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Gender Roles in Contrasting Rice-Based Farming Systems
Study in Vientiane Municipality and Vientiane Province

M. Chanphengxay !, I. Koumphonh ?, S. Kethongsa 3, T. Part *

ABSTRACT

In 1995 a socio-economic survey was undertaken of 6 villages in six districts of Vientiane Province
and Vientiane municipality, to establish the relative roles of men and women in a number of rainfed
upland and lowland rice based agricultural systems; three lowland systems were studied single wet
season rainfed rice cropping, double rice cropping with a wet season rainfed rice crop followed by an
irrigated dry season crop, and a wet season rainfed rice crop followed by dry season vegetable cropping
based on supplementary irrigation. A total of 200 households were surveyed.

The uplands, the integrated production system practiced was generally one of low productivity, giving
low rice yields of between 1-1.2 t/h and requiring a seasonal labour input of about 160 work-days. Women
provided approximately 60% of the total labour requirement. The operations that women contributed to
most significantly were direct seeding, weeding and harvesting. Average family household cash income
was kip 470.000 per annum, the sources were from rice (36%), livestock (41%), employment (10%)

and vegetables (2%); about 11% came from other sources.

In the rainfed lowland environment without access to irrigation facilities, a single wet season rice
crop was grown yields low, ranging between 1.0 to 1.5 t/ha. The labour input for rice cultivation was
approximately 120 work days. Women accounted for approximately 70% of this labour input; their
contribution was most significant in transplanting, weeding, and harvesting. Average household income
ranged from 610.000 per annum. The main sources of income were rice (35%), livestock (18%); about

18% came from other sources.

In areas with irrigation facilities, two rice crop were grown, a wet season crop grown mainly under
rainfed lowland conditions, and an irrigated dry season crop. Irrigated crop yields average between 2.5
and 3.0 t/ha, and required labour input of about 130 work days. Approximately 64% of the labour input
was provided by women, with their most significant contributions being for, transplanting, weeding
and harvesting. Household incomes ranged from 1,090,000 kip per annum with rice accounting for
58%, vegetable 16%, livestock 3%, and employment 11%; about 12% came from other sources. The
level of technology adoption was highest in the irrigated environment, where there was 100% use of

improved varieties

! Deputy Head, Technical Division, DAE, MAF.
23 Agro-Economist, Agricultural Extension Agency, DAE, MAF.

* Head, Gender Analysis Division, IRRI, Philippines.
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Effect of Planting Date on Rice Yield in
Rainfed Lowland Environment

Sipaseuth !, V. Phannourath ?, J.M. Schiller 3 and T. kupkanchanakul *

ABSTRACT

A single wet season rice croppings normally practiced in the rainfed lowland environment.
Planting date is usually determined by rainfall pattern. Optimum planting date ensure opti-
mum growth duration for high yield production of rainfed lowland rice. To study the effect
of planting date on growth and production of rainfed lowland rice in the Lao PDR, two ex-
periments were conducted at the National Agricultural Research Center (NARC), Vientiane
Municipality in 1994 and 1995 WS. Soils at the site of the study were classified as Ferric Ac-
risols with loam texture. In both years, average yield was highest in two early planting dates
(first planting date was seeded on 25 May and transplanted on 20 June, the second planting
date was seeded on 10 June and transplanted on 5 July). Delayed planting significantly re-
duced grain yield. In the 1994 study, yield reduction as a result of delayed planting ranged
from approximately 27% (from 3.34 t/ha to 2.34 t/ha) in third planting date (seeded on 25
June — transplanted on 20 July) to 51% (from 3.34 t/ha to 1.62 t/ha) in fourth planting date
(seeded on 10 July — transplanted on 5 August). In the 1995 study, however, yield reduction
as a result of delayed planting differed among rice cultivars used in the study. High grain
yield in early planting dates was attributed to higher panicle number per unit area. The study
suggested that early planting date (sowing from late May to early June and transplanting from
late June to early July) was optimum for rainfed lowland rice cropping. Yield reduction as a

result of delayed planting depended on rice cultivars and the extent of delay.

' Agronomist - cultural Practice, Agronomy Research Unit, NARC, DAE, MAF.
2 Deputy Director, DAE, MAF.

3 Team Leader, Lao — IRRI Project, DAE, MAF.

4 Lowland Agronomist, Lao-IRRI Project, DAE, MAF.
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INTRODUCTION

The Lao People’s democratic Republic (Lao
PDR) lies within the center of diversity of
Asian rice (Oryza sativa L.). Rice cultiva-
tion in the country currently accounts for
more than 80% of cropped land area. In
1995, approximately 642,000 ha were cul-
tivated to rice in the rainfed lowland, rain-
fed uplandf and irrigated environments. The
Lao PDR is the largest produce and con-
sumer of glutinous rice in the region. Many
traditional rice varieties are still grown by
subsistence farmers. In addition to tradition
varieties, wild rices and interspecific hy-
brids between wild and cultivated rices are
also found. However, improved varieties
are being adopted rapidly by farmers in the
rainfed lowland and irrigated environment,
which is causing genetic erosion among tra-
ditional and wild rices. To preserve this bio-
diversity, the Lao Department of Agriculture
and Extension (DAE) and the International
Rice Research Institute (IRRI), initiated
some joint collecting activities as early as
1989. At that time, 38 samples of O. sativa,
and 27 samples of wild rice consisting of O.
nivara (5), O. rufipogon (20) and O. granu-
late (2) were collected from the Vientiane
Plain and Luang Prabang valley (Vaughan
1994). Some further colltections were made
in 1991 and 1994 (Phouaravanh, 1995;
Schiller 1994; Roder et.al. 1995). More than
1,000 samples of traditional varieties were
characterized and evaluated in the northern
part of the country. Several cultivars were
selected and distributed to farmers (Ph-
ouaravanh et al.1994; Roder et.al. 1995).
However, these early collecting activities
were not carried out in a systematic manner.
In a joint program supported by the Swiss
Agency for Development and Cooperation
(SDC), the DAE and IRRI implemented a
more systematic collection scheme in 1995,
representing the first year of four-year col-

lection program for the whole country. Col-
lections were made in five central and four
southern provinces in 1995.

This paper describes the strategy adopted
in these collecting mission and the sampling
methods followed, the diversity observed in
the material collected.

GERMPLASM COLLECTION

The collection area

The Lao PDR lies entirely within the trop-
ics and is located between latitudes 14°10’
N to 22°10’ N and longitudes 100°20” E to
107°50’ E (fig.1). The elevation ranges from
about 200 m above sea level in the major
rice growing plains, to about 1,300 m in the
Boloven Plateau of Champasak Province.
Annual rainfall in the collection area ranges
from 1,500 to 3,000 mm. Soils are predomi-
nantly loam to sandy loams. Though heavy
clay soils are found occasionally.

The collection strategy

The collecting mission were launched during
October, November, and December 1995, to
coincide with the maturity of early, medium,
and late maturing varieties, in four southern
and five central provinces. Local agricultur-
al extension officers from the districts and
provinces concerned were also involved in
the collecting effort. They first attended a
one week training course on the practical
aspects of collecting and sampling.

Sampling methods

The objective was to collect enough mate-
rial to represent maximum diversity though
aminimum number of samples. The tar-
get was to collect a sample of each variety
gro wn in each district. The coarse grid sam-
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pling method of Brown and Marshall (1995)
was followed. Standard procedures for col-
lecting rice were used (Vaughan and Chang
1995). When sampling from relatively
uniform, only one random sample was col-
lected, supplemented by rare phenotypes.
When there were several morphological
types in the same field, each type was col-
lected separately to facilitate conservation
thereafter, and enhance unitization.

Types of material collected

Traditional rice varieties grown in the rain-
fed lowlands and uplands, together with
rices and spontaneous interspecific hybrids
between wild and cultivated rices, were col-
lected from nine central and southern prov-
inces (Fig. 1). Panicle and seed samples
were obtained from farmers’ field, threshing
floors, and stores. Indigenous knowledge
about the varieties was obtained from farm-
er who donate the samples. Wild species
and hybrids were collected from their natu-
ral habitals on field bunds, road side ditches,
swamps, and canals.

GERNPLASM COLLECTED AND
ITS CHARACTERISTICS

A total of 2,226 samples of cultivated rice,
together with 73 wild and weedy forms
were collected. Some of the latter can be
considered as spontaneous interspecific hy-
brids between wild and cultivated. About
60% of the samples were collected from
farmers’ field 25% from the threshing floors,
and 15% from farmers’ stores. The majority
of the samples had glutinous endosperm.
This reflects Lao consumer preferences. The
samples represent considerable diversity at
the ecosystem, varietal, and species levels.

Ecosystem diversity

All the samples were collected from the
rainfed lowland and rainfed upland environ-
ments during the 1995 wet season or imme
diately after (October to December). Col-
lections were not made from the dry season
(November to March) irrigated environment,
where only improved varieties are grown.
About 80% (1,774 samples) of the samples
collected were from the rainfed lowland
ecosystem, while 20% (452 samples) were
from the rainfed uplands (Table 1).

Rainfed lowland ecosystem. this is the most
important ecosystem in the Lao PDR, ac-
counting for about 67% of the area under
rice cultivation. Much of the area comprises
a system of low-level terraces with an alti-
tude of about 200 m. Soils are generally low-
fertility loam, sandy loam and loam sand,
derived from old alluvial deposits. The pro-
duction system is a single wet season crop,
grown with minimum inputs. A low level
of technology adoption prevails. Improved
varieties are grown over about 20% of the
area. The traditional varieties are relatively
uniform. They are taller than improved va-
rieties (80-300 cm), produce several thin
culms (5-16), and have narrow leaves, short
panicle, usually small and well-filled grains.
Farmers usually grow several varieties in
a relatively small area (Fig. 2). Crop dura-
tion of traditional varieties ranges from 90
to 180 days.

Rainfed upland ecosystem: Most upland rice
cultivation is done under a “slash-and-burn”
system and is concentrated on slopes rang-
ing in altitude from 300 to 600 m, but the up-
per limit in the northern part of the country
is about 1,500 m. Slope gradients are mostly
in the range 15-60%. Acrisols, alfisols, and
leptosols predominate in the leached and
acidic. Only traditional varieties are grown
in the uplands, representing mixtures of dif-
ferent types in the same field. In general,
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most upland varieties are early-maturing
(90-120 days), produce fewer and thicker
culms than lowland varieties, have broad
and long leaves, and large, drooping, and
sickle-shaped panicles (Fig. 3) The grains
are large, rounded, and often not well-filled.
Upland rice is rarely monocropped, and a
range of other grain, and vegetable crops is
grown in mixed culture with rice.

Varieties diversity

Farmers grow varieties representing three
maturity groups-the early-maturity group
which takes care of the immediate food re-
quirement in the elevated area; the medium
maturity group which accounts for most of
the area; and the late maturity group which
is strongly photoperiod sensitive. While
most farmers grow three varieties, some
grow up to seven. These varieties are grown
in a single field (Fig. 2) or in different fields.
Farmers in a single village often grow up to
10 varieties (Fig. 5). Varieties differ in sev-
eral characters such as crop duration, plant
height, tillering, pigmentation on various
plant parts, panicle shape and size, grain
shape, size and color, and cooking and eat-
ing qualities, the latter representing varietal
preferences for different traditional food
preparation. Tremendous variation was ob-
served for brown rice color from black to
red, to brown, or white. A unique feature of
rice from the Lao PDR is the inclusion of
several aromatic varieties in both the gluti-
nous and non-glutinous groups. To produce
good quality grain, farmers grow photope-
riod-sensitive varieties which mature when
the rains stop. As rice is grown under dif-
ferent ecosystems and under diverse agro-
climatic conditions, farmers must have
selected different varieties to suit the di-
verse growing conditions. There are some
interesting varieties grown by farmers. The

variety Pua-mia consists of what appear
to be two isogenic lines that differ only in
glume color (Fig. 4). One produces purple
to brown glumes, while the other produce
green glumes, which turn yellow upon ma-
turity. They are not similar morphologically
but they also flower and mature at the same
time, and farmers grow them together as if
they constituted a single variety. From one
farmer’s field near Pakse, 11 different phe-
notypes were identified that different in
shape and size of panicles and pigmentation
of grains (Fig. 2). These differences may be
related to seed selection practices followed
by many farmers. Different rice varieties
are associated with the 68 ethnic groups
found in the Lao PDR. For example, the va-
rieties grown by the Bilikhans produce long
peduncles, as it is their practice to cut pe-
duncles with a small blade and put them in a
bundle. The subethnic group Phouthai who
live around Xepon in Savannakhet Province
strip the grain from a standing crop. The va-
rieties thus produce fewer but larger pani-
cles with large grains. Some ethnic groups
have strong preferences for particular grain
quality attribute, as in the case among the
Hmong and Yao (Lao Sung) who prefer
non-glutinous rice. The Lao Loum, who live
near urban areas and along the border with
Thailand, grow aromatic varieties because
of the high market demand and premium
paid for such quality grain. Some varieties
are well suited for specific food preparations
such as Khao kam since its black pericarp
is best cooked with coconut milk in hollow
bamboo, and Lepnuk with is used to make
wafers. The strong preference for such types
must have led to varietal diversity in grain
quality attributes.

Species diversity

Several wild relative of rice are endemic to
the Lao PDR including O.rufipogon, O. ni-
vara, and O. granulate. The related genus
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Hygroryza has also reported from the Lao
PDR (Vaughan, 1998). O. rufipogon, a pe-
rennial species found in ponds and road side
ditches, grows 3-4 m tall and produces long,
loose open panicles with long red awns. It
flowers between September and October,
and matures between October and Decem-
ber. Seed production is through seeds and
vegetatively. O. nivara is an annual species
that grows up to 2 m tall in shallow ponds,
and produces several compact panicles with
red long bristles. It flowers between August
and September, matures between Septem-
ber, and seed production is abundant with
good fertility. O. rufipogon and O. nivara
often grow together with the former occu-
pying the deeper areas of a pond and O. ni-
vara the shallow portion. . O. granulate was
also found growing in Sekong and Attappeu
provinces.

Spontaneous interspecific hybrids: Wild
species growing in and along the berders of
farmers’ fields flower at the same time as O.
sativa, leading to the production of hybrids.
We found several hybrids and their deriva-
tives that are more vigorous than the wild
forms with which they grow, or occupying
disturbed habitats and forming separate
colonies. Intermediate weedy forms were
found mostly along with the wild forms,
while some populations were found to grow
along with the cultivated forms. These hy-
brids have some characteristics of cultivat-
ed rice such as purple as pigmentation on
the peduncle and glumes, large grain size,
thicker stems, and larger panicles. In gener-
al, most of them are more vigorous than the
wild forms. The most important character of
the wild forms, absent in cultivated rices, is
the presence of awns of varying length and
color.

Indigenous khowledge

As farmers grow several varieties, they are
identified by a specific name that often de-
scribes the morphological characters or

quality attributes unique to that particular
variety. The Katu farmers classify rice seeds
based on pericarp color, presence or absence
of awns, and grain length and width. The
major criterion relates to endosperm char-
acteristics, such as khao nieaw (glutinous),
Khao chao (non-glutinous or flaky), or Khao
hom (aromatic). Based on pericarp color, va-
rieties are classified as Khao (white), Deng
(red), or Khao kam (black). As to grain
filling and density, Khao phannak rice has
large and heavy grains. Crop maturity is an
important trait. Farmers identify Khao sam
deuan rice that matures in three months, and
Sanpatong ngnun rice that matures in six
months. On the basis of glume pigmenta-
tion, varieties are classified as Khao deng
(red), Khao sam si (stripes of yellow, red or
purple), and Khao kam (black). Some vari-
eties are identified by quality attributes like
fast cooking time or aroma. Some of the
characteristics have taxonomic importance.
Glume length is used by farmers to classify
varieties. For example, if sterile glumes are
long, the variety is called khao pek. Other
characters include panicle shape (a variety
with a sickle-shaped panicle which resem-
bles the fruit of a tamarind is called khao
mak kam) plant height, tillering habit, and
resistance to brids and insects. Some variet-
ies are called by the names of fish or flowers
indicating their cultural heritage. A source
of considerable confusion is the practice of
calling the same variety by different names,
or different varieties by same name.

Center of diversity of glutinous rice

Glutinous varieties have amylopectin (95%)
and low amylase content (4%). The endo-
sperm is opaque when dry and becomes
sticky when cooked. More than 80% of
the traditional rice varieties grown in the
Lao PDR are glutinous (Cho and Kuri-
yama, 1960). There is tremendous varia-
tion in these varieties, and people prefer to
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use different varieties to make traditional
food preparations rather than identify types
that can adapt to the short growing season
and the dry mountainous environments
(Golomb 1975). Mekong delta which in-
cludes the Lao PDR, appears to be the cen-
ter of diversity of glutinous rice. Though
they are relatively low yielders, they are
still grown by the farmers of the Lao PDR
because of strong preference for such types.
Steamed glutinous rice is eaten with fish,
meat, chili sauce or tamarind, along with a
variety of fresh green leaves collected from
the forests. Glutinous varieties may gradu-
ally disappear unless similar high-yielding
varieties become available.

Variation and adaptation

Under upland conditions, where soil mois-
ture is a major constraint, early-maturing
varieties are grown that may escape drought.
On the other hand, long duration varieties
are grown in areas that receive more rain-
fall. Non-glutinous varieties that are used to
make noodles are grown near urban where
the demand for such products is high. Vari-
eties in the three maturing groups are grown
to spread the family labor requirement over
a longer period and secure stable production
despite uncertain rainfall patterns.

Seed selection

Most lowland farmers select uniform fields
for the purpose of producing seed. Katu
farmers describe three kinds of rice variet-
ies: ordinary rice seeds with a black “skin”,
i.e. the pericarp; those with “tails”,i.e. awns;
and those that are “good looking” (Sulivan
and Costello 1994). The most common prac-
tice is to remove off types on the threshing
floor and select uniform panicles for seed
purposes. Selected material is threshed and
kept separately. Some farmers take the bulk
seed from the threshing and this is sieved
to eliminate unfilled or partially filled seeds.
Upland farmers often select and mix differ-

ent phenotypes in a particular proportion.
Materials destined for seed production are
packed and carefully kept separately.

Seed exchange

Farmer to farmer exchange of seeds of im-
proved varieties is very common especially
along the border with Thailand, Cambodia,
or Vietnam. Farmers select varieties intro-
duced from neighboring countries based on
either yield potential or grain quality. Such
varieties are called by their local names or
they are named after the place where they
were obtained. Names of some varieties in-
dicate that they have been introduces from
the Philippines and the USA. Promising
varieties from one region of the country are
also introduced to another region. For ex-
ample, the variety /loup which is popular
around Champasak Province was recently
introduced to Vientiane because of its high
yield potential. Promising varieties are ex-
changed among farmers within a village.

Genetic erosion

Due to the concerted efforts of the DOAE,
high-yielding varieties such as RD4, RD6,
RDS, RD10, PN1, PN2, and TDk have be-
come quite popular with farmers, especially
in the rainfed lowland rice-growing areas of
the southern and central provinces. During
the west season, about 15-20% of this area
is planted to improved varieties are grown
under irrigation. With a more open market
economy and the availability of fertilizes,
farmers are adopting improved varieties, for
favorable rainfed lowland environments.
Some farmers in Savannakhet, Champa-
sak, and Vientiane Municipality and those
in Vientiane Province no longer grow tradi-
tional rice varieties. This shift has led to the
loss of traditional varieties.
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Germplasm conservation

Ex situ conservation of genetic resource in
genebanks is the most secure and cost effec-
tive strategy for the long term preservation
of rice germplasm (Ford-Lloyd and Jack-
son 1986; Jackson and Huggan 1993, Jack-
son, 1995). The country’s first national cold
storage facility to conserve germplasm was
built at the National Agriculture Research
Center in Vientiane Municipality in 1994.
The facility is designed for seed storage at
two different temperature, namely 10°C and
4°C, and about 50% relative humidity (RH).
A small seed labouratory was also built to
process seed for preservation and to monitor
seed viability. All the collected germplasm
will be preserved in the newly established
facility at NARC (Fig. 7). A duplicate set of
all the collected materials will be preserved
in the International Rice Genebank at IRRI.
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Figure 1. Map showing the provinces and some places from where rice germplasm samples were

collected from the Lao PDR during 1995
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Figure 2. Seven diverse varieties grown in a small rainfed lowland field. The relatively
morphologically uniform varieties mature at different times.

Figure 3. Seven panicle types found in a single upland rice field. Broad long leaves, thick

culms and large panicles could be seen which are characteristic features of upland varieties.

51
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Figure 4. Rice variety called husband and wife. Two presumed isogenic lines called pua (husband on the
right) and meia (wife on the left) are grown as a single variety, the two lines resemble each other and are
indistinguishable untill grain filling.

Figure 5. Seeds of 10 varieties collected in a single village in Vang Vieng District.
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Figure 6. Panicles of wild (bottom left), cultivated (bottom right) and presumed spontaneous
interspecific hybrids found in Nong Ping village near Vientiane.

Figure 7. Variation for panicle and grain characters in some rice varities collected from the Lao PDR
during 1995.
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Table 1. Classification of germplasm collected from the southern and central provinces of

the Lao PDR during 1995.

Thapangthong

Ll Ul | Gt Ng |1In Jp | Jv | Hb | El Md | Lt
ATTAPEU
Sanxay 8 4 4 3 10 1 1 7 7 1
Xaisettha 30 6 6 8 33 14 14
Samakkhixay 102 | 14 | 14 31 111 |2 3 3 38 | 38 25
Sanaxay 28 15 | 15 7 43 21 21 3
Phouvong 9 7 7
CHAMPASAK
Xanasomboun 39 39 |3 |4 20 |18 |4
Bachingchaleun-
souk 3 9 9 9
Pakse 22 9 20 2 22 1 20 1
Phonthon 47 45 7 52 21 29 2
Cham asagk 54 5 47 7 53 15 38 1
Pathofm e 29 28 |2 |25 |, |5 7 |19 |4
Soukhouilma 25 |1 |23 |2 |25 8 |17

33 28 5 32 1 8 22 3
Khong
SEKHONG
Kaleum 10 |7 3 10 10
Thateng 6 31 3 17 17
Lamam 6 51 2 15 34 4
SARAVAN
Lakhonepheng 17 16 1 17 17
Vapi 5 1 47 6 50 2 1 9 35 9
Khongsedon 36 8 43 1 38 5 | 13 22 |4
Saravan 53 7 61 4 57 2 5 1 7 51 7
Laongam 2 4 16 6 1 22 1
SAVANNA -
KHET 53 55 58 5
Xaybouli 4 13 |40

37 |6 36 31 4
Outhoumphone 2 5 29

56 |1 56 51 10
Atsphangthong 7 39

1 17 19 5
Xepon 63 |19 |61 |2 e |2 |2 Pl ts
Khanthabouli 2 3 5 43

63 61 63 25
Champone 2 1 2 36

. 15 17 18 2 1

Phin 1 5 12
Songkhone AT 13 B 2 47 1 41 >

2 2 2 2




KHAM -
MOUAN
Hinboun
Nakay
Khemmalat
Thakhek
Mahaxai
Nongbok
Xebangfai

B o -
likhamxai
Bolikhan
Thaphabat
Paksan
Pakkading

NNAINKCU

Vientiane
Prov.

Kasi
Vangvieng
Keo Ou-
dom
Phonhong
Thoulak-

Vientiane
Mun.
Chanth-
abouli
Xaisettha
Sikhotta-
bong
Hathxay-
fong
Xaithani
Sangthong
Pakngeum
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L1 Ul | Gt Ng | In Jp |Jv |Hb | El | Md Lt
13 33 |43 3 46 21 |22 2
17 2 18 1 17 15 |2 3
7 40 | 47 46 1 16 |16 15
2 63 |59 6 65 ) 13 |51 1
1 22 |22 1 21 1 1 2 18 3
2 36 |31 7 38 11 |25 2
8 69 |74 3 75 2 14 |48 15
14 11 |24 1 25 12 |13
8 8 14 2 16 9 6 1
63 19 |76 6 82 22 | 47 13
22 15 |32 5 35 ) 8 28 1
26 3 29 4 23 2
71 19 |80 10 | 88 2 46 |22 22
30 47 |72 5 75 | 14 |39 24
1 14 |15 14 1 14 1
22 8 29 1 28 | 1 | 7 17 6
41 4 43 2 45 7 24 14
4 2 2 4 2 2
4 3 1 4 1 2 1
7 5 12 10 5 3 9
11 4 7 11 8 3
19 18 1 19 4 12 3
14 15 |28 1 24 5 2 22 5
6 5 1 6 3 3

L1 = Lowland, Ul = Upland, Gt = Glutinous, Ng = Nonglution, In = Indica,

Jp = Japonica, Jv = Javanica, Hb = Hybrid, El = Early, Md= Medium, Lt = Late
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Collection and Preservation of Rice Germplasm from South-
ern and Central Regions of the Lao PDR

S. Appa Rao’, C. Bounphanouxay?, V. Phetpaseut’, J.M. Schill¥, V. Phannoulath’,
and M.T. Jackson’

ABSTRACT

The Lao People’s Democratic Rupublic (LAO PDR) lies within the center of diversity of
Asian rice (Oryza sativa L.), particulary for glutinous rices. Subsistence rice farmers in the
Lao PDR still grow many traditional varieties. Efforts are being made by the Lao Depart-
ment of Agriculture and Extension, in collaboration with the International Rice Research
Institute (IRRI), to undertake the collection and preservation of as many of these varieties
and wild rices as possible from rainfed lowland and upland environments. In 1995, three col-
lecting mission obtained a total of 2,226 samples of traditional varieties and 72 samples of
wild rices from five center and four southern provinces of the country. In the rainfed lowland
ecosystem, cultivation of a few relatively uniform varieties is the normal practice, and farm-
ers usually grow 3-5 varieties with maturity from 90 to 160 days. However, in the uplands,
farmers grow varietal mixtures consisting of several phenotypes. To facilitate utilization and
conservation, each phenotype was collected as a separate sample. Traditional varieties often
differ in crop duration, tillering, panicle size, ahape and compactness, glume color, shape
and size, and grain color, size, shape, and quality attributes. Most upland varieties appear to
be javanica or tropical japonica rices. The majority of the samples collected have glutinous
white endosperm. Considerable diversity was also found in spontaneous interspecific hybrids
between wild and cultivated rices. One germplasm set is being conserved at the Nation Agri-
cultural Research Center in Vientiane Municipality. A duplicate set is being preserved at the
International Rice Genebank at IRRI in the Philippines.

! Germplasm Collection, Lao-IRRI, DAE, MAF

2 Unit Leader, Germplasm Collection and Conservation Unit, NARC, DAE, MAF
3 Training Office, NARC, DAE, MAF.

4 Team Leader, Lao-IRRI Project, DAE, MAF

5 Deputy Director, DAE, MAF

¢ Head, Genetic Resources Center, IRRI, Manila, Philippines



NWHOIDVAD I KON II2DINMWIE RV IHU 102990290
uRz Wands3L fifuemaugelinnjoiiv

geivorws ', U50 wevadic? , I9diu vane(o1°
Y -
vy

Tuazmoagidou 9/1994 ;e (B 11/1995, mgnsn%gté‘umwép%o (Tognaugs
[funay Jj90a90) taSonauiioseunauas (Ui lnesgnyann Ly wWaNge090
SosnauSownndeduaueanauiigoRuctasd. naufiosey wwutdonduivasudo
gaonsdney. Winidoamanzenidonanauazduiivingnoaaioniusna (265
nsau/d njufiv 235 nsau/il). ug;m("‘c6ﬁw8ﬂmﬂnz‘}1’ﬁUaﬁmwmogn§)3 qzE0lndona
mw%cé’mﬁu?mméﬁ. Uyzgnasoma‘cﬁﬁweﬂmﬂwﬁm;g o intonoauanoniuy
mv\“ﬁnsﬂmwagﬁoqjoﬁu (270 nsau/D mjuiiu 260 nsauld). uyzﬁ‘cﬁﬁmﬁjm‘émz‘ﬁu
%ﬁéomLﬁUTme]mo'%yzhc‘z"’J\cﬁﬁu.

GIIVNIVHORDYEHU LN Zﬁﬁﬂa‘wCEC’]ﬂﬁ")ﬁf]g]‘]EJILIJOﬁUUggiJ‘]lJS‘]UI‘mU]AZ%J 2
sxdofunnars, ocdivonyanzeaidonadiu tonsamwaan 12% Sonasandjueanay
Hudun g9N29 w0 15% (5,38 njuiiv 6,2) mmoﬁg@w‘cﬁéwy;gnaao D8onn
G tetnonuyaao wae @jzﬁﬁmwgnmé”gu?ﬁuny%ﬂ%aw 140 Y0 8ndaude uhtinzey
Uyﬁsadﬂﬁuﬁﬁéﬁumﬁu Qgémmﬁufcﬂ. uyﬁsaﬂﬂﬁuzﬁﬁw%‘ﬁmmy eJS00MmauaE QU
dulnganoaylssealy HIudoinsisenda.

eluRunjunagdauonzRo WS Snoau consagfiudinlo nagdaudu
ZUaen299NIWR Y290 LIE WA uSeutagaoday, Wutdasudruangoulmei
Y Gqae Ty cc.u'wéaeﬂmﬂ‘ua%ﬁL§50§U{ﬁﬁmmccw3 wogaBaunlstutifiosanaugo sae
cggsamautauEga0is ludiegiu mmséaywm‘isuﬁmﬁwmwmﬁm e S0 ligayg
winatad.

! pagagelindradtagnaviionzuageguagan (CUSO)
2 welingwdganau, ne9F9Eunauajago, HuajIRo wax nawdels

3 weiingaudganau, m3tasamando, N899 un w90, HuajIko tar nawdedy



29e39UNEFN war Uty TR 1 s=dui 1 58

INTRODUCTION

The Lao PDR is striving to improve live-
stock production will the joint objective of
increasing food security and income levels
of rural Lao people. The Department of
Livestock and Fisheries (DLF) had identi-
fied epidemic epizootic deseases and the
lack of quality and quantity of feed resourc-
es to be two major constraints to increase
livestock production and efficiency. Also a
planned future direction to improve produc-
tion is improvement of pig genetics. DLF
sees this direction to have a lesser impact
because of still difficult rearing conditions
in outlying rural area pig production sys-
tems. Division of Livestock Development
(formerly the Small Livestock and Fisher-
ies Extension Division) with Canadian De-
velopment Agency (CUSO) support imple-
mented a series of On Farm Extension Feed
Trials. Feed trials were to be used for ex-
tending new pig raising techniques, collect
information on indigenous feeding system
and research feed formulas. Feed formulas
were developed using trials conducted at
the Purebred Swine Center in Nong Teng,
Naxaythong District, Vientiane Municipal-
ity. Feed trials were designed to assist in de-
termining which nutrient is limiting growth.
Also, the Native Pig Extension Project is
trying to characterize the native pig and F1
crossbred. This feed trial provided informa-
tion on performance characteristic. All this
planned to develop policies, strategies, and
extension methods to improve food pro-
duction and income levels in rural areas.
Findings of the trail will be used to better
plan the conservation and use of native pig
breeds and indigenous feeding systems for
pig production in rural areas.

MATERRIALS AND METHODS

Over the period September 7, 1994 to Au-
gust 5, 1995 a series of On Farm Extension
Feed Trials were conducted by farmers in

Vientiane Municipality and Vientiane Prov-
ince. Farmers selection criteria were that the
farms possess a land area large enough to
allow for feed production. Farmers selected
should have previous experience raising
pigs. Farmers were selected from an aver-
age socio-economic status.

Twelve farmers performed a detailed pig
on farm feed trail in which both feed and
individual pigs were regularly weight. Pig
pen: One pig pen (treatment Pen and an
other open (control pen). Pigs in control pen
received indigenous feeds (rice bran, rice
whiskey distillers, fodder plants) while pigs
in treatment pen were fed a formula with
rice bran, broken rice, supplement and fod-

der plants.

Treatment feeding system plan was to feed a
grower feed for 100 days and then a finisher
feed to market. The grower feed was to be
broken rice 20%, rice bran 70%, soybean
meal 10%, Finisher feed formula was bro-
ken rice 15%, rice bran 80%, soyabean meal
5%. Feed trail design did not include distill-
ers by Product in the control group.

Pig in the control group would be fed indig-
enous levels of rice whiskey distillers, along
with bran and fodder plants. Treatment
pigs would receive commercial supplement
versus soybean meal because of the large
price differential in September 1994. On
Farm Extension Feed Trail 60 days Report
showed insufficient response to the treat-
ment feed to justify increased cost of feed
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therefore farmers on day 90 selected (with
DLF officers approval) not to continue feed-
ing broken rice.

Pig pens were to be side by side, equal area,
equal shading, square footage and trough
space per pig. Pig pens would contain 2 or 3
pigs each. Farmers used management tech-
niques as recommended by DLF representa-
tive. All pigs were vaccinated for protection
against swine cholera. Pigs were dewormed.
Pigs which were stressed on arrival at the
farm were given a oxytetracycline injection
All pigs received a B vitamin booster injec-
tion. Rice bran was to be boiled only for the
first month.

Farmers and District representatives were
trained in collection and documentation of
feed usage reports, Lack of time prevented
District level officers from recording feed
usage date once every two week.

National level representatives provided
scales and assistance in weighing pigs on a
regular basis. In total 140 pigs growth rates
are recorded in these trials. First group of
farmers were 12 farmers with a total 60
pigs. 30 pigs were F1 and 30 pigs were na-
tive. Individual farmers compared two pens
of 2 or 3 pigs of the same breed receivin-

control feed or treatment feed (i.e.A farmer

was monitoring pigs of the same breed on
different feeds).

Besides the first 60 pigs, 95 pigs were weigh
regularly throughout their life. These pigs
were fed farm mixes improved with techni-
cal advice from DLF representative. Seventy
five of these pigs completed feed trials and
their documented Average Daily Liveweight
Grain (ADG) confirmed ADG of pigs raised
on the first twelve farms. Feed consumption
data was not reported in these 75 pigs.

Finally it was hoped the rate of growth of
small pigs (purchased at less than 6 kg per
pig) could be compared to pigs greater than
12 kg per pig. Weight change in 11 farms
with small pigs was recorded. Farmers with

large pigs were to few to report.
RESULTS

First on Farm Extension Feed Trial F1 pigs
versus native pigs were reared from 8.25 to
51.3 kg versus 8.0 kg to 46.6 kg in 165 days.
Graph 1 shows the weight of both native
and F1 pigs on the control and treatment
feed at different ages. Mean Average Daily
Liveweight Gain was 250 g per pig per day.

Graph 1. Change in Liveweight of Pigs During Trial
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Graph 2. Average Daily Gain of Pigs During Trial Period
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Graph 2 presents the mean ADG during the
mean day between weighing intervals F1
pigs versus native pigs had rate of gain of
265g/day versus 235g/day.

Improvements in feed quality improved
rate of gain of both F1 pigs and native pigs
(Graph 1 and 2). F1 pigs with treatment feed
versus control feed grew 270 g/day versus
260 g/day. Native pigs fed treatment feed
versus control feed pigs fed treatment feed
versus control feed grew 240 g/day versus
230 g/day. These differences were not sig-
nificantly different but with protein the lim-
iting nutrient the largest difference between
treatment feed and control feed would be
expected from 30 to 40 kg. Graph 1 and
2 correspond with this expected response.
English (1988) reported that the greatest
response to protein is at 32.5kg in swine.
The pigs improved rate of gain at 32.0 kg
indicates the benefits of additional protein.

F1 pigs versus native pigs F.C.R was 5.38 vs
6.2 on air day basis. Mean consumption of
all pigs was as follows: week 1 (6 kg),week
4 (1.2 kg), week 8 (1.5 kg), week 12 (1.6 kg)
week 16 (1.6 kg), week 20 (1.6 kg), week
24 (1.7).

On Farm Extension Feed trial team over-
all monitored growth data from 30 farms
involving 135 pigs (64F1’s pigs and 71 na-
tive pigs), the data shows F1 pigs at differ-
ent weights having higher ADG (Graph 3).
Often only pigs less than 6 kg per pig are
available for sale to pig farmers raising na-
tive pigs. Trial data from 7 farms indicates
that these very small pigs will grow slowly
for the first 78 days (Graph 4). These 7 farms
observations were consistent with findings
reported in the 60 day feeding trial report on

the first twelve farms.

DISCUSSION

Phon Hong District of Vientiane Province
is an area of semi-intensifive indigenous
livestock production. The district has eas-
ily access to the Vientiane market, technol-
ogy, rice bran, and weaner pigs (both F1 and
native). It’s location approximately 65 km
from Vientiane made it a convenient loca-
tion for national level DLF representatives
to follow up on farm extension feed trials.

Feed protein level difference between the
treatment and control feed were less than
planned because of farmers desire to include
distillers whiskey by product in the control
feed. However the data does indicate the
DLF’s focus on increased feed production
(especially protein) sources for the dry sea-
son) to be a serious constraint to increase
livestock production and development of
the livestock sector. At the level that supple-
ment was included growth response was
too small for commercial supplement to be
economical. Farmers were not prepared at
the time of the feed trial to try higher more
expensive inclusion rates. A more appropri-
ate technology appears to placing emphasis
on use of fodder feeds, tropical leguminous
plants, by-products and potentially locally
produced protein sources. The Native Pig
Extension Project found that after seeing the
benefits of protein addition to the feed most
farmers that did have land and water were
interested and able to grow leguminous feed
crops for livestock. Also, pigeon peas, low
intensity cassava and sweet potato produc-
tion were popular.

Crossbreeding native pigs with large white
York pigs did show improved growth and
feed conversion. The response from cross-
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breeding is less than theoretically expected
given performance characteristics moder-
ate heridability in domestic swine species
and large white Yorks recorded high growth
rates. Alberta Agriculture (1992) referring to
J. Lasley hybrid vigour having only small
effects on growth in domestics swine spe-
cies. Selection within pig breeds including
native breeds and multiplication of selected
off spring is necessary to improve genet-
ics of swine. Economics were positive for
the crossbred however small because of in-
creased weaned pig cost.

CONCLUSIONS

This study is a preliminary attempt to char-
acterise and improve indigenous pig produc-
tion systems in the Lao PDR of both cross-
bred pigs and native pigs. The data indicates
that there are benefits to be achieved through
increased quality of feed when fed to F1 and
native pigs. Under present improved rural
rearing conditions in Phon Hong District,
the level of expected improvements in ADG
from using crossbreds versus native pigs
was not demonstrated.

The emphasis of extension activities should
be on improving survival rates and growth
rate for suckling pigs. The studies report-
ed here showed that pigs purchased with
weights averaging 5.0kg (and less than 6
kg) grow very slowly for the first 78 days.
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Feed Consumption and Growth in Native
Crossbreed Pigs

R. Stadlwiese" N. Phanaphet’, S. nakasene®

ABSTRACT

On-Farm Extension Feed Trial from September 1994 to November 1995 measured feed con-
sumption and growth rates of native pigs and ceossed with Large White York pigs (F1). In
general F1 pigs had a faster rate of agin than native pigs (265g/day versus 235g/kg). Pigs fed a
feeding system with improved protein had improved rates of again. F1 pigs fed higher protein
levels grew at 270g/day versus 260g/day when fed the indigenous feeding system. The late
of gain for native pigs was 240g/day and 230g/day, respectively when fed the higher protein
feed versus the indigenous feeding system. This difference was not significantly different.
Pigs fed more vegetables performed better than those fed small amounts of vegetables.

Feed consumption appeared to vary only slightly per day between native pigs and F1 pigs. F1
pigs had a 12 percent hight rate of gain when compared to native pigs, resulting in a Improve-
ment in Feed Conversion Ratio (F.C.R) of 15 percent (5.38 versus 6.2).

The difference in growth rate between native and F1 pigs was further confirmed when ana-
lyzing growth from 140 pigs. In a second set of farms doing feed trials, an attempt was made
to measure the difference in the initial rate growth between pigs weighing less than 5 kg and
those weighing more than 10 kg. This comparison trial was not possible to complete due to
a shortage of large pigs, however there was a very marked slow growth between these small
pigs and heavier pigs monitored in the feed trials.

Economic benefits were small between crossbred and native pigs under Phon Hong District
production system. The cost of imported pig supplements in the period from September 1994
to 1995 was too high to warrant using it as an ingredient to improve feed quality. On going
work at promoting use of fodder trees and potential local feed source should prove success-
ful.
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