Chapter 1V

Results of Field Survey

4.1 Study site

Luang Prabang province is one of the 18 provinces of the Lao PDR. It is located
in the mountainous northern part of the country. Its boundary dretches from longitude of
101° 40 to 103°30°E and latitude d 1900 to 21°00'N, with base dtitude of about 305 m
above mean A levd, and ranging to aout 1,500 m (Keoboudgpha, 1999). Luang
Prabang province has two diginct dimaes wet ssason from May to October and dry
season from November to April, average annud ranfdl is aout 1,387 mm and average
annual temperature was recorded a 25.PC. The 85% of the province is upland ad
covers an aea of 1.68 million hectares (7% of totd land aress of the country), of which
6% of the area or 98,137 hectares were used for agriculture.

Luang Prabang province is divided into 11 didricts 1,176 Vvillages 63582
houssholds with a population of 335000 and has three mgor ehnic groups, of whom
46% are dasdfied as Lap Theung, 40% Lao Loum and 14% Lao Sung. In Luang Prabang
province, over 80% of the populaion ae engaged in agriculturd production. Of the
remaning 17% are involved in commerce and 3% ae government officds and others
Two thirds of the populdion practices ghifting cultivation (Luang Prabang Provindd
Brochure, 2000).

There is a man nationd road and number of large river flow through the province
fecilitating regiond trade and transport-it is a gateway to the North. Apat from this, the
dimate in the province is cool that is suitable to extend the maurity of mango until July
that can creste good opportunity for farmers to get a high price. All of these are high
potentials for Luang Prabang province to grow mango and didribute the fruits to the
other northern provinces where there are less mango trees or have the potentid to be a

main source of raw materias for prosessing industry in the future.
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4.2 Mango production systemsin L uang Prabang Province

In Luang Prabang province mango especidly locd Kaew cultivar is favorable
and popular fruit tree among the other perennia crops or fruit trees. Farmers have been
growing mangoes for a long time If compared with coconut, banana, jackfruit and
tamarind, mango occupies a high percentage than the others There were 23,960
houscholds or 43% of the totd households of the whole province who grew mango, and
occupied an aress of 1,726 ha in which 661 ha of the areas were accounted for compact
plantation sysems. The famers practices in mango production is described as in the
following section.

4.2.1 Farmers practicesin mango production

Farmers profile

All sdected famers involved in mango growing and few in mango propagation.
Of whom, 20% were women. The 80% of farmers were Lao Loum and only 13% are Lao
Sung. From the sdected households there were no Lao Theung farmers. The farmers
ages vaied from 32 to 73 years (Table 3), of which 13% is accounted for those, who are
under 40 year-old, 19% under 60 year-old, 40% under 70 year-old and 13% over 70 yea-
old. 96% of farmers were literate, of whom 60% have finished primary school, 26% have
finished secondary school, 7% have finished high school, and only 7% of fames were
illiterate. Farmers family gze varied from 3 to 10 persons However an average family
d9ze was 6 persons per one family. Labors that are used in their families ranged from 2 to 4
(Table 3) of which, ahdf of family labors were women.

Table 3 Farmers profile in Luang Prabang province

Item No. of famers  Aveage  Maximum Minimum D
reported

Farmers ages (years) 15 55.9 73.0 320 +13.6

Family 5ze 15 6.0 10.0 3.0 +24

No. of labor 15 2.7 40 2.0 +08

Source: Survey, 2002



Land holding

The number of pacds of land holding for the families in the dudy area varied
from one to four (Table 4). 33% of households having two parcels of land, 33% and
26.6% having three and four parcds of land respectivey, and only 6.6% occupied one
parced of land. 2.8 parcds are accounted as average number of land holding with an area
of 1.16 ha All of them had ther own land, the areas varied from 0.6 to 4 ha (T&able 4).
All of them had fruit tree orchards in which they grew mango, tamarind, jackfruit, lemon,
longan and litchi. Fruit trees played an important role as source of supplementary food
and income for thar families Apat from growing fruit trees, dl famers grow rice, rase
livestock and practice home gardens for their home consumption. Besides, dl of famers

plant teek trees as a source of along-term income for their generation.

Teble 4 Land holding, mango areas and mango agesin Luang Prabang province

No. of
Item farmers Average  Maximum Minimum D
reported

No. of parces of land 15 2.8 40 1.0 +09
Totd areaof land 15 2.3 40 0.6 +1.1
holding (ha)

Mango area (ha) 15 0.7 15 0.2 +0.5
Mango ages (years) 15 17.0 30.0 6.0 +89

Source: Survey, 2002

Mango areas and their location

Mango aess in the sudy ste ranged from 0.2 to 1.5 ha (Table 4) with a number
of 20 to 230 mango trees. This number depended on spacing. The land sze of 0.7 ha is
accounted as an average area with an average number of 83 mango trees.

Magority of mango orchards (60%) ae locaed on dightly doping land (510°),
the remaining 26.7% and 13.3% are located on fla land (0-5°) and highly doping land
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(20-30°) respectivdy (Table 5). Some of the mango orchards are edtablished dong the
roads, while the others are on the riverbanks and hillsde.

Table 5 Location of Farmers mango aress in Luang Prabang province

Location of mango aress No. of farmer reported Percentage
Aa land (0-5°) 4 26.7
Sightly doping land (5-10°) 9 60.0
Highly Soping land (20-30°) 2 133
Totd 15 100.0

Source: Survey, 2002

Since most mango orchards in the dudy area are located on dightly doping land,
therefore, farmers have limited access to water, 0 they rdy heavily on ranfal in wet
Season to grow mango, eventhough those which are located on flat land and riverbanks.
Therefore, dl areas are under rainfed condition. This was one of the important problem
that causad low yidd or productivity of mango.

Mango growing systems, their forms and components

The results from the fidd survey showed that 93% of famers have practiced
compact sysem of growing, and only 7% followed scattered systems. 86.7% of farmers
orchards were mixed fruit sysem in which the mango trees were dominant and 13.3% of
orchards were mango monoculture (Table 6). More than 50% of farmers mango orchards
were rddively old (15 — 30 years) and the rests were quite young (6-12 years).

The man components of mango based mixed fruit sysdem are (mango + tamarind
+ jackfruit + cooonut), (mango + lime + litchi + jackfruit), (mengo + tamaind +
pinegople + banand), (mango + litchi), (mango + litchi + longan + guava + lime). Mot
farmers reported that mangoes are the mgor sources of supplementary food and income,
while banana, coconuts and lime are found less important.
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Table 6 Forms of mango orchards in Luang Prabang province

Form No. of farmers reported Percentage
Mango monoculture 2 13.3
Mixed fruit system 13 86.7
Totd 15 100.0

Source: Survey, 2002

Mango varieties

Farmers in Luang Prabang province as in many other places of the country grow
many varieties of mango, which included locd and imported (improved) varieties. Loca
vaieties ae commonly grown in dl digricts of the province such as Og-Hong, Kasen,
Kaew-Loop, KaewnCho, Kaso and Gnaxang. Among these vaidies Kaew mango is
common and popular for farmers up to now. This is due to its comparative advantages are
over another varieties with respect to drought tolerance, care, good qudity and suitability
for resource poor farmers, as the result of which most farmers have widdy grown this
vaiety. Apat from growing locd vaietes, famers also grew improved varieties tha
come from Thaland. Improved vaidies ae divided into two groups firgd is green
ddicious varieties induding Khiew-Sawoer and Fa-Lan, and second is ripe ddicious ones
such as NamDokma and Chok-Anan. From the interview only 13.3% of famers have
grown these improved vaieties (Table 7), Besdes only a sndl number of them ae
availablein each orchard (12% of the total number of mango trees).

Table 7. The use of mango varieties by farmersin Luang Prabang province

Vaiety use No. of farmers reported Percentage
Locd varietiesonly 7 46.7
Improved varigies only 2 13.3
Using both local and improved  verieties 6 40.0
Totd 15 100.0

Source: Survey, 2002



Cultural practices

Farmers have practiced different methods of mango establisment, 67% of them had
sown the seeds in plagiic bags and then kept the seedling in the nursery for one year and
thereafter the seedlings were transplanted in the fidds. Some of them (20%) had sown the
seed directly into the pits in the fieds or put the seeds into pits surrounded by banang,
and after 23 years banana were cut down and left mango trees to continue to grow. Some
farmers (13%) used bamboo tubes ingead of plagtic bags to sow the seeds, and then kept
the seedlings in the shade. After one year the seedlings were transplanted into the pits in
the fiedds This locd method could hdp famers to reduce the cogt of production. The
mog suitable time of trangolanting mango seedling in Luang Prabang province is May
and June (the beginning of wet season), because during this time of the year there was
enough moidure in the soil.

Different spacing was usad in the sudy area. Spacing depended on land location, soil
fertility, Sze of trees, experiences and purposes of growers suchas4mx4m 5mx5m;
emx6m7mx7m 7mx5m8mx8m 8mx3mand9mx9m. The sze of pits
dso varied and depended on growers practices such as 20 x 20 x 20 cn?; 30 x 30 x 30
cm®; 40 x 40 x 40 on?; 40 x 40 x 60 on?, and 50 x50 X B cnt (Teble 8). In the study
area, dl the farmers reported that after transplanting more attention was pad to teke care
of seedlings, especidly in the fird, second and third years and before flowering- reported
by some famers. During this time farmers had to keep the fields clean and free from
weeds and peds. Apat from growing mango, in order to itensfy the land use in the firg;
second and third years upland rice, bananas and pinegpple were intercropped between the
row with the purpose of getting supplementary food or income while waiting for mango
trees to bear fruits.
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Table 8 Spacing of mango growing in Luang Prabang province

Spacing (M) No. of farmers reported Percentage
4x4 2 133
5x5 3 20.0
6x6 4 26.8
7X7 2 133
8x8 2 133
9x9 2 133
Tota 15 100.0

Source: Survey, 2002

Fertilizer application

The results from fidd survey indicated that 46.7% of growers used organic
fertilizers only (Table 9). Organic fetilizers incdluded fermented duck, chicken, pig and
buffdo menure. This manure is locdly avaladle without having to buy from outsde and
it lowers the input cost of mango production. The rate and frequency of usng manure
vaied. Some famer (27%6) goplied only one time in the firgd year by putting it into the
pits before trangplanting with the amount of 05 to 5 kg per pit. Some famer (13%)
goplied once a year (25 kgltree); and only 6% of famers gpplied two to three times
yealy (45 kg/tree) with intervd of four to 9x months Indigenous knowledge has been
found among the farmers in preparing the pits before planting. The topsoil around the pits
(surface soil) and plant resdues, which are rich in plant nutrients are used ingead of
manure to fill ther pits 80% of farmers did not use chemicd fertilizers. The reasons are
that they did not know how to use or they did not have enough money to buy or they just
grew naurdly and traditiondly. Only 20% of fames goplied chemicd fetilizers
together with organic fertilizers (Table 9). Fetilizers grade 1620-0 and 151515 were
commonly used with trangplanting the seedlings by mixing them into the pits (0.2 kg/pit)
and one more time in ayear after trangplanting (0.3-0.5 kg/tree depended on tree age).



0

Table 9 The use of fertilizers by the farmersin Luang Prabang province

Type of fetilizers No. of farmers Percentage
Organic fetilizers only ¥ 46.7
Chemicd fertilizers only 0 0
Both fertilizers 3 200
No fertilizers use 5 333
Totd 15 1000

Source: Survey, 2002

Pest management

The mgor pest problems tha mogs of farmers faced were mango sone weevils
(Sterochetus .), mango sem borer beetles (Olenocamptus optatus Pascoe., Bactocera
rubus L), mago <shoot borer (Chlumetia transversa Waker), anthrecnose
(Colletotrichum gloeosporioides Penz.), cogon grass (Imperata cylindrica) and mistietoe
(phanerogamous paradtes Dendrophthoe pentandra) (Table 10). 46.7% of famers
reported that the most serious pest is mango sone weevil (Table 11), which was difficult
to control and caused undedrable fruit qudity that led to low price. In term of insecticide
goplication, only 13% of famers sporayed insecticides to protect ther mango from insect
damage. Parathion (Folidol) was sprayed during the flowering (20 cc/20 | of weater) and
cabaryl (Sevin) was Srayed every threemonth intevd (20 g/20 | of water). 87% of
farmers they did not goply any insecticides The use of fungicides was not familiar to dl
famers. To control weed, dl farmers used hoes and knife to kill the weeds and remove
the migletoe. In the past five years, few famers learned to use herbicides such as
Gramoxone (paraguat dichloride) to kill the weeds espedidly cogon grass, but the trid
ceased shortly after then Famers dso used culturd method to protect their trees by hand
weeding and burning the infected and damaged branches.
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Table 10 Most commonly reporting pestsin Luang Prabang province

Pest No. of farmers reported % of farmers controlling
I nsects

Stone weevils 8 0

Mango sem borer beetles 7 53.3

Mango shoot borer 1 13.3
Diseases

Anthracnose 2 0
Midletoe 1 86.7
Weeds

Cogon grass 6 100.0

Source: Survey, 2002

Table 11 Farmers' perception on seriousness of pests

Pest No. of farmers reporting Percentage
I nsects

Stone weevils 7 46.7
Mango stem borer beetles 5 333
Weeds

Cogon grass 3 20.0
Totd 15 100.0

Source: Survey, 2002

Pruning and harvesting
After harvesting, 80% of growers pruned their trees. Pruning was conducted

moglly a the end of June to July; some did it in Augus, while the others practiced twice
a year in July and in December (Table 12). During the pruning period, dried and degth
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branches or shoots, unproductive branches were removed and burned, in order to shepe
tree canopy and cregte a good microclimate that will support norma growth.

Table 12 Time of mango pruning practiced by farmersin Luang Prabang province

Month No. of farmers reported Percentage
Jly 12 80.0
August 1 6.7
December 2 133
Totd 15 1000

Source: Survey, 2002

The mango trees bear fruits every year, but not dl trees could give fruits in the
same year. The mango trees, which come from seedage, could provide fruits 6-7 years
ater planting. In the other hand the trees which grew from grafting could supply fruits
within 34 years. Bearing &bility of mango trees depended on many fectors such as
famers management of pest and weed control, pruning, and fertilization. Climatic factor
aso influenced on bearing, for ingance in the year 2002 farmers faced a problem of fruit
drop caused by halsorm. Mangoes are harvested green, unripe and ripe. In Luang
Prabang province, havesting of mango fruits dated from the midde of May and
extended to the end of June. Kaew-Loop mango was havested as ealy in May, while
Kaew-Cho fruits were harvested laer in June (Table 13). This late harvest will provide
better income than the early harvest, due to another varieties are dready out off season.
Haveding is done maenualy by handpicking for short mango trees but for the tdler
treesis extended by usng bamboosticks.

The weight of mango fruits varied from variety to vaiety i.e 6-7 fruitskg (143
167g/fruit) far Kaew-Loop;, 56 fruitskg (167200 gffruit) for Kaew-Cho and 34
fruitskg (250-333 gffruit) for Gnaxang, Khien-Sawoer, Fa-Lan and Chok-Anan. In
generd, the productivity of mango in the province was low about 515 kglftree due to
poor management, lack of technical knowledges and irrigation sysems.
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Table 13 Time of mango harvesting in Luang Prabang province

Time No. of farmers reported Percentage
15- 30 May 8 533
1-15dune 4 26.7
16— 30 e 3 20.0

Totd 15 100.0

Source: Survey, 2002

4.2.2 Farmers practicesin mango propagation

It was found that farmers have practiced two methods of propagation: seedage and
greftage. 87% of farmers have exercised the firs method for a long time. The second one
was recently introduced in the past 6-10 years therefore, only a smdl number of farmers
have practiced this method. The process of seedage darted from sowing the seeds into the
il beds or plagic bags or bamboo tubes. Theredfter, the seedlings were kept in the
nursery or under the shade for one, year then the seedlings were transplanted into the pits
in the fidlds and maintenance was taken until trees are fruitful.

In the dudy aea, 20% of fames used gpproach grafting to produce grafted
materids, 60-80% success was noticed for this technique (Table 14). Detached methods
that famers like to use incdluded whip or splice grafting (20%), Sde veneer grafting
(27%), and bak grafting (20%) with the success of 60-90%, 60% and 40-80%
regpectively. Some farmers used veneer grafting and bark grafting to change undesirable
vaieties usng the rootstocks of two years or more ages Modly Kaew mango and wild
mango were used for rootstocks Khiew-Sawoer, NamDokma ae now popular vaieties,
which are used as the best scions because of ther high consumers demand, good taste
and high price. Some famer bought grafted materids of Khiew-Sawoer from Xayabury
province, which is locaed near the border between Lao PDR and Thaland. Some
techniques were used for dimulation of the growth of scions after grafting such as cutting
the rootsdocks above grafted union 45 days dfter grefting and cutting the bark of
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rootsocks above grafted union 23 weeks dfter grafting. The mog suitable time in the
year for grafting is during May to July.

There were only two famers, who produced commercid grafted materid. They can
produce 300 to 500 grafted materids in each yer and sold a& the price of US$ 0.8
lgrafted maerid. They can ean money from ther grafted maerids from US$ 240-400
lyear. Mogt of ther grafted materids were digributed to many rurd development projects
within and outdde the province i.e MPLP-I & Il (Luang Prabang MicroProject), GAA
(German  Agriculture  Action), EDI (EcoDevdopment Irrigation), UNDCP  (United
Nation for Drug Control Program).

Teble 14 Farmers methods of mango propagation in Luang Prabang province

Methods of propagetion % of farmersinvolved % of success
Seedage 87 >00
Graftagein the nursery
gpproach grafting 20 60-8
whip grafting 20 60-0
Graftage on rootstocksin the field
venesr grafting 27 60
bark grafting 20 40-80

Source: Survey, 2002

4.2.3 Mango marketing

Not dl mango fruits were sold in locad market (within the province), through the
locd middlemen. Over hdf of mango production was trangported to sdl in another
province such as Odomxay and Luang Namtha (Table 15). Only some mango fruits
which the famers kept for ther home consumption and reatives The prices of mango
fruits depended on harvesting time and varieties The fruit price of locd vaieties was
lower than improved ones i.e. US$ 0.08-0.2 /kg for Kaew-Loop and Kaew-Cho and US$H
0.5-1 /kg for Khiew-Sawoer and Chok-Anan.
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Table 15 Marketing channd of mango in Luang Prabang province

Market No. of farmers reported percentage
Locd make (sling in 3 20.0
Luang Prabang Province)
Extend make (sdling 12 80.0
in another provinces)
Total 15 100.0

Source: Survey, 2002

4.2.4 Farmers family economy

Annual income It was found tha an average annud income was $US 1,275.
Annud income varied from US$ 500 to 3430, which was depended on number and sze
of agricultural activities and off fam activities The fames, who had both ectivities
could earn a better income than those, who had only agriculturd activities. However,
agriculturd ectivities are dill the main sources of family income, in which induding rice,
fruit trees, vegetables and animds. It was naoticed that over 75% of farmers had their own
tesk for a least 500 trees, which were important potentid income for their families in the
future.

Income from sdlling mango fruits was dso important for the families as supplement
income. This income ranged from US$ 6 to 200 a year depending on mango production,
which related with the sze of orchards number and age of mango trees and farmers
management. However mgority of the famers (80%) had income from sdling mango
fruits between US$ 10-100 per year (Table 16). On the other hand, income from sdling
grafted materids was found for few farmers (13%), who produced for commercidization.
They can earn from US$ 240-400 per year.

Annual family expenses. It was found that al farmers spent nmore money for food
than the other expenses, in which incuding educaion, dothes, hedth, invesment in
agriculture, trangportation and other socid activiies An average annua family expense
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was US$ 860. In term of investment of mango growing and producing grafted maerias,
farmers spent not much money, the amount varied from US$ 10 to 100 for growing,
which induded fencing, seedling, labor, fertilizers and pesticides At leest US$ 4 wes
required for farmers who did the grafting with a purpose of chaging to the desrable
vaieties in ther fidds. While the farmers, who produced grafted materids for sde, used
US$ 30-100, which indluding tools and materias for grafting and labor ( Table 17).

Table 16 Income from mango fruits and grafted meterias

I come (USS) No. of farmers reported Percentage
Mango fruits
<100 1 6.7
10-40 5 333
50-100 7 46.7
>100 2 133
Totd 15 100.0
Grefted materias
0 13 86.7
240 1 6.7
400 1 6.7
Tota 15 100.0

Note: US$H 1=10,000 Kip
Source: Survey, 2002,
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Table 17 Expenses in growing mango and producing grafted materias

Expenses (USH) No. of farmers Percentage
Expenses in gronving mango
<10 0 0
1050 14 93.3
>50 1 6.7
Total 15 100.0
Expensesin producing grafted materids
0 (do not produce) 8 53.3
<5 (for top working) 5 33.3
530 1 6.7
>30 1 6.7
Tota 15 100.0

Note: US$H1=10,000 Kip
Source: Survey, 2002



