suppress non-bearing and late-emerging tillers, and

(5) to make rice plant head at the optimum time when good weather lasts for 15 days

before heading and 20 days after heading.



The task for achieving a high yield is to increase the number of gfaihs’per m2 without -
lowering the percentage of ripened grains. Reduction of e_:inérg_ing_'no_ﬁ-'prbd'uc_tiyégtillers is
the key to solving this problem. The generation of non-productive tillers can be minimized by
drying practices and proper fertilization, considering the stages of :plam' growth,



3. Agricultural Deveiopment Plan
3.1 Proposed Land Use

As a result of land capability classification, as described in Annex 11 Soils and Land
CIassiﬁca{iOn, an area of 4,227 ha which is classified into Class I, Tl and TII for either paddy
or _upléﬁd crops is evaluated as suitable for crop cultivatidn. Forest areas where soils are
shallow and con;ain gravel in top soil, and inundated floating rice area are classified as
unsuitable land for development.

- Fuoture land use plan is determined, taking the present land use and topographic
conditi:ons' for. in‘igaf_ion into consideration in addition to the result of land ¢lassification.
Some of 'thf_:jarea'which are classified as unsuitable but presently cultivated as paddy field are
_ includgd in the irrigation area. Future net irrigation area will be 2,700 ha of which 1,700 ha
is in the 6I‘iginally-planncd area and 1,000 ha in 'thc extension area. The area of 2,700 ha
cc_nsists of 1,913 ha of existing paddy field, 749 ha of present forest and 38 ha of present
graé;s’ land. Infrastructure including irrigation facilities will occupy 476 ha, consisting of
338 ha of present paddy field, 131 ha of forest and 7 ha of grass-land. Land demarcation
for the future land use in comparison with the present land use is given in Table V-4,

'For the area of which soil texture is sandy loam (Mapping symbol 1 to 4 in Fig.II-3),
rotational cropping of rice and upland crop is proposed considering fitness of soils, soil
improvement and necessity of crop diversification. Net area proposed for rotational cropping
is 550 ha, consisting of 268 ha in the originally-planned area and 282 ha in the extension area,

The proposed. future land use map is given in Fig.V-4 and the land use area is
summarized as follows :



| (Unit: ha) '

Originally- Extensmn Totﬁl =

Future Land Use planned Area Arca-
Rainfed paddy field o400 301 701
Irrigated paddy field - 1,432 718 | 2,150
hrrigated Paddy/Upland field 268 - 282 550
Forest 253 269 . 522 -
Village 179 28 207
Pond and Stream 16 0 16
Infrastructure 300 176 476
Road and residential area R 92 36 o 128
Total 2,940 1,810 4,750

3.2  Proposed Cropping Pattern
3.2.1 Selection of crops

After completion of the Project construction, the existing rainfed paddy fields will be
up-graded to year-round irrigation field and more intensive use of the farmland will become
possible. Crop selection and determination of cropping pattern for the PI‘Oijt are made from
the following viewpoints : '

Suitability of land and climate for crops

Profitability of crops for both farmers and nation as a whole
Marketability of products

Acceptability to farmers

Agricultural policy of both Central Government and Vientiane Mumcipahty

In due consideration of the above factors, paddy rice is proposed as main crop, and

soybean, groundnut and garlic are proposed as upland crops to be cultivated in the dry
Season.



(D

(2)

Rice

Paddy rice is the most suitable crop in major part of the Project area in view of
the p;evailing climate and soils. On account of its high expected yield and fairly
stable price, rice is the most profitable crop for farmers. Farmers have long

‘experience of rice cultivation and are eager to adopt irrigated rice cultivation to
- maximize the production,

‘Since Vientiane Municipality and its vicinity suffer from chronic rice shortage

and Lao PDR is still rice importing country, the increase of rice production is
expected to contribute to foreign exchange saving. Rice is consequently
proposed as principal crop in both the rainy season and the dry season.

Upland crops

Introduction of upland crops is proposed in the dry season on some 550 ha of
land, of which the soils are sandy loam acrisols.

"The rice shortage is expected to be considerably alleviated after the completion of

the Project and crop diversification will be main subject for further agricultural
development. Even now, 1o diversify agriculture by expanding production of
non-rice crops is advocated as one of the objectives of the Government's
agricultural policy as shown in Annex V1L In addition, demand for raw material
for agro-industry has been increasing in accordance with promotion of agro-
industry for import substitution.

As recommendable upland crops, the following three are selected.
i) Soybean

At present, soybean cake is imported from Thailand for making assorted
}ivastoék feed. The State Agro-processing Company, managing a feed
- mill at Ban Tha Ngon, plans to substitute domestic soybean cake for
imported one, and is constructing a processing plant with a capacity of
about 1,500 tons per year beside the feed mill. A promising demand can
hence be expected for soybean. The area proposed to be cultivated to
soybean is 350 ha, which can produce about a half of the annual

requirements of the above processing plant.



ii) ‘Groundnuts

iii)

A fairly large market is expected for this crop. Lao Government has
received enquiries from some socialist countries on the export of
groundnuts, Groundnuts are cultivated only for the domestic market as
food at present. The Governmeni p'lans to increase its production and
export it for earning foreign exchange, The area proposed to be cultivated
with groundnuts is 160 ha, which should produce 400 tons/year, the

same amount as actual export inquiries of a few years ago.
Garlic

Garlic is one of the most profitable vegetablés owing mainly to its high
market price as shown in Ta_b'le V-5. At present, most of the garlic
consumed in Vientiane comes from the northern high plateau of Lao PDR.
Since the supply from the plateau is not enough to meet demand, some
amount is imported from Vietnam. In addition to Vientiane, Thailand also
could be a market with good prospects. The area proposed for garlic is
40 ha of which the expected production (280 tons) 'corrcsponds to the total
consumption increase of Vientiane City if they consume 1 kg/capita/year
more than at present.

Upland crops other than the above are not recommended for the Project for the

following reasons :

soils,

L]

unsuitable climate {coffee, cardamon, tea, pepper)
relatively shallow soils (maize, sugarcane etc.)
small market scale (vegetables)

no definite plans for processing plants (tobacco, mungbean)

Cultivation of upland crops is proposed in the dry season for a net area of 550 ha in
total, where soils are of light texture and the groundwater table is rélétiv‘ely low. The heavy
rainfall makes it difficult to grow upland crops during the rainy season even on light-texiure

V-10



3.2.2 Proposed cropping pattern

Cropping patterns under with-project condition were determined to achieve the highest
yields of crops based on the above crop selection. The proposed cropping pattern is shown in

Fig.V-5.

() 'Doublc cropping of rice

)

For designing an optimum cropping calender for double cropping of rice, the
first consideration is given to the weather conditions so that both maturity and
harvesting of paddy will take place in the dry period. In this view, harvesting of
dry season paddy is planned to be completed before mid May and xnaturity
period of rainy season paddy is planned to be in the beginning of the dry season,
i.e. early October.

Secondly, attention is paid to temperatures of less than 15°C, which may cause
severe damages to paddy yield. Sowing of dry season paddy is planned to be

carried out from mid December to early January to minimize the possibility of

meeting such low temperatures during the generative growth period of rice plant.

High yielding varieties of rice are proposed to be introduced to maximize the
beneficial effects of irrigation and intensive cultivation method, In the rainy
season, glutinous rice varieties such as RD-8, RD-16, etc. are recommended,
considering Laotian preference of taste. In the dry season, early matured
varieties must be planted due to the limitation in the above mentioned cropping
calender. In consideration of resistibility against stembores and brown hoppers
and higher expected yield as well as short growth duration, CR-203 is most
recommendable in the dry season. Characteristics of the rice varieties available in
Lao PDR are given in Table V-6.

Rainy seasoi paddy and upland crops in dry season

This cropping pattern is proposed for a net area of 550 ha as mentioned in the
previous section. The cropping calender of rainy season paddy will be the same
as that of rainy season paddy proposed for the double cropping of rice. In
framing’ croppihg calenders for Lipland crops, the following average growth
period of each upland crop is taken into account :



- Soybean 105 days
- Groundnuts 150 days
- Garlic : 135 days -

Of these three crops, groundnuts has the iongest growth penod 'md is therefore
planned to be planted by the end of November and harvested before the end of
April so as to avoid rain damage during the harvesting period. Accmdmgly, for
planting of groundnuts, harvesting of rainy season paddy should be finished
before early November. With soybean and garlic. havmg shorter growth
periods, cropping calenders are determined mainly to minimise peak labor

requirements.

3.3 Proposed Farming Practices

Proper farming practices are essential for realizing full exploitation of the agricultural
potential in the Project area. The farming practices to be introduced to the Project are

proposed on the following conditions :

i) - Trrigation and drainage system is provided.
ii) Animal power is main draft power.
iii) Average farm labor(2.6 person/family at present) is available.
iv) Farming work is mostly carried out by family members though some
seasonal labor has o be employed. |

3.3.1 Rice cultivation

(1)

@)

Seeding and nursery preparation

40 kg per ha of seeds will be sown on about 500 m2 of nursery bed and
seedlings will be grown for 25 days in the nursery. The nursery has to be made
as flat as possible. Seed selection using saline solution is necessary. -

Field preparation

The field preparation will be carried out by animal power at least 10 days before

transplanting. Harrowing and puddling of soil are also required after plowing.
Prior to harrowing, basic fertilizer application, about one third of the total
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(6)

requirements of nitrogen and all of the phosphate, has to be made to prepare a
fertile soil foundation for transplanting,

Transplantin g

Tral.ls_planting will be done manually, with a spacing of 30 cm x 15 cm.

Planting 2 to 3 seedlings per hill is recommendable. Irrigation water has to be

drained just before transplanting so that transplanting is done in shallow depth to

acceleraté vigorous tillering, Trrigation water has to be supplied to the field again
after rooting,

Fertilizer application

Proper application of fertilizer is essential for full exploitation of the agricuitural
potential under irrigation. The soils in the Project area are generally poor in
plant nutrients, especially nitrogen and phosphate. These chemical elements

have to be supplemented by fertilizer. Taking into account the test results on

crop fertilization made at Salakham Rice Research Station and the soil
conditions of the Project area, the total fertilizer requirement is estimated as
shown in Table V-7. Application of potassium is not required because the soils
in the Project area have sufficient of this element. After the basic fertilizer
application, top dressing will be done twice, 1.e., just before the maximum
tillering stage of about 15 days after transplanting and at the spikelet
differentiation stage corresponding to 25 days before heading.

Weeding
After transplanting, weeding will be carried out manually, depending on the

condition of weed growth. Herbicides are not recommendable due to their high
cost and toxicity to human beings, livestock and the natural environment.

Plant protection

As regards the plant protection, intensive application of insecticide 1s required

- for control of plant hoppers, stem bores, etc. At present, damage to crops by
-~ insects and diseases is not serious because most farmers are growing local rice

varieties which have a tolerance to them. However, when high yielding
varieties, which are relatively vulnerable, are introduced, application of
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chemicals will be necessary. It is recommended that plant protection works
should be carried out in a systematic way, for example thmugh.mop_eratives.
Individual protection is not recommendable because insects and diseases are not
limited to one farm, Unless systematic protection is un'derlakcn, the farm will be

re-infected.

The basic principle of plant protection is, however, to make the plant healthy; If
the rice plant is strong and healthy, it will resist diseases and insect pests. In this
sense, attention should be paid to proper water management and fertilization.

Harvesting -

Harvesting will be cafrie_d out manually. The harvested paddy will be dried on
the ground. In future, introduction of artificial dryers will have to be considered
because a considerable amount of harvested grain is being damaged after

harvesting.

3.3.2 Upland crops

0y

)

Soil preparation

After harvesting rainy season paddy, plowing, harrowing and ridging will be
carried ont using animal power. The ridges will be trapezoidal in shape. The
base width of the ridges will be 60 to 75 cm and the height of the ridges 25 to
30 cm for groundnuts and soybean. The base width will be 80 to 90 c¢m and
height 20 to 25 cm for garlic. Spacing of furrows will be 80 ¢m for soybean and
groundnuts, and 90 cm for garlic. Application of basic fertilizer is also
necessary.

Seeding

Soybean and groundnuts are sown directly on the apex of a ridge. Thihﬁing and
control of seedlings is required after establishing the .seedlings on each hill. In
the case of garlic, bulbs are planted by regular planting at 15 cm x 10 cm
spacing. After planting itis recommended to lay rice straw on the top {-)f':ridgcs
to protect the bulbs from birds and to reduce evaporation of irrigated water.
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Weeding, plant protection and fertilization

‘Weeding is carried out at least twice during the cropping period. Insecticide is
sprayed at least twice for soybean and three times for groundnut. For soybean,

application of additional calcium is recommendable. No insecticide is required

for garlic. Suitable kinds of fertilizers and their amounts are shown in
Table V-8.-

Harvesting

Harvesting of upland crops is carried out manually like that of rice.

3.3.3 Mechanization

" As explained above, the proposed farming practices are based on the assumption that
all farm practices will be carried out by manual labor and animal power. Rapid introduction
of farm mechanization to the Project area would seem to be difficult for the following reasons:

8y

()

3)

€Y

Land consolidation works including construction of large farm plots, which
make it possible to operate machinery efficiently, are not proposed under the
Project. '

Surplus labor force is available in villages especially in the dry season and labor

* costs are very low as compared with the price of farm machinery.

The research and experimental work for proper farm mechanization have not yet
been fully carried out and there are no technical criteria for effective and efficient

farm mechanization at present.

The agricultural support system for farm mechanization has not been developed

* yet. There are no guidﬁnce services for proper operation and maintenance of

farm machinery.

'Howéver. some farmers having larger farmland have been introducing farm
“mechanization, For example, in the village of Ban Pha Khao, where the average farm size is
‘the largest among 12 villages in the Project area(2.2 ha/household), some farmers entrust land
preparation work to the Agricultural Machinery Company and threshing work to private
threshing .c'ontractors. If family farm labor decreases in nurnber and the labor force becomes
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insufficient, mechanization will have to be introduced for increasing labor prodlictivity This

may occur in future if a large part of labor force is absorbed into sectors other than dgnculture
as a result of Laotian economic development. From this viewpoiat, it is recommended that
rescarch on appropriate farm mechanization and technical training of extension workers be

started in the near future.
3.4  Farm Input and Labor Requirement

Based on the proposed farming practices mentioned above, farm input and labor
requirement are estimated. The information from Salakham Rice Research Station and

Agricultural Research Station at Hat Dok Keo is referred to for the estimation.

Rarm input necessary for each crop is shown in Tables V-7 and V-8. As described in
Annex VII, delivery systems are efficient and can supply required amount of fertilizers and
agro-chemicals. Sceds of improved varieties are produced at research stations of MAF and
Napok Seed Production Center as well as at the Demonstration Farm proposed under the
Project, and will be distributed through the Project office.

Labor requirements for cultivation of crops per one hectare of farm land are estimated
at 152 man-days for rainy season paddy, 155 man-days for dry season paddy, 97 man-days
for soybean, 104 man-days for groundnut and 126 man-days for garlic. Labor requirement
for cach farming work is given in Tables V-7 and V-8. Compared with presently used man-
days, the proposed farming work requires 25 man-days more for rziiny season paddy and two
man-days more for dry season paddy. Monthly labor requirement for average size farm of
1.6 ha in case of double cropping of paddy is estimated as follows: '

Month  Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb, Mar. Apr. May Total

Man-days 384 864 105 67 167 831 179 883 280 56 62.8 446 489.0

‘Since available agricultural labor force per household is esumated at 2 6 persons as a
result of the farm interview survey, maximum monthly labor capacity of one household is
estimated at 78 man-days (2.6 x 30 days). Accordingly, family farm labor is not enough in
July, November and January. In those mounths, farm labor will be hlred or family members
who are engaged in non-farm work will join farm work temporanly
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3.5  Expected Yields and Production

Fxpected yields of crops under with-project condition is estimated taking into account
the information from Salakham Rice Research Station, Agricultural Research and Experiment
Station at Hat Dok Keo and Agricultural Research Center at Napok as well as the yields of
other similar areas in the world.

Expected yields of rice with Project is estimated at 4.5 tons/ha and 5.5 tons/ha
respectively in the rainy season and the dry season. Expected yields of upland crops are
estimated at 2.0 tons/ha er soybean, 2.5 tons/ha for groundnus and 7 tons/ha for garlic.

“These yields premise supply of itrigation water, improved farming practices and intestified
agricultural exrtens_i(.)n services. On the other hand, under without-Project condition, the
present low yields of rice could remain unchanged due to such constraints as rainfed condition
and low level of farming technique.

Based on the proposed cropping pattern, cropping area and unit yield, future annual
crop production under with- and without-project conditions is forecasted as follows:

Without Project With Project

Crop Area Yield Production Area Yield Production
{ha) (ton/ha) (ton) (ha) (ton/ha) (ton)

Rainfed Rainy

Season Paddy 3,030 1.5 4,545 701 1.5 1,052
Irrigated Rainy

Season Paddy 0 - - 2,700 4.5 12,150
Irrigated Dry

Season Paddy 139 2.5 348 2,150 5.5 11,825
Paddy Total 3,169 . 4.893 5.551 - 25,027
Soybean - - - 350 2.0 700
Groundnuts - - - 160 2.5 400
Garlic - - - 40 7.0 280

Expected increase of agricultural production is 20,134 tons of paddy, 700 tons of
soybean, 400 tons of groundnut and 280 tons of garlic.
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Table V-1 Number of Buffaloes and Cattle

_ . - Buffalo Cattle
Village Total  Head/ Toal  Head/
(Head) Farm Household (Head) Farm Household
Ban Pha Khao 180 2.4 140 1.9
Ban Sa Phang Muk .90 0.7 136 1.3
Ban Don Noun 335 1.7 372 1.9
BanXai 414 2.8 374 2.5
BanNaKhe 180 1.8 - 61 0.6
Ban Dan Xang 397 2.5 251 1.5
Ban Dong Sag Hinh 47 0.6 35 0.5
BanNa 250 2.8 150 1.7
Ban Sok Nhai 198 1.3 330 2.2
Ban Sok Noi 306 1.6 313 1.6
Ban Phone Thong 120 1.8 123 1.9
Ban Na Biene 18 1.4 107 1.9
Total/Average 2,5_95 1.8 2,392 1.7

Source :  Agriculture and Forestry Service, Saythany and Saysetha District Offices

Remarks ; 1. As animal power for agriculture, buffaloes are used for land preparation, while
cattle are used for transportation.

2. According to the farm interview survey, the farmers who have no draft animals
make a contract with the Agricultural Machinery Company or other farmers who
can afford for the land preparation by buffaloes.



Table V-2 Present Farin Input and Labor _Requirement

Description (Unit) Rainy Season Paddy  Dry Season Paddy
. Famn Inputs |
(1) Seed (kg/ha) 66 102
(2)  Fertilizer
Urea (kg/ha) 7 -
Ammophos  (kg/ha) 17 104
(3) Insecticide
Diazinon (g/ha) 3.8 . 2,400 |
Sevin (g/ha) 41.4 -
Foridol (cc/ha) 297 -
2. Labor (man-day/ha)
Land preparation | 25 25
Nursery growing 2 3
Transplanting .-
Family labor 40 42
Hired labor 5 3
Fertilizer/weeding 4 8
Irrigation 1 19
Harvesting
Family labor 29 46
Hired labor 7 7
Threshing 14 (entmsted)
Total 127 153

Scuice: Farm interview survey carried out by JICA study team, 1988.



Table V-3 Resuit of Paddy Yield Survey

Nos.of 1,000

Sample Sampling Variety.  Nos.of Nos.of Nos. of &% of Unit
No. . Place _of Hills  Panicles Grains per Grain Grain Ripened  Yicld
© 7 (Village) Paddy - perm® perHill Panicle per m? Weight(gr) Grains  (ton/ha)
1 B.Don Noun Khao Dokmay 19.2 4 68.8 5284 32.2 788% 1.34
2 " Kaset 207 4 65.7 5440 36.2 853% 1.68
3 " Kaset 20.0 4 70.2 5616 352 T11%  1.52
4 - B.Sa Phang Muk  Khao Dokmay 17.7 4 83.9 5940 321 78.5% 1,50
5 " Khao Dokmay  18.7 5 110 10285 342 82.1% 2.89
6 " Khao Dokmay  17.0 4 103 7004 34.0 88.4% 2.11
" 7 B.Pha Khao Khao Dokipay 30.2 4 62.8 7586 21.9 56.5% 1.19
"8 " Khao Dokimay ~ 25.2 5 00 126000 314 ’G.5% .3.19
9 S .Khao Dokmay  24.7 3 73 5409 28.4 66.1% 1.02
10 B.NaKhe Khao Dokmay  23.0 6 122 16836 35.8 71.1%  4.32
11 " Khao Dokmay 18.2 5 106 9646 - 304 4.1% 218
12 ! Khao Dokmay 21.7 4 674 5850 23.4 61.1% 1.01
13 " Khao Dokmay 16.5 4 105 6930 30.8 66.8% 142
14 " Khao Dokmay  13.5 4 100 5400 28.7 62.1% 096
15 B.Dong Sang Hinh ‘Khao Dokmay 170 5 79 6715 33.7 845% 1.9
16 " Khao Dokmay  23.5 5 82 9635 31.3 152% 226
17 " Khao Dokmay  23.5 5 53 6228 315 82.5% 1.62
18 " Khao Dokmay 24.0 S 72 8640 317 W% 194
19 " Khao Dokmay — 24.2 5 81.3 9837 326  764% 245
20 - B.Dan Xang Kaset 20.7 5 63 6521  35.0 792% 1.81
21 " Khao Dokmay — 23.2 3 60 4176 279 60.7% 0.71
22 " Khao Dokmay  22.5 5 76.3 8584 336 74.8% 2.6
23. B.Na Phokha 28.7 6 45.2 7783 212 78.0% 1.29
24. " Phokha 41.5 5 71.6 16102 21.0 834% 2.82
25 " Khao Dokmay — 20.5 5 105.5 10814 29.5 63.7% 2.03
- 26 ! Khao Dokmay — 19.7 4 91.6 7218 339 87.1% 2.13
27  BJXai Khao Dokmay 17.7 5 105 9293 310 824% 237
28 * Khao Dokmay 215 5 9% 10643 301 11.1% 247
29 " Khao Dokmay — 24.0 4 49 4704 28.5 612% 0.82
30 " Khao Dokmay  28.0 5 48 6720 31.1 78.4%  1.64
31 B.NNaBiene Doktion 54.5 5 25.2 6867 249 846% 145
32 " Kaset 17.0 3 66.6 3397 32.8 80.3% 090
33 . " Doktiou 24.7 6 38.2 5661 23.8 83.6% 1.13
34 " Khao Dokmay = 24.5 4 57 5586 27.3 64.2% 0.98
35. B.Phone Thong Khao Dokmay  24.5 5 127 15558 30.4 NI7% 339
36 " Ko Kho 29.2 6 57.5 10074 224 714% 1.6l
37 " Ko Kho 217 8 62.2 13784 24.1 73.3% 244
38 " Doktiou 36.5 8 45.8 13374 235 44% 234
39 B.Sok Nhai -Dokliou 222 3 55.8 9910 22.3 78.5% 1.4
40 " Doktion 29.0 7 593 12038 24.6 728% 2.16
41 “ Khao Dokmay ~ 22.0 3 64.5 4257 244 584% 06}
42 B.Sok Noi Khao Dokmay 19.0 5 84.3 8009 28.3 71.6% 162
43 " Phokha 25.0 4 87.2 8720 22.5 703% 1.38
44 " Khao Dokmay  29.5 3 78.6 6956 301 69.2% 145




" Table V-4 Land Demarcation for Future Land Use

(_Unit: ha}
_ Present Land Use
Future Land Use- Ruinfed  Grass - Pond &
Paddy Land Forest - Village. Road Stream Total
Originally-planned Area
Irrigated Paddy 1,258 29 145 0 0 0 1432
Irrigated Paddy/Upland 268 0 0 0 0 0 268
Rainfed Paddy 400 0 0 0 0 0 400
Forest 0 0 253 0 0 0 253
Village 0 0 0 179 0 0 179
Pond & Stream 0 0 0 0 0 16 16
Infrastructure 270 5 25 0 0 0 300
Road and Residence 63 0 12 - 0 17 0 92
Sub-Total 2,259 34 435 179 17 16 2,940
Extension Area
Irrigated Paddy ' 332 0 386 0 0 0 718
Irrigated Paddy/Upland 55 9 218 0 0 0 282
Rainfed Paddy 301 0 -0 0 0 0 301
Forest ' 0 0 269 0 0 0 269
Village ' 0 0 0 28 0 0 28
Pond & Stream 0 0 0 0 0 0 0
Infrastructure 68 2 106 ] 4] 0 176
Road and Residence 15 6 4 0 11 0 36
Sub-Total 771 17 983 28 11 0 1,810
Total Project Area
Irrigated Paddy 1,590 29 531 o 0 0 2,150
Irrigated Paddy/Upland 323 9 218 "0 0 0 550
Rainfed Paddy im 0 0 0 0 0 701
Forost 0 0 522 0 0 0 522
Village 0 0 0 207 0 0 207 -
Pond & Stream 0 0 ] ¢ 0 16 16
Infrastrugture 338 7 131 0 0 t] 476"
Road and Residence 78 6 16 0 28 0 - 128
Total 3,030 St 1,418 207 28 16

4,750




Table V-5 Market Price of Vegetables

Market Price

Vegetable Rainy season Dry season Area Produced
(Kip/kg) (Kip/kg)
Cucumber - 30 40 Vientiane
Longbean 150 30-40 Vientiane
Hggplant 120 30- 60 Vientiane
Leaf vegetables 300 30-40 Vientiane
Chilli (fresh) 300 - 400 200 Vientiane
Chilli (dry) 1500 800 Vientiane
Garlic 600 - 700 200- 300 Xienkhuang
Red onion 300 300 Vientiane
Sweet potato 120 100 Vientiane
Tomato 500 30 Vientiane {(dry season)
Thailand (rainy season)
Onion 600 250 Thailand
Potato C 200 1060 Pakxe
Cabbage 200 100 Pakxe, Thailand
Carrot : 300 103 - 200 Pakxe, Thailand
Chinese cabbage 300 - Pakxe, Thailand
Green pepper 500 - 600 - Pakxe, Thailand

Remark; Market prices at Vientiane markets in 1988 surveyed by the Study team



Table V-6  Characteristics of Rice Varicties '

Photo- Growth Fertilizer Expecied Insect and

Varicty period  duration  doses . yield ; Tasle Remarks
(tf) (day) (N-PK)  (ton/ha) Disease o
Rainy Season
- Glutinous rice _ o
Sampaton  + 150 20300 3 Susceptible to Good
' Blast, BLB and 5B .
RD-8 + 145 50-30-0 4-5 - ditto - Good  Foundatioriséed
released sicne 1985,
: Back cross of Banpaton
RD-16 - 130 50300 45  -ditto- Fairly |
good _ .
IR-848 . 140  50-300 45  Susceptible to - Fairly Low milling quality
BPH good
TR-253 - 150 50300 45 Resistant to SB Fairly
good
- Non-glutinous rice .
Hom Mali + 156 20-30-0 3 Susceptible to Good
Blast, BLB and SB _
CR-203 . 125 50-30-0 4-5 Moderately Fairly
resistanl {o good
BPH and $B _
IR42 - 150 50-30-0 4-5 - ditto - : Fairly
good
Dt n
- Glutinous rice
RD-16 - 125 60-30-0 4-5 Susceptible o Fairly
Blast, BLB and SB good -
IR-848 - 140  60-30-0  4-5  Susceptible to Fairly * Low milling quality
_ BFH good B :
TR-253 - 150 60300 45  Resistantto SB Fairly
: goxd
- Non-glutinous rice : .
CR-203 - 120 90600 56  Moderatkly Fairly
resistant to good
BPH and SB ' :
[R-42 - 145 90-60-0 5-6 - ditto - Fairly
good

Remark :  BLB - Baclerial Leaf Bright, BPH - Brown Plant Hopper, SB - Stemborer
Source :  Salakham Rice Research Station '



Table V-7  Proposed Farm Input and Labor Requirement for Cultivation of Rice

Description (Unit) Rainy Season Paddy Dry Season Paddy
(1) Seed (kg/ha) 40 40
2y Fmﬁlizer
Urea - (kg/ha) 100 100
Ammophos  (kg/ha) 250 250
(Total N-P-K) (90-50-0) (90-50-0)
(3) Tnsecticide
Diazinon 13% (kg/ha) 10 10
2. Labor (man-day/ha)
Land preparation 25 25
Nurscfy gl;owing 2 2
Transplanting 45 45
Feﬂiiizefiwéeding 10 8
' Irrigatién 10 10
Harvesting 45 50
Threshing 15 15
Total 152 155
Remark Labo.r requirement under with-project condition s estimated based on the following

conditions.

- 1) Ferilizing and weeding become intensive, the labor requirement being increased

from 4 man-days to 10.

2) Trrigation becomes more intensive.

3) Harvesting requires mo
4) Salakham Rice Researc
~ requirement and assumes t

113 man-days per ha,

re labor. '
h Station uses 140 mandays per ha as the standard
hat mechanization of land preparation reduces labor to
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Table V-8 Proposed Farm Input and Labor Requirement for Cultivation of ‘Upland Crops

© Description (Unit) Sbybeaﬂ Groundnut Garlic

1. Farm Inputs

(1) Seed/Bulb (kg/ha) 60 80 - 1,000
(2) Fertilizer
Urea (kg/ha) 60 ' 40 78
Ammophos (kg/ha) 200 200 - 150
(Total N-P-K) (60-40-0) (50-40-0) (60-30-0)

(3) Insecticide

Diazinon 13%  (kg/ha) 10 10 ]
2. Labor (man-day/ha)

Tillage 22 ' 22 : 21

Planting 12 12 15

Fertilizing 3 3 3

Weeding 7 10 10

Irrigation 7 11 11

Pest control 6 6 6
Harvesting 40 40 60

Total 97 104 126
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