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The Detection and Cure of Severe Phosphorus
Deficiency in Large Ruminants

T. Gibson', D. Phosisoulat’, S. Siphongxay® and P. Konedavong®
Abstract

Severe phosphorus deficiency in animals and plants was defined in certain parts of Xieng
Khouang Province by the detection of low levels of extractable soil phosphorus, by plant
symptoms, the presence of certain vegetation types, pasture phosphorus fertilizer responses,
animal bone thickness, the visual response of animals to direct phosphorus supplimentation

and other animal symptoms.

Curing the deficiency in buffalo and cattle was achieved by direct feeding triple
Superphosphate and bone meal. The recommended. P supplement is 6 g phosphorus per
animal per day. The most obvious benefit of phosphorus supplementation is the elimination

of lameness in buffalo and cattle.

'Formerly Xieng Khouang Development Project, UNDP/UNDCP/IFAD.
*provincial Agriculture Service, Xieng Khouang Province.

$Xieng Khouang Development Project, Phonsavane Xieng Khouang Province.

12 October-December 1999
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INTRODUCTION

Xieng Khouang Province, located in the
north of Vientiane and adjacent to Vietnam,
is an upland area well-known for native cattle
and buffalo production. In certain part of the
province, cattle and buffalo have been beset
by certain health problems unknown origin.
These problems have included:

1: Sudden death (within a few days) of
cattle and buffalo without obvious disease
symptoms, even when animals have been
vaccinated against haemorrhagic septicaemia
and blackleg.

2. The development, especially in the
dry season, of lameness. Buffalos are af-
fected more than cattle. Lameness is often
associated with long hooves, the two parts
of which characteristicallly closs at their
ends. The lameness can be chronic (lasting
intermittently for several years) resulting in
reduced grazing ability, loss of body weight
and even death. Lameness has also been
reported in pigs.

3. An abnormally large percentage of
brocken bones in buffalo an cattle. Buffalos
are reported to break their shoulders when
plowing, cattle break their legs when cross-
ing gullies and cattle and buffalo break bones
while fighting and shoving.

4. The death of cows in the dry season
after falling into small depressions from
which they can not emerge.

5. The frequent of calves at birth, or
soon after, in the dry seasion. Some calves
are still-born. Calves which die are usually
abnormally small and the mothers thin, weak
and without much milk.

These symptoms of poor health are gener-
ally only reported from the pine-tree grass-
land savannah areas of Xieng Khouang. The
grasses of pin-tree grass lands are known as
acid grasses (“Ya Som”) and are caracterized
by Themmeda sp. (Ya Chik Chok™)

Villagers reported that the incidence of
the symptoms has only been apparent since
their resettlement on the grasslands in the late
1970’s. They attribute these symptoms to:

1. The presence of war ordnance which
are consumed by animals: these include metal
pieces and unexploded ammunition.

2. The occurrence of fog in the dry seasion
which reduces the feed quality of standing
grasses. However, no similar health problems
occur in areas more prone to fog in the east

of the province.

The animal health symptoms described
above can be attributed to a large degree to
severe phosphorus deficiency. Some of the
symptoms at least, can be readily curred
by the direct administration of phosphorus
supplements.

This paper discusses the evidence for
severe phosphorus deficiency, the regions of
severe phosphorus deficiency and measures
that have been taken in the province to al-
leviate the deficiency and improve animal
producctivities.

EVIDENCE FOR SEVERE
PHOSPHORUS DEFICIENCY

A. Edaphic (soil) factors

Surface soil was analized from two
typical pine tree savannah grasslands where
symptoms of severe phosphorus deficiency
in animals occur. Analytical results are
summerized in table 1. Details are also given
of results of analysis of one soil from an
abandoned opium field in the district of Nong
Haet, around wich symtoms of phosphorus
deficiency do not occur.

The pine-tree grassland soils are very
strongly acidic and extremely low in available
phosphorus. The Non g Haet soil was
of medium acidity but high in available
phosphorus. High acidity may reduce
phosphorus availability by absorption of
phosphates on iron and aluminium oxides

(Wild, 1988).
Extractable P, levels of less than 5 ppm

have been shown to cause a large decreases in
animal liveweight gain in Australia (Kerridge

et al., 1990).

0R9-g1u09 1999

13



The Lao Journal of Agriculture and Forestry, No.2

Table 1: Surface Soil (0-15 cm) Analytical Results’

Site Characteristic Elevation pH Extractable P
(m) 1:5 (ppm)

0.5M 0.0 IN
Village/District Environmental Characteristics Soil: Water Na . H,SO,
Xieng Di, Pine tree savannah;
Phaxay Ironstone near surface. 1100 4.9 5 3
Waen, pine-tree savannah; surface.
Phou Kout Siltstone nearby 1100 4.7 5 3
Kaew Pa Tu, Old opium field ;
Nong Haet Limestone valley 1400 5.7 23 43

SINCITEC Laboratory, Brisbane, Australia.

B. Plant Factors

i.Symptoms

The pine-tree grasslands develop a
purplish tinge when seen from a distance early
in the dry seasion. On closer examination, it
is noted that the older the leaves, the more
intense the purple coloration. Such symptoms
are suggestive of phosphorus deficiency. The
introduce grass, Paspalum plicatulum, now
naturalized over much of Lart Saene State
Farm in Xieng Khouang Province, shows
striking phosphorus deficiency symptoms
about the midden of the wet season.
ii. Vegetation type

Pine-tree areas are renowned world wide
as often being associated with phophorus
deficient soils. This is due to the ability
of pine-tree roots to extract phosphorus
from soils with low available P levels, by
association with mycorrhizal fungi.
iii. Fertilizer response

In small plot forage trials in the villages
of Xieng Di and Waen, forages sown without
phosphorus fertilizer grow poorly. This
applied even to species renowned for their
ability to grow well in phosphorus deficient
soil (Stylosnthes guianensis cv. CIAT 104,
Chamaecrista rotundifolia cv. Wynn and
Andropogon gayanus). Such species grew
satisfactority when 30 kg P/ha was applied
at sowing.

C. Animal Factors

i.Symptoms

Lameness, long hooves, easily brocken
bones, still-births, death of weak and
small calves, and poor milk production,
are all symptoms of extreme phosphorus
deficiency.

The unexplained deaths of cattle and
buffalo may well be due to botulism
poisoning from the ingeston of bones induce
by phosphorus deficiency. Other symtoms
more recently noted and also consistent
with extreme phosphorus deficiency include,
hunched backs and loss of appetite in the dry
season (Morrison, 1959; Hall, 1977; Minson,
1990).

ii. Production parameters

Informal interviews with villagers in
th e pin-tree grassland areas suggest an
average cattle weaning percentage of about
40%. Calving percentages seldom exeed
60%. Cattle banks operate by three separate
organizations in the pine-tree grassland do
not achieve weaning percentages greater than
about 40%. In contrast, farmers from areas
of fertilizer soils with few pine-trees report
a calving percentage of 80% or greater, and
weaning percentages of not less than 70%.
Severe phosphorus deficiency is well known
to greatly decrease both calving and weaning

percentages (Winks, 1990).
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iii. Bone thickness

Long Leg bones (metatarsi and
metaacarals) of cattle and buffalo that were
killed in the Xieng Khouang provincial
abattoirs, and in local villages, were cut
transversely with a hacksaw. The cross-
sectional area of the whole bone that was
true (cortical) bone was determined by
measuring the diameters of the whole bone

and the lumen.

Cortical/whole bone area ratio of cattle
and buffalo known to be reared in pine-tree
grassland aereas were markedly less than
those of cattle and buffalo reared in fertile
areas. In pine tree grassland areas, the ratio
was as little as 0.54; this indicates very severe
phosphorus deficiency by the criteria of little
(1984). In contrast, cattle and buffalo reared
in fertile areas had cortical/whole bone area
ratio of 0.7-0.8, indicating a very satisfactory
phosphorus status.

Thin bone du to extrem phosphorus
deficiency are the obvious cause of the
reported high incidence of brocken bones in
pine-tree areas.

iv. Depraved appetite (pica)

Cattle and buffalo from pine-tree grassland
areas are renowned for eating objects not
normally eaten by catlle and buffalo. These
object include plastic bags, plasitc sandals,
bone, rope, cloth, wire, paper, metal pieces,
etc. Depraved appetite is a well-known
symptom of extrem phosphorus deficiency.
Suck behavior is not noted in fertile non-pine

areas.
v. Animal response to phosphorus

supplementation

Many lame cattle and buffalo (and two
lame pigs) from several villages of pin-tree
grasslands were fed either bone-meal or triple
superphosphate (TSP) fertilizer (0-46-0) daily,
at an appropriate rate of 6 g of phosphorus
per adult (about 150 kg liveweight) or 12
gram of phosphorus per adult (about 300 kg
liveweight). Farmer consistently reported that
lameness was largely cured after about 8 days

of feeding TSP or after 14 days of feeding
bone-meal. Animals can then graze and
plough normally. weightgain is also obvious
even in the dry-season. Lame pigs were also
cured. The supplement is normally fed with
salt wrapped in banana leaves. The traditional
the possibility of the response being due to
sodium supplementation.

Farmers also report a marked improvement
in the condition of cattle, buffalo phosphorus
supplements in the dry season.

PHOSPHORUS SUPPLEMENTS IN USE
IN XIENG KHOUANG

In 1995, phosphorus supplements meal
used by farmers in the province were bone-
meal and TSP. The bone-meal is prepared by
farmer by charring waste bones from abattoirs
and noodle shops, either in containers or in
open fires. The charred bones are then passed
through fly-screen mesh. Bone-meal usually
contains 14.5% P in the presence of 1.2%
N as protein (Morrison,1959). The Xieng
Khouang bone-mealsample had 12.4%
P in the presence of 2.8 % N, indicating
incomplete charring of the bone. However,
bone-meal is always low in the potential
toxic elements of fluorine (F) and cadmium
(Cd). Bone-meal is therefor a cheap and safe
phosphorus supplement.

TSP contains a higher percentage of
phosphorus (20% P). However, TSP also
contains appreciable quantities of the
toxicelement F (1.6-2.1%). Long-term
administration of high levels of fluorine
ion results soft bones and death. Assuming
a native cow can consume about 4 kg dry-
matter of feed per day, the concentration
of fluorine in the feed from 30 g of TSP
(equivalent to 6 g of phosphorus) is about
150 ppm. The upper safe limit for prolonged
feeding is 60 ppm F (Plasto, 1984). It is
therefore recommended that farmers do not
feed TSP to adult cattle at the rate of 30 g TSP
per day (or 60 g to buffalo) for more than 6
months in any one year.

0R9-g1u09 1999
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Table 2: Analysis of Xieng Khouang Bone-meal and TSP *

Sample N (%) | P (%) K (%) | Ca(%) | MG (%) | S (%) F (%) | Cd(ppm) | Zn (%)
Bone-meal 2.8 12.4 <0.1 26.4 NA 0.04 NA NA NA
TSP 9/94 NA 20.1 NA 15.1 0.50 0.93 2.1 NA 0.01
TSP 11/94 NA 20.4 NA 17.0 0.44 1.70 1.6 11 0.03

¢ Analyzed by INCITEC Laboratories, Australia. F was analyzed by Australian Laboratory Services. Cd wasana

analyzed by Queensland Department Primary Industries (Cd results are on oven-dry basis).

. The rate of TSP feeding must be reduced
even further if there are any otther sources
of fluorine in the diet, especially in drinking
water.

Cadmium accumulates in kidneys and
is dangerous to human health. Phosphorus
supplements containing more than 20 ppm
Cd should not be fed to animals (McCosker
and Winks, 1994). The TSP sample analyzed
contained only 11 ppm Cd, and was therefore
regarded as safe to use.

In the first year of the phosphorus
supplementation program, farmers in Xieng
Khouang fed about 1.5 t of TSP and 500 kg
of bone-meal.This equates to about 60.000
cattle-days of supplementary phosphorus fed
at 6 g phosphorus per animal per day.

REGIONS OF SEVERE PHOSPHORUS
DEFICIENCY

In Xieng Khouang Province, areas
of severe phosphorus deficiency can be
recognized by the following characteristics:

1. Rocks are usually silt stone or sand
stone: iron stone or laterite is often present;

2. Decomposing rocks are sometimes
mauve in color;

3. Upland surface soils are acidic (pH
about 5.0);

4. Trees are dominated by pine trees (pine-
trees savannah grasslands);

5. Grasses are dominated by
Themeda.Cymbopogon sp.(“Ya Faek”) is
often present. Microstgium vagans (“Ya
Nyung”) is never present;

6. Cattle and buffalo show characteristic
symptoms of eating plastic bags, etc., of
lameness, easily broken bones and poor

productivity.

Such areas occur mainly in the
Districts of Paek, Phou Kout, and the plain
areas of Pha Xay to the south and west of the
provincial town of Phonsavanh. The area of
pine-trees savannah grasslands is probadly
about 200,000 ha.

In contrast, areas with little or no
phosphorus deficiency are characterized
by:

1. Rocks of limestone or basic igneous
rocks (black rocks with large crystals).

2. Dryland surface soil of pH 5.5 or
greater.

3. Pine-trees are uncommon (oak and
chestnut are common).

4. Themeda is not an obvious grass.
The most common grasses are Imperata
ceylindrica (“Ya Kha™), M. vagans (“Ya
Nyung”’),Thysolaena maxima (' Ya Khaem™)
and Saccharum spontaneum (““Ya Lao™).

5. Cattle and buffalo are in good
health with none of the symptoms described
above.

Such areas occur in the districts of
Kham, Nong Haet and Khoune, to the east of
the provincial town of Phonsavanh.

REASON FOR RECENT OCCURRENCE
OF SEVERE PHOSPHORUS DEFICIENCY
IN XIENG KHOUANG PROVINCE

It is widely believed that there were
more cattle and buffalo in Xieng Khouang
Province before 1970 Farmers sometimes
mention the presence of more bush before
1970 and less grassland. It is therefore
surprising that with the apparently larger

16
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grazing resource available per unil animal at
present, phosphorus deficiency should now
be so obvious.

A. possible explanation is the very
marked decline in wet areas in valleys in the
dry season. Farmers in pine-tree grassland
areas, reported a large increase in paddy
rice areas since 1970. Cattle and buffalo are
now denied much of the better quality dry
season grazing than was previously available.
Waterlogging is known to increase soil
phosphorus availability and green vegetation
contains a higher phosphorus percentage than
mature vegetation (Minson, 1990). Such
valleys areas are now drained and contain
mainly poor quality, dead rice straw in the
dry season. The dead rice- straw probably
has a low phosphorus content.

FUTURE DEVELOPMENTS

The work in the province has
opened up other avenues for further adaptive
research. These include:

1. The quantification of the effect
of phosphorus supplementation on animal
productivity

2. Other cheap and readily available
sources of phosphorus, for example, single
superphosphate-SSP (0-16.5-0) from Vietnam
have been analyzed and found to contain
(undried weight): 8.9% P, 20.1% Ca, 10%
S, 0.8% F and 8 ppm Cd. The cost of SSP
landed in the provincial town of Phonsavanh,
is one- half the cost of TSS per unit of
phosphorus. SSP has the advatage over TSP
of containing sulfur and calcium, which
should be beneficial to animal production.
However the caution relating fluorine content
applies equally as well to SSP as to TSP.

3. The fluorine and cadmium contents
of new batches of fertilizer should continue
to be monitored. The fluorine content of
drinking weter should also be determined.

4. The timing of phosphorus
supplementation: farmers in Xieng Khouang
only feed phosphorus when extreme symptoms
of phosphorus deficency are obvious. This

usually occurs in the dry season. However,
research from other tropical areas of the
world clearly shows a much greater benefit to
animal production from feeding phosphorus
in the wet season, when the animals are
normally gaining weight (Winks, 1990).

5. The importance of other nutrients to the
phosphorus response should be determined.
In particular, N,S and Cu Supplementation
may be very beneficial.

6. The incidence of phosphorus deficiency
needs to be determined for other provinces
of Laos.
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Management of Sloping Land for Sustainable
Agriculture in the Lao PDR

T. Phommasack!, O. Sengtaheuanghoung?®, N. Sipraseuth’ and K. Phanthaboun’
Abstract

The Soil Survey and Land Classification Center (Management of Sloping Land for
Sustainable Agriculture Project) in collaboration with the International Board for Soil Research
and Management (IBSRAM) has carried out research on soil conservation impact technologies
(soil loss and water run-off) the physical and chemical properties of the soil, and crop yields
in two location in the northern and central agricultural regions: Houaykhot Village, Xieng
Ngeun District, Louang Prabang Province and Hinherb Village, Hinherb District, Vientiane

Province.

The technologies assessed were: agroforestry (feak + upland rice); strip-cropping (soybean,
upland rice), alley cropping mixed with agro-forestry (vativer, flemingia + mango, banana

as hedgerow); hillside ditch (upland rice + mango on the dikes).

The research results showed that the use of appropriate soil conservation techniques such
as alley-cropping mixed with agroforestry, hillside ditch and strip-cropping, can significantly
reduce soil loss and watter run-off. At the side in Luang Prabang, alley-cropping, reduced soil
loss from 3.56 t/ha in 1994 to 0.14 t/ha in 1997, while for hillside ditches the respective losses
in 1994 and 1997 were 2.66 t/ha and 0.19 t/ha. at the side in Vientiane Province, alley-cropping
reduce soil loss from 42.56 t/ha in 1995 to 0.62 t/ha in 1997, while alley-cropping mixed with
agroforestry reduced it from 43.03 t/ha to 0.76 t/ha, over the same period.

The technologies were demonstrated not only to maintain soil fertility, but also increase
crop yields. Strip-cropping and alley-cropping mixed with agroforestry were identified as the

most appropriate technologies for soil conservation and sustainable upland agriculture.

!National Agriculture and Forestry Research Institute (NAFRI)
2Soil Servey and Land Classification Center (SSLCC)
*Provincial Agriculture & Forestry Office, Louang Prabang Province
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T1. ne@nddaty cuvUzdudegan T2. yndogefuduany

i) pH % % PO, KO | pH % % PO, KO
H,O MO N ppm ppm H,O MO N ppm ppm
1994 5.9 2.65 0.21 6.7 196 6.2 2.30 0.23 4.0 256
1995 6.0 2.58 0.22 7.5 186 6.1 2.25 0.25 4.5 245
1996 58 2.46 0.20 6.5 163 6\.2 2.95 0.20 4.1 260
1997 5.8 2.29 0.16 6.8 154 6.2 2.98 0.27 4.3 263

T3. gmgﬂmumdﬂgﬁnfﬁo T4. ynBiocaumaagiiuty

pH % % PO. KO | pH % % PO KO
H,O MO N ppm ppm H,O MO N ppm  ppm
1994 5.8 3.00 0.23 4.6 188 6.0 3.18 0.23 6.7 312
1995 5.9 3.09 0.25 4.8 192 5.9 3.00 0.21 52 285
1996 6.0 2..95 0.20 4.2 180 5.9 3.15 0.23 5.9 305
1997 6.1 2..92 0.20 4.3 180 5.8 3.12 0.22 6.1 308

3 T5. Yniiocuuzaonzdnsy

oH % % PO, KO
H,O MO N ppm ppm
1994 6.2 3.17 0.25 5.2 290
1995 59 3.68 0.25 54 350
1996 6.0 3.00 0.22 53 297

1997 | 5.9 286  0.20 5.2 285

!

asdunIngwnay tudy Hzofoasy a2090)93u I 1995-97

3 T1. ynfiocuvgaonsgney T2. mngntgﬁmumdﬂgﬁm‘ﬁm
pH % % PO, KO | pH % % PO, KO
H,O MO N ppm ppm H,O MO N ppm ppm

1995 | 5.00 2.52 0.14 57 292 4.9 2.52 0.12 3.0 240
1996 | 4.95 2.62 0.15 5.2 300 5.0 2.50 0.13 3.2 245
1997 4.8 2.50 0.13 5.0 297 5.0 2.48 0.12 3.3 249

T3. yndio. thldimannavmdagiiviio | T4, nednd Jatd cuvdedudesa

pH % % PO KO | pH % % PO KO
H,0 MO N ppm  ppm | H,O MO N ppm  ppm
1995 | 4.9 2.26 0.16 3.7 256 4.9 2.4 0.15 3.0 200
1996 | 4.8 2.30 0.15 4.0 275 4.9 2.3 0.13 2.8 205

1997 | 4.8 235 0.17 4.1 273 50 228 0.10 2.7 207
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The Detection and Cure of Severe Phosphorus
Deficiency in Large Ruminants

T. Gibson', D. Phosisoulat’, S. Siphongxay® and P. Konedavong®
Abstract

Severe phosphorus deficiency in animals and plants was defined in certain parts of Xieng
Khouang Province by the detection of low levels of extractable soil phosphorus, by plant
symptoms, the presence of certain vegetation types, pasture phosphorus fertilizer responses,
animal bone thickness, the visual response of animals to direct phosphorus supplimentation

and other animal symptoms.

Curing the deficiency in buffalo and cattle was achieved by direct feeding triple
Superphosphate and bone meal. The recommended. P supplement is 6 g phosphorus per
animal per day. The most obvious benefit of phosphorus supplementation is the elimination

of lameness in buffalo and cattle.

'Formerly Xieng Khouang Development Project, UNDP/UNDCP/IFAD.
*provincial Agriculture Service, Xieng Khouang Province.

$Xieng Khouang Development Project, Phonsavane Xieng Khouang Province.
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INTRODUCTION

Xieng Khouang Province, located in the
north of Vientiane and adjacent to Vietnam,
is an upland area well-known for native cattle
and buffalo production. In certain part of the
province, cattle and buffalo have been beset
by certain health problems unknown origin.
These problems have included:

1: Sudden death (within a few days) of
cattle and buffalo without obvious disease
symptoms, even when animals have been
vaccinated against haemorrhagic septicaemia
and blackleg.

2. The development, especially in the
dry season, of lameness. Buffalos are af-
fected more than cattle. Lameness is often
associated with long hooves, the two parts
of which characteristicallly closs at their
ends. The lameness can be chronic (lasting
intermittently for several years) resulting in
reduced grazing ability, loss of body weight
and even death. Lameness has also been
reported in pigs.

3. An abnormally large percentage of
brocken bones in buffalo an cattle. Buffalos
are reported to break their shoulders when
plowing, cattle break their legs when cross-
ing gullies and cattle and buffalo break bones
while fighting and shoving.

4. The death of cows in the dry season
after falling into small depressions from
which they can not emerge.

5. The frequent of calves at birth, or
soon after, in the dry seasion. Some calves
are still-born. Calves which die are usually
abnormally small and the mothers thin, weak
and without much milk.

These symptoms of poor health are gener-
ally only reported from the pine-tree grass-
land savannah areas of Xieng Khouang. The
grasses of pin-tree grass lands are known as
acid grasses (“Ya Som”) and are caracterized
by Themmeda sp. (Ya Chik Chok™)

Villagers reported that the incidence of
the symptoms has only been apparent since
their resettlement on the grasslands in the late
1970’s. They attribute these symptoms to:

1. The presence of war ordnance which
are consumed by animals: these include metal
pieces and unexploded ammunition.

2. The occurrence of fog in the dry seasion
which reduces the feed quality of standing
grasses. However, no similar health problems
occur in areas more prone to fog in the east

of the province.

The animal health symptoms described
above can be attributed to a large degree to
severe phosphorus deficiency. Some of the
symptoms at least, can be readily curred
by the direct administration of phosphorus
supplements.

This paper discusses the evidence for
severe phosphorus deficiency, the regions of
severe phosphorus deficiency and measures
that have been taken in the province to al-
leviate the deficiency and improve animal
producctivities.

EVIDENCE FOR SEVERE
PHOSPHORUS DEFICIENCY

A. Edaphic (soil) factors

Surface soil was analized from two
typical pine tree savannah grasslands where
symptoms of severe phosphorus deficiency
in animals occur. Analytical results are
summerized in table 1. Details are also given
of results of analysis of one soil from an
abandoned opium field in the district of Nong
Haet, around wich symtoms of phosphorus
deficiency do not occur.

The pine-tree grassland soils are very
strongly acidic and extremely low in available
phosphorus. The Non g Haet soil was
of medium acidity but high in available
phosphorus. High acidity may reduce
phosphorus availability by absorption of
phosphates on iron and aluminium oxides

(Wild, 1988).
Extractable P, levels of less than 5 ppm

have been shown to cause a large decreases in
animal liveweight gain in Australia (Kerridge

et al., 1990).

0R9-g1u09 1999
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Table 1: Surface Soil (0-15 cm) Analytical Results’

Site Characteristic Elevation pH Extractable P
(m) 1:5 (ppm)

0.5M 0.0 IN
Village/District Environmental Characteristics Soil: Water Na . H,SO,
Xieng Di, Pine tree savannah;
Phaxay Ironstone near surface. 1100 4.9 5 3
Waen, pine-tree savannah; surface.
Phou Kout Siltstone nearby 1100 4.7 5 3
Kaew Pa Tu, Old opium field ;
Nong Haet Limestone valley 1400 5.7 23 43

SINCITEC Laboratory, Brisbane, Australia.

B. Plant Factors

i.Symptoms

The pine-tree grasslands develop a
purplish tinge when seen from a distance early
in the dry seasion. On closer examination, it
is noted that the older the leaves, the more
intense the purple coloration. Such symptoms
are suggestive of phosphorus deficiency. The
introduce grass, Paspalum plicatulum, now
naturalized over much of Lart Saene State
Farm in Xieng Khouang Province, shows
striking phosphorus deficiency symptoms
about the midden of the wet season.
ii. Vegetation type

Pine-tree areas are renowned world wide
as often being associated with phophorus
deficient soils. This is due to the ability
of pine-tree roots to extract phosphorus
from soils with low available P levels, by
association with mycorrhizal fungi.
iii. Fertilizer response

In small plot forage trials in the villages
of Xieng Di and Waen, forages sown without
phosphorus fertilizer grow poorly. This
applied even to species renowned for their
ability to grow well in phosphorus deficient
soil (Stylosnthes guianensis cv. CIAT 104,
Chamaecrista rotundifolia cv. Wynn and
Andropogon gayanus). Such species grew
satisfactority when 30 kg P/ha was applied
at sowing.

C. Animal Factors

i.Symptoms

Lameness, long hooves, easily brocken
bones, still-births, death of weak and
small calves, and poor milk production,
are all symptoms of extreme phosphorus
deficiency.

The unexplained deaths of cattle and
buffalo may well be due to botulism
poisoning from the ingeston of bones induce
by phosphorus deficiency. Other symtoms
more recently noted and also consistent
with extreme phosphorus deficiency include,
hunched backs and loss of appetite in the dry
season (Morrison, 1959; Hall, 1977; Minson,
1990).

ii. Production parameters

Informal interviews with villagers in
th e pin-tree grassland areas suggest an
average cattle weaning percentage of about
40%. Calving percentages seldom exeed
60%. Cattle banks operate by three separate
organizations in the pine-tree grassland do
not achieve weaning percentages greater than
about 40%. In contrast, farmers from areas
of fertilizer soils with few pine-trees report
a calving percentage of 80% or greater, and
weaning percentages of not less than 70%.
Severe phosphorus deficiency is well known
to greatly decrease both calving and weaning

percentages (Winks, 1990).
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iii. Bone thickness

Long Leg bones (metatarsi and
metaacarals) of cattle and buffalo that were
killed in the Xieng Khouang provincial
abattoirs, and in local villages, were cut
transversely with a hacksaw. The cross-
sectional area of the whole bone that was
true (cortical) bone was determined by
measuring the diameters of the whole bone

and the lumen.

Cortical/whole bone area ratio of cattle
and buffalo known to be reared in pine-tree
grassland aereas were markedly less than
those of cattle and buffalo reared in fertile
areas. In pine tree grassland areas, the ratio
was as little as 0.54; this indicates very severe
phosphorus deficiency by the criteria of little
(1984). In contrast, cattle and buffalo reared
in fertile areas had cortical/whole bone area
ratio of 0.7-0.8, indicating a very satisfactory
phosphorus status.

Thin bone du to extrem phosphorus
deficiency are the obvious cause of the
reported high incidence of brocken bones in
pine-tree areas.

iv. Depraved appetite (pica)

Cattle and buffalo from pine-tree grassland
areas are renowned for eating objects not
normally eaten by catlle and buffalo. These
object include plastic bags, plasitc sandals,
bone, rope, cloth, wire, paper, metal pieces,
etc. Depraved appetite is a well-known
symptom of extrem phosphorus deficiency.
Suck behavior is not noted in fertile non-pine

areas.
v. Animal response to phosphorus

supplementation

Many lame cattle and buffalo (and two
lame pigs) from several villages of pin-tree
grasslands were fed either bone-meal or triple
superphosphate (TSP) fertilizer (0-46-0) daily,
at an appropriate rate of 6 g of phosphorus
per adult (about 150 kg liveweight) or 12
gram of phosphorus per adult (about 300 kg
liveweight). Farmer consistently reported that
lameness was largely cured after about 8 days

of feeding TSP or after 14 days of feeding
bone-meal. Animals can then graze and
plough normally. weightgain is also obvious
even in the dry-season. Lame pigs were also
cured. The supplement is normally fed with
salt wrapped in banana leaves. The traditional
the possibility of the response being due to
sodium supplementation.

Farmers also report a marked improvement
in the condition of cattle, buffalo phosphorus
supplements in the dry season.

PHOSPHORUS SUPPLEMENTS IN USE
IN XIENG KHOUANG

In 1995, phosphorus supplements meal
used by farmers in the province were bone-
meal and TSP. The bone-meal is prepared by
farmer by charring waste bones from abattoirs
and noodle shops, either in containers or in
open fires. The charred bones are then passed
through fly-screen mesh. Bone-meal usually
contains 14.5% P in the presence of 1.2%
N as protein (Morrison,1959). The Xieng
Khouang bone-mealsample had 12.4%
P in the presence of 2.8 % N, indicating
incomplete charring of the bone. However,
bone-meal is always low in the potential
toxic elements of fluorine (F) and cadmium
(Cd). Bone-meal is therefor a cheap and safe
phosphorus supplement.

TSP contains a higher percentage of
phosphorus (20% P). However, TSP also
contains appreciable quantities of the
toxicelement F (1.6-2.1%). Long-term
administration of high levels of fluorine
ion results soft bones and death. Assuming
a native cow can consume about 4 kg dry-
matter of feed per day, the concentration
of fluorine in the feed from 30 g of TSP
(equivalent to 6 g of phosphorus) is about
150 ppm. The upper safe limit for prolonged
feeding is 60 ppm F (Plasto, 1984). It is
therefore recommended that farmers do not
feed TSP to adult cattle at the rate of 30 g TSP
per day (or 60 g to buffalo) for more than 6
months in any one year.

0R9-g1u09 1999
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Table 2: Analysis of Xieng Khouang Bone-meal and TSP *

Sample N (%) | P (%) K (%) | Ca(%) | MG (%) | S (%) F (%) | Cd(ppm) | Zn (%)
Bone-meal 2.8 12.4 <0.1 26.4 NA 0.04 NA NA NA
TSP 9/94 NA 20.1 NA 15.1 0.50 0.93 2.1 NA 0.01
TSP 11/94 NA 20.4 NA 17.0 0.44 1.70 1.6 11 0.03

¢ Analyzed by INCITEC Laboratories, Australia. F was analyzed by Australian Laboratory Services. Cd wasana

analyzed by Queensland Department Primary Industries (Cd results are on oven-dry basis).

. The rate of TSP feeding must be reduced
even further if there are any otther sources
of fluorine in the diet, especially in drinking
water.

Cadmium accumulates in kidneys and
is dangerous to human health. Phosphorus
supplements containing more than 20 ppm
Cd should not be fed to animals (McCosker
and Winks, 1994). The TSP sample analyzed
contained only 11 ppm Cd, and was therefore
regarded as safe to use.

In the first year of the phosphorus
supplementation program, farmers in Xieng
Khouang fed about 1.5 t of TSP and 500 kg
of bone-meal.This equates to about 60.000
cattle-days of supplementary phosphorus fed
at 6 g phosphorus per animal per day.

REGIONS OF SEVERE PHOSPHORUS
DEFICIENCY

In Xieng Khouang Province, areas
of severe phosphorus deficiency can be
recognized by the following characteristics:

1. Rocks are usually silt stone or sand
stone: iron stone or laterite is often present;

2. Decomposing rocks are sometimes
mauve in color;

3. Upland surface soils are acidic (pH
about 5.0);

4. Trees are dominated by pine trees (pine-
trees savannah grasslands);

5. Grasses are dominated by
Themeda.Cymbopogon sp.(“Ya Faek”) is
often present. Microstgium vagans (“Ya
Nyung”) is never present;

6. Cattle and buffalo show characteristic
symptoms of eating plastic bags, etc., of
lameness, easily broken bones and poor

productivity.

Such areas occur mainly in the
Districts of Paek, Phou Kout, and the plain
areas of Pha Xay to the south and west of the
provincial town of Phonsavanh. The area of
pine-trees savannah grasslands is probadly
about 200,000 ha.

In contrast, areas with little or no
phosphorus deficiency are characterized
by:

1. Rocks of limestone or basic igneous
rocks (black rocks with large crystals).

2. Dryland surface soil of pH 5.5 or
greater.

3. Pine-trees are uncommon (oak and
chestnut are common).

4. Themeda is not an obvious grass.
The most common grasses are Imperata
ceylindrica (“Ya Kha™), M. vagans (“Ya
Nyung”’),Thysolaena maxima (' Ya Khaem™)
and Saccharum spontaneum (““Ya Lao™).

5. Cattle and buffalo are in good
health with none of the symptoms described
above.

Such areas occur in the districts of
Kham, Nong Haet and Khoune, to the east of
the provincial town of Phonsavanh.

REASON FOR RECENT OCCURRENCE
OF SEVERE PHOSPHORUS DEFICIENCY
IN XIENG KHOUANG PROVINCE

It is widely believed that there were
more cattle and buffalo in Xieng Khouang
Province before 1970 Farmers sometimes
mention the presence of more bush before
1970 and less grassland. It is therefore
surprising that with the apparently larger
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grazing resource available per unil animal at
present, phosphorus deficiency should now
be so obvious.

A. possible explanation is the very
marked decline in wet areas in valleys in the
dry season. Farmers in pine-tree grassland
areas, reported a large increase in paddy
rice areas since 1970. Cattle and buffalo are
now denied much of the better quality dry
season grazing than was previously available.
Waterlogging is known to increase soil
phosphorus availability and green vegetation
contains a higher phosphorus percentage than
mature vegetation (Minson, 1990). Such
valleys areas are now drained and contain
mainly poor quality, dead rice straw in the
dry season. The dead rice- straw probably
has a low phosphorus content.

FUTURE DEVELOPMENTS

The work in the province has
opened up other avenues for further adaptive
research. These include:

1. The quantification of the effect
of phosphorus supplementation on animal
productivity

2. Other cheap and readily available
sources of phosphorus, for example, single
superphosphate-SSP (0-16.5-0) from Vietnam
have been analyzed and found to contain
(undried weight): 8.9% P, 20.1% Ca, 10%
S, 0.8% F and 8 ppm Cd. The cost of SSP
landed in the provincial town of Phonsavanh,
is one- half the cost of TSS per unit of
phosphorus. SSP has the advatage over TSP
of containing sulfur and calcium, which
should be beneficial to animal production.
However the caution relating fluorine content
applies equally as well to SSP as to TSP.

3. The fluorine and cadmium contents
of new batches of fertilizer should continue
to be monitored. The fluorine content of
drinking weter should also be determined.

4. The timing of phosphorus
supplementation: farmers in Xieng Khouang
only feed phosphorus when extreme symptoms
of phosphorus deficency are obvious. This

usually occurs in the dry season. However,
research from other tropical areas of the
world clearly shows a much greater benefit to
animal production from feeding phosphorus
in the wet season, when the animals are
normally gaining weight (Winks, 1990).

5. The importance of other nutrients to the
phosphorus response should be determined.
In particular, N,S and Cu Supplementation
may be very beneficial.

6. The incidence of phosphorus deficiency
needs to be determined for other provinces
of Laos.
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Spawning Grounds of Jullien’s Golden-Price
Carp (Probarbus jullieni Sauvage)

in the Ou River

S. Viravong,'! P. Soulignamath,’ Phay *

Spawning grounds of Probarbus jullieni Sauvage are located in the northern part of the Lao
PDR. Studies on spawning grounds, courtship behavior and associated ecologcal factors, were
undertaken form February to March 1995, in the Ou River, Luang Prabang province. Three
sites: display ground, spawning ground and a site above the spawning ground, were observed.
Physical, chemical and biological factors, as courtship behavior were recorded. Length, weight
and development of sexual organs of mature males and females wre also measured.

Salient results of the study included: The spawning ground on the Ou River was located
17.4 km from the junction with the Mekong River. The river bottom at the sprawning ground
comprised sand and gravel; the river depth was 0.54 -4.60 m, and width 85-155 m. Physical
and chemical parameters were: temperature 11.7-25.1° C; water current 0.33-1.28 m\sec;
transparency 0.95-1.65 m; pH 7.5 -8.0; alkalinity 13608 mg\; carboon dioxide level 20.0 -30.0
mg\; hardness 136.8 mg\; oxygen content (D.O) 8.0-10.0 mg\; no ammonia present.

The fish jumped from 09:00 to 17:00 h every day for 21 days, from 8 February to 1995.
Fish were observed spawning at 22.00 h on 23 February 1995. Three genera of benthic fauna
were studied; 3 species were identified belonging to each specific genus. Eight male fish and
2 females were captured. A female of 25 kg in weight had 4 kg ovarian weight or about 16%
of body weight containing approximately 192 eggs\g or approximately 768, 000 eggs. A study
of plankton identified 9 genera of phytoplankton and 2 orders of zooplankton.

' Capture Fisheries Unit, Living Aquatic Resources Research Center
? Naluang Fish Farm, Luang Prabang Province
! Livestock Section, Ou District, Luang Prabang Province
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Forage Evaluation in the Lao PDR

P. Phengsavanh'

Abstract

To help farmers in upland areas of Lao PDR overcome increasingly severe livestock
feeding problems, a broad range of forage grasses and legumes were introduced and evaluated
between 1995 and 1998 at five sites: Livestock Research Center of Vientiane Municipality,
Houay Khot and Houay Phay Research Stations of Luang Prabang Province, Km 32 Village,
Oudomxay Province, and Khi Nak Village, Champasack Province. The forages evaluated

consisted of 35 varieties from 9 grass genera and 75 varieties from 16 legume genera.

The experiments identified a small group of broadly adapted grass varieties with
potential to overcome dry season feed shortages and reduce the labor requirements for cutting
feed on farms. These included Brachiaria brizantha CIAT 6387, 6780, 16318, 16827, 16835
and 26110, Brachiaria decumbens cv. Basilisk, Panicum maximum CIAT 6299 and TD 58.
Only one forage legume ( Stylosanthes guianensis’ Stylo 184°) was well adapted to the long
dry season.

A few promising herbaceous legumes and some tree legumes (Leucaena

leucocephala, Calliandra calothyrsus and Gliricidia sepium) also have the potential

to help overcome the animal feed deficiency problem.

Livestock Research Center; NAFRI

0R9-g1u09 1999 31



The Lao Journal of Agriculture and Forestry, No.2

Jou9

muangmeJ U 290 cz“jwmwzanJ
LUUNIWES90, Lagagsﬂ"l&sﬂznwmuy
mawhwEga0 Hudud cau me9, fo,
wmmsnwno Tu‘cumgj goandaty Qe
zngznmmwasm mnay“ﬁwamauw &9
noas aan?maunwunuuumﬂmumo
LauLMI, czu%mmmueaﬂo qelyae
ccm“ﬁnaaoammnn gja‘u“ﬁnaaouajmm
cmuuwvme Suiugawolndioidy
maSe9 samaugo §a8ugaonegnsy
uiiodz o (Bouahom 1994).

nauentedunasonao wlaszaau
U9 todgaoneSneuvauouly Wulueuy
§UL§ﬂaﬂaa9 z?%eﬂaémuceozgosyeeg
£209909WEVIY LA 2J32Dﬂ3\ﬂ5ﬁ‘l
csaﬂmmaﬂg il mmwc?jemzm (e Wuoa
mﬂucau cmaoeegtmmﬂ B9 eaglonmaw,
cugaoucuaocmuaﬂ uaﬂansansnu{]g
camusacmﬂm) znzmzumsﬂznsmao INEE
wﬂuogmou Jwawon UJnoaunsgnau
] U'am‘ijw qugccmléanamuagmymyg
wsﬂ‘fgj mmmﬂuuam "ZU‘Eumgjmu
COUMoYSY Kar wubaUadiueamInd

saoasgau.

mssouwwn %UZU‘]UU]‘LU““aﬂO
numtuUJiuu;Ug Lusmmaumuaﬁga
098 cuUdsdaunaunalE29009970,
nauga0causIausuneSausuEo

Tngaonednsy yavau Fivuadula Tu

nauyniioeamauo, Tougswae ¢1209
POYWEVIT KT 8]92099.

cz‘ﬁemeumwegmuamuﬁagmw
ogma aumwammuaﬁao cafﬂuws
neu qunegagcaumwapm maﬁ&o
tar nawdedy tosoudHutagnaudsy
(Funauyndosamauio s9uansudo
gaonednsy todaBafiooamaugoyas
ovdo Bapafiogsuly 5 90 #HbasduD
00 § srwavtooasuiiconnagfivly 4
€209 Wiogeniungad cnowuasfiuge
wawbo3gluwnarigo, Qoﬁoaagﬁlgﬁﬂa
couSEas:

. awgua5ﬂnﬁU5Jj§0

U
o

(NuwWIVEOLU]ITL).
- moslao (nogweuag)
. MosWIs (POJWEUIY)
.+ {§in 32 (9butg)

. Syan (99U98nN)

o ar
SWAVOAVWIDINI0

Buﬁlucw')aa'«yoﬁoasg cuudnoauLon
099y, mnﬁmﬁﬁaawsﬁu%uuumn
mf]'wmgowmuznmmagaugesnewm
AU pH 2990U mcmnmfmu‘wmnou
AuRoginmog Ueduaudadudeaad Tu
590 ccbugﬁuaesmo'ﬂg Uzﬁumﬁafﬂa@g@o
Tuidov 6-8.

32

October-December 1999



29IV NedNI G YL, eIV 2

axQuag Tunasounga2UzLIY 5-6
@ S ! &E o o &

WBov, 89lugo9l Jueduaunaduw)?
1-4% 299Uz uaunatlu Jead szwau

0905999 1:

grwuBuaIenan 299K 0510299

wuaumu Uamucmnmgnmmmgugg
NWODE Laguavouaawag NPV
neie 85-900 b.

00299

iUy

(xDo)

Jzuau

vhdu (VD)

taszagily

(cBow)

o @ Ao
IAIVDUVODUND

Audin>50 vy

Snasve2998u

U9g09

150

1,500 - 2,000

5-10

pH=4.5
Buzae, azuaouh 108,
I FUSaL

mosiao

400

1,600 - 1,800

pH=5

Guojo, asuawuatd
& Yagnag eoawgby
Suyueh

FNosWIY

428

1,600 - 1,800

pH=5.9
Guanjolugavazuasuy
todnoaugduguyuns

#in 32

900

1,000 - 1,600

pH=6.5

Guujo, avuawuAtdd
J99n99 ©0090L
fuyud

J\VEY
e
)
3

85

1,300 - 1,500

pH=6.0
Sugasgnudu asuag
uALG8 moauedy
ﬁugnm?

SN wRe gUansnz‘ﬁ?a

mwﬁmasgsccﬂlav'«vo cuutonadoda
50cwumumgtwg?owgcsuLtuuauno:u
RCB, [ 4 29, Lagccmasaﬂ D cgen‘caojo
mJ 0 Tnanszngm was09 Darduaoau
aouBuze9IaduHiafy, Gugrdonjofiv

20019 pH 2990U00Y; 2190299

(OaE SCUVSLRUYIVD KUY 7 99001
asﬁ@ﬂinméﬂzﬁ%g:} tgd fue, wazon
toasgdgmagiiu 1 «o tar toazeno
ma9fiu 2 «o. (Horne 1995),

0R9-g1u09 1999

33



The Lao Journal of Agriculture and Forestry, No.2

mnnJ.uE’m

naunjudy cthn‘cﬁmuﬁiﬁwﬁumugn
Zﬁogll‘j, cgg‘cﬁ‘mﬁu‘tz;?wzﬁwaaguég
o dunaudauSogedio, fgraniutoty
woudNH9Ny Kar moé’nﬁggg%gﬁgﬁgn.

SOOMIVTDN LNV

Sonanaumonu 229anarer Do umen
CUVEONO9FuLY Taagnﬁuavmﬂaasg
Dy, l;af]‘cor]:n'«vo\co Hudzwo 895: e,
1199, Uoe ke usymao toarUzoiSo
DANIVTNDIVNIGHL &

- e 3 paw/3 wlo
+ 199 2 paw/3 ko
. ysg 1 pa0/3 ko
. 1]88{11&?\910 0.5 paw/3 wlo

(Horne 1995)

NIV DOV

NNV LT OTY €UVNDWE19FETDA
S]] 53?1)2)116111 Tuaoau Lﬁni’mﬁn 120U,
Fgvaniu 1280ty § OO’C]Sle N0908Y

Jnuage).
ndiungyy

‘Ecyuz}mmmiﬁuﬁﬂégu (Sovar 1 &9 e
Gonaunauaz@u@doln, aoaufivnaud
FLWIWLO0ADU (AT WLeI0. (O
‘cﬁnf'ﬁuﬁﬂé”gn Eﬁlf)ag'.uﬁ:

- davoubiv (0-99)

. maﬂumgjauﬁls (200DL)

«  Buezdo (0-10)

«  JiBuzeylu (20.40.60,...)
«  nauganaen (0-3)

. nauBowny (0-3)

o Wesyan (0-4)

« guU9ty (0-4)

1 E9

NIVI0 LN ﬁ ﬂ‘]lJETIZJﬂ‘]?JJlJ EEJJIJCJ

qjaueduiin ﬁﬁnwsamumwag (1Y
A8]029924y (Horne 1995).

Gu299INIVnNO99

23uovgedionga fivauanoseuluEe
asfvgmcﬁmmmﬁﬂgﬁu, (893 ufunoau
3augegfiosanaugo lwenay 90
%smawLfﬁo’uiwz‘n"ﬁgﬁmamﬁoasg, &3u299
naufioasytoszroglndivoalnos cax
fodioeamaudo yaegElio fmua0awSu
Fulo war JuBoiBafiugruautooasy
Twcccaazfgm‘cﬁa, msasqjm?macﬁawgo
ﬁﬁgéfdﬁ:

Tusauou 110 99Ty Hvauahoas
v iutoon Swpsiliosamawovagzae

9-

e

|

ihabu fgauaadudotad, (89399

9

(9l cuuazduEuintod Tudisy

o~

S Ee¢

nyofioaey, Enduneasg ool

o)
™

lusofioasy fn 32 Eyduizon

ot
D) 3.
e
)

34

October-December 1999



09¢I9U Ne&NI ke JaLL, edus 2

o9 uESUr9 6780 g9 uSSuma 26110
(Brachiaria brizantha CIAT 6780) (Brachiaria brizantha CIAT 26110)

ye9 uSSuma 16318 @189 Snuay
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yea H0 §U09 26110 Fo sxtola 184

(Panicum maximum TD 58) (Stylosanthes guianensis CIAT 184)
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Form Non-timber Forest Product to Cash Crop-
The Recent Spread of Rattan Cultivation for
Edible Shoot Production in the Lao PDR

T.D Evans and K.Sengdala '

Abstract

The Shoot tips of rattans (spiny climbing palms) are a common food in the Lao PDR and
Northeastern Thailand. There is also an export market. Until recently, almost production in
the Lao PDR and Thailand came from unmanaged wild plants. However, this source has failed

to satisfy market demand.

One type of rattan, Calamus tenuis, has recently become a planted crop in the Lao PDR,
with the extent of cultivation increasing rapidly. All known plantations the Lao PDR are in
low-lying areas from Vintiane Province southwards. Planting of rattan in Northeast Thailand
started in 1991, and is now estimated to cover at least 3,000 ha, comprising mainly C. viminalis

and some C.tnuis.

The decline in the abandance of wild rattan as a result of harvesting and a decline in forest
cover, together with the increase of population in the urban areas, are the main reasons of

rattan cultivation becoming economically worthwhile in both Thailand and Laos.

C, tenuis appears to have excellent potential as a commercial crop. It is perennial,
requires limited maintenance, produces shoots year-round, and grows best on fertil
riverside land which is unsuitable to most many other crops due to regular flooding.
Rattan plantations for shoots (unlike those for cane) require no shade or support trees,
and harvesting can begin one year after transplanting seedlings. No significant pests
or diseases of rattan have been reported in the Lao PDR.

! Forest Research Center, National Agriculture & Forestry Research Institute, (NAFRI), Vientiane.
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INTRODUCTION

Calamus tenuis Roxb. is a rattan species
which has recently come under extensive
cultivation. This paper describes the plant,
its cultivation and the factors involved in its
adoption as a new crop.

CHARACTERISTICS, ECOLOGY,
TRADITIONAL USES AND TRADE
OF CALAMUS TENUIS

C. tenuis is a typical rattan. It suckers at
the base, producing prickly climbing stems
which rapidly develop into a dense clump.
Each stem has one active growing point at
the stem tip which produces new leaves. The
unlignified young tissues it produces forms
the edible ‘rattan shoot’, a type of palm
heart. This vulnerable shoot is protected by
the overlapping, spiny, tubular green bases
of the leaves. The sheathed stem is about 2
cm in diameter, the shoot about 1 cm. The
species occurs throughout monsoonal Asia
From north- central India to Vietnam.

In the Lao PDR, C. tenuis has been
recorded in areas of Vientiane Province, and
in other provinces to the south. It generally
grows in small patches of scrub and degraded
forest around villages on the floodplains
of the Mekong, Nam Ngum and Nam Leak
rivers. It typically occurs on rich silty soils
which are often flooded.

In Vientiane Province the plant is often
called ‘wai nyair’ (wai=rattan, nhair =a stripy
lizard). The name is also often used for C.
viminalis, another scrub species preferring
drier ground. There are two main traditional
uses for C tenuis. The shoots are eaten as
a vegetable. Their slightly bitter taste is a
popular flavor in Lao cooking. The second
ues is that the long flexible stems are used in
handicraft and furniture production. Cutting
either the shoot or stem kills the stem.
However, the clump survives and continues
to produce new stems for harvesting. Fresh
or dried rattan shoots of various Calamus and
Daemonorops species including C. tenuis are
often sold in Lao markets.

Dried rattan shoots are exported to Thailand
and China, and to Asian communities in the
USA and France. In 1999, a kilo of dried
shoots costing about $5 in Vientiane, retailed
for more than § 50 in the USA.

HISTORY OF RATTAN PLANTATIONS
FOR SHOOT PRODUCTION IN THE
LAO PDR AND THAILAND

Experimental planting of rattan for shoot
production began in Thailand in 1991. The
planted arca has expanded hugely due to
extension work by the Royal Thai Forestry
Department (RFD). The department has
distributed about 5 million seedlings, while
private nurseries have sold at least another
million. At a planting density of 2,000/ha,
it has been estimated that at least 3,000 ha
had been planted by late 1999. C.viminalis
is the main species, with a little C.tenuis.
The plantations are mostly small, family
enterprises in Northeast Thailand, centered
on Sakhon Nakhon where the RFD has a
research and extension center. Most shoots
are sold locally, but some are dried or
canned and sent abroad. This indstry is little
known outside the region. Most publications
relating to the crop are in the Thai Language
(Subansanee 1995, Kundilok et al 1997) or of
limited circulation (Jarernrttawong 1997).

In 1994, the techniques uesd in Thailand
were abopted on a small scale at two
sites in the Lao PDR [the government
Forest Research Center (FRC) in Vientiane
Municipality, and on a private farm in
Pakxan district of Borikhamxay Province].
The FRC initiative began as a result of a
studytour in Northeast Thailand funded by
the International Development Research
Center through the International Network for
Bamboo and rattan.

The Paksan district planting was the
initiative of a private smallholder who visited
relatives growing the crop in Thailand.
These initial plantings produced impressive
early results, and there was a resulting rapid
growth in the number of planters, the exten of
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plantations and their geographical spread.

By early 1998, 23 plantations were
known, ranging from 0.2 ha to more than 15
ha in size. The total area planted, on seedlings
sales, was estimated at about 70 ha. From
the initial planting in Vientiane Municipality
and Bolikhamxay province, in 1999 planting
had spread to the provinces of Vientiane,
Saravan, Khammouane, Savannakhet and
Champassak. The expansion of the area has
been the result of verbal communication
of the crops potential, and more recently
by television promotion, publications and
exhibitions. All known plantations are of
C.tenuis, except for on 2 ha plantation of
C.viminalis in Bokeo Province, in the north
of the country.

SALIENT FEATURES OF THE
CALAMUS TENUIS PLANTING
SYSTEM

Nursery techniques are basically similar
to those described by Wan Razali et al. (1992)
with the exception that, after cleaning, the
seeds are soaked in cold water, which is
changed daily, for 7-10 days. This method,
developed in the Lao PDR during experiments
by one of the authors, increases the speed and
percentage of germination.

In Thailand, the cap over the embryo of
C. viminalis (the hilar cover) is removed
before germination. This method is more
time-consuming than soaking, and unlikely
to be adopted for C.tenuis in the Lao PDR.
The plantations differ from those intended to
produce stems, as no support or shade trees
are required, and open fields are preferred.
Plants growing in shaded conditions appear
to produce thinner, less valuable shoots.
All Lao plantations are in low-lying, flat
areas. There have been on formal studies
of productivity or plantation economics.
However, the more successful plantations
appear to be those on very rich alluvial
sites which flood for several weeks in the
wet-season, and remain moist even in the
dryseason. Such conditions closely resemble

those where wild plants thrive. Plantations on
drier, higher, more lateritic soils not subject to
flooding, have generally given disappointing
initial results. C.fenuis is probably unsuitable
for upland areas.

The shoot plantations provide little
or no harvestable yield in their first year;
subsequently they appear to offer a high
and steady year-round income. It may be
possible to interplant other annual crops
in the first year. Once harvesting begins,
shoot production is rapid. Many shoots are
present at any one time, in different stages
of development. Shoot harvesting is done on
a monthly basis. In the better siter, mature
clumps are reported to yield one shoot per
plant per month. However, the yield of most
plantings is probably less than this.

C. tenuis is the preferred species in
the Lao PDR, as it is believed to be more
profitable. Although the shoots are smaller
and less valuable than the other 2 species
planted in Thailand, the higher rate of
production more than compensates for this.
The only major limitation known is the need
for a particular growing environment. Seed
supply is sufficient in the Vientiane area. No
major pests are known, although low levels of
damage by grasshoppers, rats and a pathogen
causing brown leaf margins, have been noted
by growers.

DISCUSSION
Factors leading to the domestication of
Calamus tenuis

The is much interest in developing new
crop plants from among the threatened floras
of tropical forest habitats, both as a means to
benefit the economies of tropical countries
and to motivate improved conservation of
the natural areas which supply these crops.
C.tenuis was probably not domesticated
unit recently, because wild stocks were
sufficient to supply markets at a competitive
price. As wild stocks became scarce with the
development of urban markets, cultivation
has become the more competitive option.
Lao people are familiar with C. Tenuis as a
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food, hence a new market does not need to
be developed.

Over the past few decades, rattan shoots
have become much less available around
villages and provincial towns. The extent
of forest cover has also greatly declined,
with forested areas having been degraded
by logging and fire, and rattans heavily
harvested. Four edible species of rattan could
still be found on the Vientiane Plain in the late
1990°s (C. tenuis, C.viminalis, C. rudentums
and Daemonorops sp.). However, they occur
as widely scattered clumps which is usually
evidence of high harvesting pressure.

Demand for rattan shoots has risen greatly
as a result of population growth, and the
development of local and potential export
markets. Rattan shoots for the Vientiane
urbann market now come from more remote
forested areas of Vientiane and Bolikhamxay
Provinces, and outlying western parts of
Vientiane Municipality. The decline wild
sources of shoots in Thailand was suggested
by Subansenee (1995) as a key factor in
stimulating cultivation there. Economic
conditions probably favored plantations
much earlier in Thailand than in the Lao
PDR. Northeast Thailand is more densely
populated and became largely deforested,
long before areas on the Lao side of the
Mekong; wild rattan populations must have
become depleted earlier than in Laos.

Future development

The extent of planting in the Lao PDR
is likely to continue increasing until local
market demand fully supplied. It is unlikely
that shoots will be imported from Thailand,
due to higher production costs in that country.
A marketing study is needed to determine
what opportunities exist for Lao shoots to
compete with Thai shoots in markets uotside
Southeast Asia. Currently, Thai shoots are
sun-dried or canned for export, while the
Lao PDR supplies only lower-priced sun-
dried shoots for the export market. A canning
factory in Vientiane Province may soon begin
offering rattan shoots for the local and export

market (Loumkham Vongsay pers.

More detailed studies are planned to
identify the soil types, provenance and
management techniques (e.g fertilizing,
irrigation and cutting regimes) which produce
the best yields under Lao conditions. Most
nursery stock currently comes from a handful
of easily accessible fruiting stems. There is
scope for selecting improved strains.

Planting trials are underway with
several other Lao rattan species, and it
is likely that some of these may also be
suitable for commercial planting. The rapid
acceptance of rattan as a crop, familiarity
with nursery techniques and the wide
availability of seedlings, will make it easier
for entrepreneurs to risk the much longer
term, less certain investment of planting
of rattans for stem production. There are
currently no commercial stem plantations
in the Lao PDR and only a small area of trial
plantations. However, the Lao PDR has huge
areas of degraded forest which are likely to be
suitable for commercial rattan production.

Recent experience in Thailand and China
suggest that, stem prices will need to rise, to
persuade private individuals to plant rattan
for stem production. Declining wild stocks
may cause such a price rise. However, as
stems are non-perishable, the continued
harvesting of wild stocks over a very wide
area may occur before substantial commercial
planting take plan.

Implications for biodiversity and
forest conservation

The commercialization of C. fenuis has
both positive and negative implications for
conservation in the Lao PDR. On the positive
side, it suggests that other wild plants in the
Lao PDR may be suitable for commercial
cultivation in the future.This highlights the
need for the conservation of wild species
and their haditats. The conservation of wild
species also provides a potential genetic basis
for selection and improvement of commercial
varieties.
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On a negative note; the spread of comm-
ercial rattan cultivation signals the potential
loss of a source of income from natural
forests. Profitable NTFP harvesting has
been stated as a reason and a mechanism for
forest conservation. Cultivation cannot be
regarded as the cause of decline in production
in the wild. Rather, it is believed that the
decline in the wild stimulated cultivation.
This could perhaps have been avoided
by efforts to set up better management of
the wild stocks; however, there are strong
socio-economic pressures encouraging
unsustainable harvesting. In particular, wild
stocks are not protected by legal tenure in the
Lao PDR. There is very little cultural history
of natural resource management, and most
Lao people are so poor that they would find it
difficult to reduce their current harvest levels
to conserv growing stocks the future.

Without improved management, it is
likely there will be a decline of many of
the commercially viable NTFPs, with their
eventual substitution by cultivated sources
or alternative products. It is arguable whether
efforts to improve management of the natural
populations is worthwhile or even feasible,
in cases where plantation cropping is
technically possible. The price advantage of
wild resources comes mainly from their low
production costs (zero establishment, zero for
maintenance, and very little for harvesting
due to the low wage rate in the rural labor
sector). Attempting to manage the NTFP
will sustainably raise input costs and might
well put them at a disadvantage to cultivated
sources. Wild-harvested products are likely to
remain competitive only in those cases where
commercial cultivation is not possible, and
where wild populations are productive.

However, it is unlikely that the commercial
extraction of rattan shoots and other
nontimber forest products can be relied upon
to give longterm economic value to natural
forests. Other values such as environmental
protection, genetic resource conservation,
subsistence food supplies for the rural poor,

and recreation, remain persuasive arguments
which are less likely to lose their validity in
the long-term.
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Recommended Rice Varieties for the Dry-Season
Irrigated Environment of the Lao PDR

P. Inthapanya '

Abstract

The National Agricultural Research Center (NARC ), in collaboration with the International
Rice Research Institute (IRRI) initiated a program of varietal improvement for the irrigated
environment in 1991, as part of a program to develop higher yielding varieties for each of the
rice environments of Lao PDR. Initial emphasis was on the development of improved varieties
for the rainfed lowland environment. However, in recent years increased attention have been
given to the dry-season irrigated environment. The characteristics being sought in improved
varieties for the irrigated environment, in addition to improved yield potential are: short to
medium maturity time (115-135 days), good grain and eating characteristics, responsiveness
to fertilizer inputs, resistance to major dry-season pests and diseases, and adaptability to the

specific growing conditions of different regions of the country.

Following selection and evaluation under research station conditions, and subsequent
performance assessment in farming areas, 12 varieties are now recommended for dry-season
irrigated cultivation in different areas of the country. Of these, seven are glutinous (TDK I, TDK
2, TDK 3, PNG 1, RD 10, NTN 1, SK 12), and five are non-glutinous (CR 203, RD 23, IR 66,
CN 2 and C 70). Six of the glutinous varieties were selected and developed in the Lao PDR.
The five non-glutinous varieties are based on varieties introduced from Vietnam, Thailand and
the Philippines (IRRI). Although some of the varieties can be grown in the northern agricultural
region, there remains a need to develop further varieties better adapted to the low temperature

and fog that sometimes prevail in this area during the early part of the cropping season.

! National Agricultural Research Center (NARC), Ministry of Agriculture and Forestry, Vientiane, Lao PDR
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