CHAPTER 4

RESULTSOF FIELD SURVEY

4.1 Physical environment of the study site
4.1.1 L ocation and topography

Oudomxay province is the g" largest province in the Lao PDR (Fgure 1), with
an aea of 15370 square kilometers. The province lies within latitudes 21° 15 N and
20" 30 N, and is a the center of northern agricultura region of country. Mountainous
terrain covers about 85 % of the areg, with an dtitude range of 300 to 1,850 m above
sea levd. The populaion of the province in 2000 was 240,000 pegple comprisng
representatives of three different ethnic groups (Lao loum. Lao theung and Hmong).
The provinceis divided into seven didricts and has atotd of 776 Villages.

The sudy area of ‘Namkha is located the southwest of the province, about
113 southwest of the main provincid town of Oudomxay. The sudy area shares
borders with Ban Navang to the north, Ban Nammoui to the southwest, Ban Namterk
to the south, and Ban Namnoy and Ban Nammiang to the east. The Namkha area
covers about 10000 ha divided among 14 villages which, in 2001 hed a combined
population of 7,727 people The Nam Beng river runs through the western pat of
Namkha area The dtitude of the area ranges from 430 to 1,500 m above sea leve,
(Figure 6).
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Figure 6. Locetion of the study area.



4.1.2 General climatic conditions

As precise meteorologicd daa rdatiing specificdly to the Namkha aea is
unavalable, the meteorologicd information used to describe the area came from the
nearby offica weaher dation in the provincid town of Oudomxay. The dimae of
the area can be described as ‘a wet-dry monsoond tropical dimateé based on the

K oppen type dassfication.

The mean monthly temperature ranges between about 28.2 °C for April and
17.8 °C for November. Annud ranfdl is about 1,360 mm. The monsoon dimae of
the Namkha area is characterized by a didinct rainy season, with pesk precipitation in
the months of July, August and September (Figure 7). The cool-dry season prevals in
the period November to February, with a hat-dry season in the months March to May.
Rdative humidity varies throughout the year. The mean RH is about 77 % but it is
highest between June and August when it ranges between 80.2 to 83.7 %. And an
average sunshine is 4.4 hours day'l, in difference between the longest of sunlight
radiation a the dry season on March to May of 5.6 to 5.5 hours per day. For shortest
of sunlight radiation on Juneto August o f rainy season a 3.2to0 3.4 hoursday'l.
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Figure 7. The mean of rainfdl and ar temperature.
Source: Oudomxay meteorologica sation in 2002, data from 10 years 1991-2000.



4.2 Soil characteristics

Seven mgor soils groups are recognized in the four mgor forms of land use
found in the dudy aea (Table 2). The soil groups found are Leptosols Regosols,
Cambisols, Acrisols, Alisols Lixisols and Lwisols (SSLCC, 1997). The mgor forms
of land use ae (i) temporaily unsocked foredt; (i) mixed deciduous foredt; (iii)
upland shifting cultivation and (iv) rice paddies Some aess have been affected by

s0ils eroson associated with intensive shifting cultivation practices.

Table 2. Some s0il chemicd characterigics in different forms of land use.

pH OM (%) N (%)
Land use
Mean D Mean D Mean SD
Temporarily unstocked forest 6.46 094 209 133 013 0.08
Mixed deciduous forest 6.30 097 385 220 0.23 0.13
Shifting cultivation 6.32 104 265 147 0.15 0.07
Rice paddy 720 092 181 112 0.10 0.06
P20s (%) K20 (%) Avalable-P
Land use
Mean  SD Mean  SD Mean SD
Temporarily unstocked forest 0.06 0.04 147 7.33 16.87 39.87
Mixed deciduous forest 0.11 0.05 0.85 041 1260 2152
Shifting cultivation 0.06 0.02 0.66 0.38 5.24 433
Rice paddy 0.05 0.03 0.01 0.37 582 349

Source SSLCC, 1997.

Most of the soils are medium to heavy textured with a high clay content which
gradudly increese with depth to as much as 30-50 %, with a topsoil day content in
the range 25-40 %. Sandy surface horizons are only locdly present in soil, which have
quit high percent of coarse sand throughout the profile The soils in the valey floors
floodplains and teraces, generdly have more favorable texturd characteridics than
the upland soils they are dso generdly graveled free and have higher day and st
contents.



The soil dructure is generdly srongly developed and highly compacted on the
rolling topography that prevalls The compactness of the soil mekes both water and
root penetration difficult. The combination of compact soils and Steegp dopes dso
mekes the soils highly susceptible to erosion, paticulaly in aress without any forest
cover.

The topsoil organic carbon levels in most soil ae high (4 to 5 %), except in
aeas of deep land or aress under dashtand-burn agriculture, where the levds vay
and are genedly in the range of 2 to 3 %. Nitrogen levels are dso correspondingly
high, in the range 0.2 to 0.3 %, with the C/N rdio in the range from 10 to 15.
However, mogly of C/N ratio were about 13.

Soil reaction of some upland soils (Lixisols) ad Alisols) in the sudy area is
grongly acid, with a pH bdow 55. Both the lowland and upland soil, paticularly
those of flood plain, the pH is quite favorable for crops (pH = 6.57.0). But most of
il have a pH of 7080, ae dasdfied as neutrd to dightly akdine due to soil
contaning of high caion dements egpedidly those deveoped from dluvid depost
paent materid. In generd, the nutrient dtatus of mod soils in the dudy area is
cdassfied as medium to high. The moderady weathered floodplan soils have a
reaively high nutrient datus. However, in aeas of upland soils which eroson has
been severe, soil reaction is more acid, limiting the levels of available phosphorus.

4.3 Land usein the study area

Oudomxay province has the totd area of 15370 sguare kilometers, of which
only 24.8% is usd for agriculturd production (MAF, 2000). The average land area
per household used for agriculturd production is 1.72 ha per household.

Of the gpproximate 10,000 ha in the Namkha sudy area, 1,334 ha is used for
agricultura  production (0.17 ha per capita or 1.72 ha per household). The aea
covered by the study was 1334 ha, 13.3 % of the agriculture production land.

The reaults of land suitability cdassfication clealy reflect the potentid and
condraints in land use in the sudy area (Table 3). Land was classfied as a highest of
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upland rice-based mixture cropping covered 41.2 % and 18.3 % for paddy rice of tota
aea for cultivaion land. The medium of margindly suited to cash crop cultivation
covered an extent about 37.7 %, of those crops are maze, cassava, Soybean,
groundnut, pinegpple, sesame, cotton and some vegetadles etc. The following land
utilizetion type is fruit trees plantation, (mango, tamarind, citrus and other vegetables
was covered an extent of 2.8 % of totd area The remaned areas of totd area are
fdlow lands, and unsuitéble for cropping thus it is recommended for forest
conservation and /or forest plantation.

In the three villages covered by the study (Ban Donkeaw, Ban Houayha and
Ban Donthat), the totd area of cultivated land was 550 ha, of totd area of cultivation
land in dudied area. The condituted paddy fidd 110 ha, upland rice cropping 120 ha,
maize cultivated area of 308 ha and 12 ha for soybean. Average cultivation land usd
of holding gpproximated of 1,84 ha per household, the holding in forty-five
households were different in each groups of different in target villages totd area of
land holding approximately of 1.43 to 2.27 ha per household in 2001.

Table 3 Didribution of cultivated land use in Namkha areg, (hectare per household).

_ Donkaew Huayha Donthat
Indicator Average
Mean D Mean D Mean D
Lowland rice 045 037 013 021 0.20 0.26 0.26
Upland rice 057 0.30 051 0.30 059 040 0.56
Maize 125 108 058 0.35 092 092 0.92
Soybean 0.00 0.00 0.23 0.08 011 012 011
Totd aress 2.27 115 143 093 182 1.86 134

Source: Held survey, 2002

A paticularly village transect survey was conducted for recording the exising
land use patterns in target aea Four different land use patterns were identified, being
paddy rice, mixed deciduous foredt, ray/shifting cultivaiion and temporarily unstocked
forest. Mog of land aress in three villages are planted rice crops contributed of 41.8%
of totd cutivated aess In many last year famers in this region had only rainfed



upland rice base-cropping with dngle crop a year. Mogt of fameas were rice
cultiveted for consumption in their housshold around year. The god of growing rice
was manly for ricesdf aufficient in the region. However, rice production in this
region, egpecidly for ranfed upland rice environment that, the government tries
reducing and to cut down until to stop. Therefore, the rice production aress have been
declined. Rice is an important crop in this region; the following crops &fter rice are
maize, mungbean, Soybean, peanut, sweet potato, vegetables and some cash crops eic.
The result of cultivated land use for some crops in three villages target group for farm

fidd survey in Namkha area, Houn digtrict, Oudomxay province, Laos.
4.4 Farm household, farm szein sudied ste

The three target village namey: Donkaew, Houyhia, and Donthat have a totd
population of 2199 people Among them, 107 are mde, occupying 48.7 %, and other
1128 are femde. The labor resource, because there is rdaively high of young people
in the population in Namkha aea the labor resource of this aea is in rdaive
dhortage. In the three villages, there are about 944 labor forces, only 429 % of the

totd people.

The results of household interviewed and recorded of data from forty-five of
fam house hold and fam dze that is an average family member of 815 people,
among them 351 are mde and dso 4.64 ae femde pe family. In term of villages
ages, 45.27 of them are under 15 years old, 27.0 % of them are 16-30 years old, 17.67
of them are 30-60 years old and 10.1 % of them are over 60 years old. On average
labor force in family about 2.4 |abor forces per family and more due to backwardness
of educaion, and the occurrence of epidemic diseases, the qudity of labor forces is
low. It can directly influence the economic deveopment and the augmentation of the
living standards of villagers in the area. The rdaionships for mean of fam household
and farm sze in three villages were showed in table 4.



Table 4. The mean of farm household and farm sze in three villages in target group.

Indicators Unit Donkheew Huayha Donthat Average
Mean SD Mean SD Mean SD

Family member (person) 827 246 747 297 873 38 815
Mde (person) 340 106 327 128 387 168 351
Femde (person) 487 151 420 174 486 221 464
Age

1-15yearsdd (person) 293 12 3H4 231 420 231 369
16-30 yearsold (person) 227 046 193 153 240 180 220
30-60 yearsold (person) 140 118 140 091 153 083 14

Over 60 year dld (person) 167 090 020 041 060 08 08
Laorinafamily  (labor) 287 106 273 088 28 161 240
Totd landholding ~ (ha) 227 115 143 093 18 18 18

Source: Hdd survey, 2002

Mog of the farmers are land holding the smdl famer gze, the highest of land
holding was 227 ha in Donkaew Village, the lowest was 143 ha for Huayhia village
and 1.82 ha for Donthat village. However, there can be found the larger farm sze in
this area where have being possesses less than 2 ha of fam sze. Mos of their fam
operdions are dill relied on there on ther owner fam and can be usefully with their

farmsfor crop cultivation.
4.5 Cropping systems and cropping patterns

The rurd economic of the Namkha area is a typicd subsstence oriented agro-
economy which takes crop cultivation as its mgor pat. However, because of the
limitation of locdity and lack of maket, the cultivation of the aea is dill in a
backward stage. Paddy rice, upland rice based mixture cropping, maze, some cash
cops and vegetdbles are the mgor crops in this aea Thee ae not perennid
economic crops. The land use patern differs among the villages located in different
dtitudes and different of doping lad. There are floodplan land & 0-2 % for lowland
rice, these terraces have dops range from 2-8 %, undulaing to rolling terrace and foot



dopes area range from 816 %, for some cash crops and 16-35 % or higher than 35 %
upland for mixed deciduous foret and dashrand-burn agriculture production, most of
crop growing thet for their consumption in their family and some surplus for sde.

In generdly, cropping practices on the fam of famers in this region is
exising cropping pattern on the upland cropping systems were presented in figure 8.

Rainfed upland rice based-mixture cropping
Rice, corn, sorghum, sesame, sweset potato
peanut, squashes, cucumbers and vegetables

Dry season lowland rice Rainfed lowland rice
Maize based-mixture cropping

Maize + squashes + Swest- Maize + Squashes + peanut
Potato and beans Maize / soybean intercrop

>
Jan‘Feb‘Mar‘Apr‘May‘JJn

Y ‘Aug‘Sep‘Oct‘Nov‘Dec
Figure 8. Some cropping pattern in Namkha area.
Source: Held survey in 2002.

Mogt of crops on farm practices were mixture on the rainfed upland rice base-
cropping system; there were rice/ corn, sorghum, sesame, cotton, Sweet potato peantt,
squashes, cucumbers and vegetables. Particularly, maize based mixture cropping such
& Mmaze-squashes-cucumbers-sveet potato, and peanut. For intercropping such as



upland rice based/ maize, ricel soybean, maize/ peanut, intercrops. In the studied areq,
oybean was very smdlest area in intercrop with upland rice and soybean. Generdly,
soybeen had grown after upland rice rdessed to fdlow land (upland rice-falow-
soybean). Mogt paddy rice is only sngle crop, had last few years famers just darted
grown rice in dry season because, not irrigation, after rice famers have been grown
vegetables.

Mogt of cropping pattern in this area was only grown one crop in year of rany
Season, just only some farmers had grown some crops in the dry season such as maize
crop. If comparing the yield crop of maze are growing in the plain land that area are
nealy Nam Beng river was higher than doping land about 15 to 20 %, for soybeen
had only grown on the upland areas following with upland rice and maize.

4.6 Weed management in study area
4.6.1 The response of weed management for maize and soybean in the study ste

The mgority of the respondents liged weeds are important condrants in
maize and oybean production in ranfed upland mixture cropping Ssysem in sudied
area. Weeding is required the work pesk for the labor force use a higher than another
activities. Farmers, generdly provide adequate weed control and weeds are thus not a
yidd congtraint but rather a condraint to labor productivity.

Farmers in Namkha area were poor technology for weed control on their farm.
Weeding is required the work pesk for the labor force, and higher then another
activities. Currently, weed control practices had only handed weeding on their farms
and ugng treditiond implements such as spade, smdl draw-hoe, and sckle Some
majorities of weeds largess amount of weed species are Ageratum conyzoides L,
Chromolaena odorata (L), Cyperyus rotundus L, Murdannia nudiflora (L.) Brenan,

Amaranthus spinosus, Eluesineindica (L.) Gagrtn L, etc.

In the duration of maze planting in rany season, the weeds were growth
increased, in this case farmers will be to weeding aout 1-2 times per one season for
land preparaion in flood plan lands and 2-3 times for dopping lands and 1-2 times



for soybean. Famers in this area never to gpplication herbicides they had only hand
weeding and famers required highly the labor face on the July and August for
weeding. Because, cops ae not normdly planted in rows, weeding is a time
consuming task, taking up to 88 labor days ha' for maze and 65 labor days ha* for
soybean in 2001, (FHed survey, 2002).

4.6.2 Labor usefor weed management in the sudy ste

The result of interview and discussed with difference of farm practiced and
farmers labor input for each process of maize and soybean cultivation. In the forty-
five households of target group sdected from three villages, there are about 197 labor
force, only occupying 353 % of full-time fam workers, and 165 % sometime fam
workers the total populaion. In generdly, labor use was required for crops cultivation
practices. Modly, farmers have labor exchange for each process activities on fam
practices. All family labor force are used on fam activities practices, the totd of Iabor
input in many activities in maize of 232 labor days ha” and 207 lebor days ha* for
soybean, but weeding activities was used labor higher than other activities that was
covered 37.9% for maize and 31.1 % for soybean. Labor use in each process of maize
and soybean cultivation in Namkha area showed that in figure 9.

Harvest Cutting Harvest Cutt:)ng _
24% 17% . 34% 13%  Clearing
Clearing 10%

9%

Sowing

Sowing 12%

Weeding 13% Weeding
37% 31%
Maze Sovbear

Figure 9. The labor disposition in each process of maize and soybean cultivetion

in Namhha areaiin 2001. Source: Result from fidd survey, 2002.
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4.7 The limitation and some constraints for weed control in maize and soybean

According to the results of household interview and discusson which different
groups of fames represented and villager communities in maize and soybean
cultivation in dudies aea Many limitations and condraints are discussed with an

order in term of importance according to farmer’ s opinion.

All family labor force are usng in the farms practice, weeding was a sngle of
worked with others activities on crop-cultivation. Farmers had not enough labor force
in ther family to fam practices. Mogt of labors used for weeding were old people and
young children. Farmers in this region never gpplication chemicd or herbicides, lack
of technique knowledge, poor production tools and nonherbicdes avalable in
location. In during of maize and soybean cultivation was in rainy-season environmen,
that reasons lead to weed growth very fast. Some time rany very heavy, famer
cannot weeding, if weeding the weeds were not degth, and some time the hot weather
mekes the people tired. All most of weeding period as same time, not enough labor
avaladlein ther family and not labor for hire.

The mgority of limitation and some condrant discusson in aove tha
relatively to reduction crop yidd, needs increese capitd invesment, labor codts, and
find reaively to decrease household income In term of weed contral in Oudomxay,
Lao PDR was reaed with internd input, labor cost, socid and economics. Some
other socioeconomic  condrants common to traditiond amdl-scale producers are
sace land, expendve and rddively limited capitd, low technicd capabilities as a
result to limited educetion, lack of economies of scae, uncetan makets and high
risk from weether, insects, diseases, others.

4.8 Cultural practicesin maize and soybean cultivation

4.8.1 Maizecultivation

Maize is important crop cultivation in the Namkha areg; totdly, about 308 ha
of maize were cultivated for 3 villages in year 2001. Land uses for maze cultivaied,

with an average neally of 1 ha per family (range from 0.2-2.0 ha). Farmers in this area



can identify two dtes of maze cultivation such as in the bank of the Nam Beng river
(0-2 %) for flood plan aress. The second gte is a dopping land such as a low dope
plot is from 28 %, a moderate dope is from 816 %, and high dope is from 16-30 %.
They have only one time a year in rany seeson, that Ste is on the dope hill and
terrace area and they use area for 3-4 years then released to falow for rotation.

Fdlow land is very shortest jugt only 2-3 years rotation of falow land. If the
shortest of falow land tha is resulted to te requirement to labor use for weeding, soil
fertility is reduced and have soil erason nearly high.

The growing ssason of maize crop planting in this dudies area, before upland
rice a the of April to May for rainy season, and at the end of September b October
for dry season, and harvest be for Lao water festival.

Yidd is avalade according to agronomic and dimatic condition, average of
maize yidd in this area average about 35 to 4 tons ha™, (range from 25 - 6 tons ha'l),
Yidd depends on soil texture, soil nutrients content depends on the fdlow period,
dope land, and weed contral. In the flood plan land was high yidd than dope land
and some plot hed land preparation was higher than non-land preparation.

Vaidies of maze cultivaion in this area just for few varieties one of them
ae moden vaiety from Vienam (LVN 10) and two of them are traditiond. One of
them is Hmong variety that it for anima feed and for sde and last one is genedly
grows for consumed in the household.

4.8.2 Soybean cultivation

Soybean was the second cash crop in Namkha area with very smdl area of
land unit in this Ste with a tota area of 12 ha, for two of three target villages in 2001.
Each family has 0.1-02 ha (soybean seeds about 3-5 kg per family) in average
accounting for 6-8 % of ther arable land. They grow soybean on upland rice area but
different plot, 0 soybean can be grown with follow the upland rice every years and
another hand soybean can be grown rotation with upland rice (the year after). Mosly,
soybean grows on fdlow land after upland rice cropping. The area for cultivated land



use on the dope land range from about 816 % or higher than of dopes land and some
family grown mixture with maize cropland. In which of those is smdl aea of Soybean
that independent upon land avalability but depend on the market, famer cannot sde
their product.

The growing seeson of soybean, famers had grown after second timing of
weeding in upland rice andlor maize cropped (at the end of July to August), but
harvest before upland rice and maize crop.

Soybean yidd in this area was not high like another area, with an average
yidds between of 08 to 10 tons ha'. Soybeen vaiety in this aea only one of
soybean was found. It was a traditiond variety (Hmong variety).

4.9 Some congtraints of maize and soybean to producers

According to the results of dructure and undructured household interview,
discusson with different farmers, villagers represented of target groups. The man
condraints to maize and soybean cultivation in sudied area are presented (Figure 10).
Arrange with an order in term of the mgority of condraint respondents, according to
the persond interview opinion. The mgor condrants of maze and soybean to
growers were invedigated with two aspects as hio-physcd and socio-economicd
factors.

The mgority of the regpondents liged weed as the mogst important congraint
to maize and soybean cultivaion. Farmers generdly provide adequate weed control
and weeds are thus not yiedd condraint but rether a condraint to labor productivity.
Weed control is by far the mogt labor-consuming task in maze and soybean
production.
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Figure 10. The mgjor condraints of cropping pettern in Namkha area.

Source: FHdd survey, 2002.

Insect pests and rodents are other condraints to maize and soybean cultivation.
Soil fertility, soil eroson, weether, and suitable cultivars have dso been mgored of
condrains to reduced crop yied.

Mogt of fames in dudied aea ae poor technique knowledge, lack of
production tools, lack of trangportation tools, non maketing, and low price The
marketing oriented is dependent upon foreign countries such as Thaland, China, and
Vignam. Notwithstanding the production technique in this area is very extensve, no
one mention that the lack of technique knowledge was condraint obgructing the
development of agriculture.

4.10 Economic return for labor usein some cropping pattern in sudy Ste

The reault of rurd economy of Namkha area is a typicd subsstence-oriented
agro-economy, which tekes crop cultivation as its mgor pat. The mgor of some
cropping paterns as lowland, upland rice base-mixed cropping, cash crops such as
maize and soybean.
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Gross margin over vaiable costs of some cropping in dudies area as present
(Table 5). Economic vaues of some cropping pattern by Kip per hectare and Kip per
labor day per day on the fidd survey showed that each cropping pettern gave a gross
margin, which depend on naurd and socid condition in this region. Andyss of
economic efficiency is a find necessary process for assessment production of outputs
and investment efficient in farming production sysemsin the region.

Table 5. Net income of some cropping patterns, (* 1,000 Kip ha'l, and *1,000 Kip

Ld" day).

. Totd Totd Vaiable Gross GrossMagin
Cropping petterms Revenue Costs Margin ha* Ld 1day'q
Lowland rice 21375 200.5 1937.0 834
Upland rice 11755 355.0 8225 2.23
Maize 22750 325.0 1950.0 841
Soybean 1600.0 1500 14500 7.00

Source: Hed survey, 2002.
Note: 1 US$ = 10,000 Kip, (Ld = labor day)

Return over varigble cos and gross margin of cropping pattern in the sudy
gte, showed that the maze and lowland rice cropping pettern had highest gross
magin, which ae 19500 (* 1,000 ha'l) for maize and 19370 (*1,000 ha'l) for
lowland rice respectively, and 14500 (* 1,000 ha'l) for soybean. The lowest of gross
margin that as upland rice, which as 8225 (* 1,000 ha'l). The highest of grass margin
per labor days was indicated thet, maize crop and lowland rice cop were of 8410 and
8340 Kip Ld 1day'l, repectivdly. The medium of gross magin return of 7,000 Kip
Ld 1day'1 for soybean, and the lowest of gross magin was 2,230 Kip Ld 1day'1 for
labor used in the upland rice. However, the internd input codts in this area were not so
high, because cropping pettern in the sudy Ste was used household within inputs and
their family labor forces.



In the sudied area, most of crop popularly to grow for cash crops was maze
production. Because, it had market orientated and price was higher by yearly. The
average gran yidd for maize was quite higher than other location, which as 35 to 6
tons ha™. The lowes of gran yield, which was a soybean crop about 0.8 to 1.0 tons
ha’, was the lowest compared with other province or nationd. The rice production
was an important crop in this region, but rice yidd were lower than other locations, in
upland rice yidd of aout 1.57 tons ha' and low land rice in wet season as medium
yidd of 285 tons ha’. But hence as agriculturd sugainable in the rurd development
aea and household income in this region was very low. Because there are many
conditions rdaed with agriculture production especidly cropping sysems in rainfed
upland aea environment included agro-ecosystem and Socio-economics in Stuation.
In additiond of Satus for cropping pettern in this region thet, it was a necessxy to
things about agriculturd sustaingble production systems in the rurd development of

Namkha area.



