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ÍíÈÂèÈØÇçò

ÅïÌÅçàÛ×È ãÖß ãÍñÃâÁÈÈéÌÀßÅéÀçà (ÅÍÈ), äÈÇÀàÌÝñ×ÓÓìÀèÍÜíÃÀàÌÂíòÌÂò×à ãÖß ÂîòÓÂÜÃ 
ÈéÌÅàÀíÌ (IBSRAM) æÈòÈçàâÌêÌÀàÌÂíòÌÂò×àÀñÞ×ÀèÍÏíÌÀßËíÍÁÜÃâÉèÀÌéÀÀàÌÜßÌîÖèÀÈéÌ ÉçñÀàÌ 
ÀèÈâÆàßÈéÌ (ÀàÌÅïÌâÅÇÈéÌ ãÖß ÌçòàæÛÍñà) ÀçñÂìÂîÌÅíÓÍèÈËàÃÀàÇßÑàÍ ãÖß âÂÓêÁÜÃÈéÌ, 
ÉñçÏíÌÏßÖéÈÑìÈ ËêñÅßÊàÌêËíÈÖÜÃ ÍòàÌØò×ÇäÂÈ âÓìÜÃÆÞÃâÃéÌ ãÁ×ÃÛ×ÃÑßÍàÃ ãÖß ÅßÊàÌê 
ÍòàÌØêÌâØêÍ, âÓìÜÃØêÌâØêÍ, ãÁ×Ã×ÞÃÄèÌ âÑìñÜÆÜÀØà×éËêÀàÌÂîòÓÂÜÃ ãÖß ÌçàåÆòËêñÈéÌÂòÜÇÆèÌ 
âÑìñÜÀàÌÀßÅéÀçà ãÍÍÚèòÌÂíÃ.

ÍèÌÈàâÉèÀÌéÀËêñÌçàåÆòâÁíòàåÌÀÌËíÈÖÜÃ Óê: ÀßÅéÀçà ãÖß ÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌ (æÓòÅèÀ + 
âÁíòàæÝñ), ÀàÌÎïÀÑìÈÅßÛèÍâÎèÌãÊ× (Êíñ×âÛìÜÃ, âÁíòàæÝñ), ÀàÌÎïÀâÁíòàÉàÓØ×ñàÃÂèÌÑìÈ (ØÇòàãÐÀ, 
âÒðÓéÃâÀèÇ + É¿ÌÓñ×Ã, Àò×Ç), ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ (âÁíòàæÝñ, ÉíòÌÓñ×Ã).

ÏíÌÁÜÃÀàÌÂíòÌÂò×à æÈòÆêòåØòâØèÌ×ñà ÀàÌÌçàåÆòâÉèÀÌéÀËêñâÚàßÅíÓ âÆèñÌ: ÀàÌÎïÀâÁíòà ÉàÓ 
Ø×ñàÃÂèÌÑìÈ ÎßÅíÓæÓòåØòÚàÀ, ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ ãÖß ÀàÌÎïÀÑìÈÅßÛèÍ âÎèÌãÊ× 
ÅàÓàÈÛîÈÏñÜÌÀàÌæÛÍñàÁÜÃÌçòà ãÖß ÀàÌÅïÌâÅÇÈéÌâÎèÌÔñàÃÈê ËèÃÅàÓàÈÝèÀÅàÖßÈèÍÂ×àÓ 
ÜîÈíÓÅíÓÍïÌÁÜÃÈéÌ ãÖß âÑêòÓÏíÌÏßÖéÈÑìÈ. ÔïñãÁ×ÃÛ×ÃÑßÍàÃâØèÌ×ñà ×éËêÀàÌÎïÀâÁíòàÉàÓ 
Ø×ñàÃÂèÌÑìÈ (T3) ãÖß ÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ (T4) ÓêÀàÌÅïÌâÅÇÈéÌÙòÜÇÖíÃåÌãÉñÖßÎê ÂìÄàÀ 
3.56 t/ha åÌÎê 1994 ÓàâÎèÌ 0.14 t/ha åÌÎê 1997; ãÖß ÄàÀ 2.66 t/ha åÌÎê 1994 ÓàâÎèÌ 
0.19 t/ha åÌÎê 1997 ÉàÓÖçàÈèÍ. ÔïñãÁ×Ã×ÞÃÄèÌ ×éËêÀàÌÎïÀâÁíòàÉàÓØ×ñàÃÂèÌÑìÈ (T2) ãÖß 
ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÑìÈ ÎßÅíÓÀßÅéÀçà-ÎñàæÓò (T3) ÓêÀàÌÅïÌâÅÇÈéÌÙòÜÇÀ×ñà×éËêÀàÌÜìñÌƒ 
Âì: ÄàÀ 42.56 t/ha åÌÎê 1995 ÛîÈÖíÃÓàâÎèÌ 0.62 t/ha åÌÎê 1997 ãÖß ÄàÀ 43.03 t/ha åÌÎê 
1995 ÓàâÎèÌ 0.76 t/ha åÌÎê 1997 ÉàÓÖçàÈèÍ.

ÝïÍÀàÌËêñÓêÎßÅéÈËéÏíÌÅïÃ åÌãÃñÁÜÃÀàÌÝèÀÅàÈéÌ ãÖß ÀàÌÀßÅéÀçàãÍÍÚèòÌÂíÃ ãÓñÌÀàÌÎïÀ 
ÑìÈãÍÍÅßÛèÍâÎèÌãÊÍ, ÝïÍÀàÌÎïÀâÁíòàÉàÓØ×ñàÃÂèÌÑìÈ ÎßÅíÓæÓòåØòÚàÀ ãÖß ÀàÌÎïÀ 
ÑìÈÉàÓØ×ñàÃÂèÌÈéÌ.

1ÅßÊàÍèÌ ÂíòÌÂò×à ÀßÅéÀçà ãÖß ÎñàæÓò
2äÂÃÀàÌÂîòÓÂÜÃ ÌçàåÆòËêñÈéÌÂòÜÇÆèÌ, ÅïÌÅçàÛ×È ãÖß ãÍñÃâÁÈÈéÌÀßÅéÀçà
3ÅïÌÂíòÌÂò×àÎñàæÓòÑàÀâÙìÜ, ãÁ×ÃÛ×ÃÑßÍàÃ



11ÉîÖà-ËèÌ×à 1999

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò, ÅßÍèÍËê 2

ÀàÌÁàÈËàÈÜàØàÌÒíÅÒçÕèÅ ÁÜÃÅèÈÂòÞ×âÜìòÜÃ ãÖß 
×éËêÀàÌãÀòæÁ

É. ÀéÍÆèÌ1, È×ÃÉà äÑÅêÅîÖàÈ2, ÅíÓâÑèÃ äÑÅêÒÜÃæÆ3 ãÖß âÑèÃÑéÖà ÀÜÌÈà×íÃ2

ÍíÈÂèÈØÇçò

ÜàÀàÌÁàÈËàÈÜàØàÌÒíÅÒçÕèÅÔïñåÌÅèÈ ãÖß ÑìÈËêñÑíÍâØèÌÔïñÛàÇâÁÈ ÁÜÃãÁ×ÃÆÞÃÁ×àÃ 
ÅßãÈÃÜÜÀåØòâØèÌåÌÛàÇÝïÍÀàÌ, âÎèÌÉíòÌãÓñÌÎßÖéÓàÌËàÈÜàØàÌÒíÅÒçÕèÅ ËêñãÖÀÎñÞÌ 
æÈòÁÜÃÈéÌÉçñà, ÜàÀàÌÁàÈãÂÌËêñÅßãÈÃÜÜÀåÌÑìÈ, ÀàÌâÀêÈ ãÖß ÀàÌÁßØÇàÇÉí×ÁÜÃÑìÈÆß 
ÌéÈÉñàÃƒ, ÀàÌÉÜÍÅßÙÜÃÉçñÀàÌÌçàåÆòÐîñÌÒíÅÒçÕèÅ ÁÜÃØÇòàÖòÞÃÅèÈ, ÜàÀàÌâÄèÍâÎèÌÁÜÃÅèÈ, 
Â×àÓÍàÃÁÜÃÀßÈïÀÅèÈ ãÖß ÀàÌÉÜÍÅßÙÜÃäÈÇÀíÃÁÜÃÅèÈÖòÞÃÉçñÀàÌåØòËàÈÜàØàÌÒíÅÒç
ÕèÅâÅêÓ.

ÏíÌÀàÌËíÈÖÜÃãÓñÌæÈòÄàÀÀàÌåÆòÐîñÌ ÒíÅâÒÈ ãÖß ÀßÈïÀâÏíà âÑìñÜâÎèÌÜàØàÌâÅêÓåØòãÀñ 
Ãí× ãÖß Â×àÇÔïñãÁ×ÃÆÞÃÁ×àÃ, ËÞÍâËíñàÀèÍ 60,000 âËìñÜäÉ/×èÌ åÌ 1 Îê, âÆéñÃÜèÈÉàËêñåØòÌêòÅß 
âÖñèÇâËíñàÀèÍ 6 ÀðàÓ ËàÈÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ÉçñäÉÅèÈÉçñÓìò. ÏíÌÎßäØÇÈËêñÎßÆàÆíÌæÈòÝèÍÄàÀÀàÌ
åØòÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ãÀñÅèÈÌèòÌ ãÓñÌÅàÓàÈÖíÍÖòàÃÜàÀàÌÁàØòàÌÁÜÃÃí× ãÖß Â×àÇæÈò.

ËàÈÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ãÓñÌæÈòÄàÀÀßÈïÀÎíñÌ ËêñÅàÓàÈÏßÖéÈâÜÃæÈòÔïñËòÜÃÊéñÌ ãÖß 
ÐîñÌâÂÓêÅïÈ 0-46-0 (triple superphosphate-TSP) ËêñØàÆìòæÈòåÌËòÜÃÉßÛàÈ. ÜàØàÌâÅêÓ 
ËèÃÅÜÃÔñàÃÌêò æÈòÏñàÌÀàÌ×éæÄËàÃÈòàÌâÂÓê ãÖß ÑíÍ×ñàÊòàåÆòåÌæÖÇßÇà×ÜàÈÄßâÝèÈåØòÓê 
ÀàÌÅßÅíÓËàÈ ÒÖïäÜÖéÌ ÛàÇÁëòÌ.

ÁçòÓïÌÉí×ÄéÃÆ̧åØòâØèÌ×ñàÓêÛàÇâÁÈËêñÓêÜàÀàÌÁàÈËàÈ ÒíÅÒçÕèÅ äÈÇÅßâÑàßãÓñÌâÁÈ ËêñÓêÉíòÌ
ãÎÀÔïñËéÈÉàâ×èÌÉíÀ ãÖß ËéÈåÉò ÁÜÃâÓìÜÃäÑÌÅßØ×èÌ, ÅßÌèòÌ ÄëñÃãÌßÌçàåØòÓê ÀàÌÅìÍÉçñÂíòÌÂò×à 
åÌÁèòÌÉçñæÎ. 

1ÜßÈêÈäÂÃÀàÌÑèÈËßÌà ãÁ×Ã ÆÞÃÁ×àÃ, UNDP/UNDCP/IFAD
2ÑßãÌÀÀßÅéÀçà ãÁ×Ã ÆÞÃÁ×àÃ
3äÂÃÀàÌÑèÈËßÌà ãÁ×Ã ÆÞÃÁ×àÃ
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The Detection and Cure of Severe Phosphorus 
Deficiency in Large Ruminants

T. Gibson1, D. Phosisoulat2, S. Siphongxay3 and P. Konedavong2

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.

1Formerly Xieng Khouang Development Project, UNDP/UNDCP/IFAD.
2provincial Agriculture Service, Xieng Khouang Province.
3Xieng 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 Pbicarb levels of less than 5 ppm 
have been shown to cause a large decreases in 
animal liveweight gain in Australia (Kerridge 
et al., 1990).
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Table 1: Surface Soil (0-15 cm) Analytical Results5

5INCITEC 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). 

14

Site Characteristic Elevation
(m)

pH
1:5

Extractable P
(ppm)

Village/District Environmental Characteristics Soil: Water
0.5 M
Na bicatb

0.0 1N
H2SO4

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
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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

ln 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). lt 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.
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. 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. 

ln 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 

ln 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.

 ln 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 lmperata
cylindrica (‘‘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

 lt 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. lt is therefore 
surprising that with the apparently larger

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

Table 2: Analysis of Xieng Khouang Bone-meal and TSP 6

6 Analyzed by INCITEC Laboratories, Australia. F was analyzed by Australian Laboratory Services. Cd wasana 
analyzed by Queensland Department Primary lndustries (Cd results are on oven-dry basis).
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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 .  T h e  t i m i n g  o f  p h o s p h o r u s 
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. Phommasack1, O. Sengtaheuanghoung2, N. Sipraseuth2 and K. Phanthaboun3

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 (teak + 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.

1National Agriculture and Forestry Research Institute (NAFRI)
2Soil Servey and Land Classification Center (SSLCC)   
3Provincial Agriculture & Forestry Office, Louang Prabang Province
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ÂçàÌçà:

ÅÎÎ Öà× ÓêâÌìòÜËêñËèÃÚíÈ 23.7 ÖòàÌâÝèÀ 
Éà (ÅïÌÅßÊéÉéãØñÃÆàÈ 1994), åÌÌèòÌ ËêñÈéÌ 
ÎïÀÐèÃÓêÙòÜÇÀ×ñà 1 ÖòàÌâÝèÀÉà, Åñ×ÌåØÇñ 
âÎèÌÈéÌÑïÏàÂòÜÇÆèÌ (ÅïÃÀ×ñà 8% ÁëòÌæÎ) 
À×ÓâÜíà 18.7 ÖòàÌâÝèÀÉà (ÈéÌÂòÜÇÆèÌ 
50% ãÖß ËêñÈéÌÑïÅïÃ 30%). åÌÑìòÌËêñÈè ñÃ 
Àñà× ÎßÆàÆíÌËçàÓàØàÀéÌ Èò×ÇÀàÌâÝèÈæÝñ 
ãÍÍâÂìñÜÌÇòàÇÎßÓàÌ 218,000 ÂÜÍÂí× 
âÆéñÃãÉñÖßÎê æÈòËçàÖàÇÎñàæÓò, ÎñàâÖíñàÍçñÉçñà 
À×ñà 250,000 ÝÉ (ÜíÃÀàÌÅçàÛ×È ãÖß 
×àÃãÏÌÎñàæÓò 1995), ÀàÌÎïÀÐèÃåÌâÁÈ 
ÑìòÌËêñÂòÜÇÆèÌ Öò×ÌãÉñâÎèÌâÃìñÜÌæÁâÝèÈåØò 
ÀàÌÀèÈâÆàßÈéÌ ÔñàÃÙèÀÙñ×Ã ãÖß ÑàæÎ 
âÊéÃâÝèÈåØòÏíÌÏßÖéÈÉíÀÉçñà. ÄàÀÀàÌÅëÀÅà 
ÂíòÌÂò×àÀàÌÌçàåÆòËêñÈéÌÂòÜÇÆèÌ ãÖß ÖßÍíÍ 
ÏßÖéÈåÌÑìòÌËêñÈèñÃÀñà× âØèÌ×ñàÝïÍÀàÌËçàÓà 
ØàÀéÌãÍÍâÂìñÜÌÇòàÇ ÄßÍçñâÝèÈåØòÀàÌÏßÖéÈ 

ÀßÅéÀçàÚèòÌÂíÃæÈò ÇòÜÌÂ×àÓÜîÈíÓÅíÓÍïÌÁÜÃ 
ÈéÌÛîÈÖíÃ, ÈéÌâÆàßâÄìñÜÌ ãÖß ÌçòàæÛÍñàÔñàÃ 
ÝòàÇãÝÃ ÜèÌÌçàæÎâÊéÃÈéÌâÆìñÜÓÂîÌÌßÑàÍ 
ÔñàÃÛêÀÖòÞÃÍçñæÈò (ÅÍÈ 1995). 

âÑìñÜÂîòÓÂÜÃ ãÖß ÌçàåÆòËêñÈéÌÂòÜÇÆèÌÔñàÃ 
ÓêÎßÅéÈËéÏíÌ ÅïÌÅçàÛ×È ãÖß ãÍñÃâÁÈÈéÌ 
ÀßÅéÀçàæÈòÝñ×ÓÀèÍÜíÃÀàÌÂîòÓÂÜÃ ãÖß ÂíòÌ 
Âò×àÈéÌÅàÀíÌ (IBSRAM) ÈçàâÌêÌÀàÌÂíòÌ 
Âò×àãÍÍÇà×ÌàÌ äÈÇâÖèñÃåÅñÆÜÀØàâÉèÀÌéÀ 
ÀàÌÂîòÓÂÜÃÈéÌ ãÖß ÖßÍíÍÀàÌÏßÖéÈËêñÅÜÈ 
ÂñÜÃÀèÍËêñÈéÌ. ÉéÈÉàÓÀàÌâÆìñÜÓÂîÌÌßÑàÍ 
ÁÜÃËê ñÈéÌ Èò×Ç×éËêÀàÌÉñàÃƒ (IBSRAM 
1995). ÎßâÓêÌÏíÌËàÃÈòàÌâÅÈÊßÀéÈÀñÞ× 
ÀèÍÝïÍãÍÍÀàÌÂòîÓÂÜÃ ÄèÈÀàÌÈéÌ ãÖß 
ÖßÍíÍÀàÌÏßÖéÈÉñàÃƒ, âÑìñÜÏèÌÁßØÇàÇ 
ÚàÀÏíÌÁÜÃÀàÌÂíòÌÂò×àËíÈÖÜÃËêñâØèÌ×ñàÓê
ÎßÅéÈËéÏíÌËàÃÈòàÌâÅÈÊßÀéÈ ãÖß âÎèÌËêñ 
ÇÜÓÝèÍÁÜÃÆà×ÀßÅéÀÜÌåØòÀ×òàÃÁ×Ã 
ÜÜÀæÎ.

ÀàÌËíÈÖÜÃÎïÀÑìÈ åÌÑìòÌËêñÈéÌÂòÜÇÆèÌ ËêñÅßÊàÌêÍòàÌØêÌâØêÍ
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ãÓñÌæÈòâÝèÈæÝñâÁíòà ãÖß âÎèÌÎñàâÛíñà, ÑìÈÑèÌ 
ËêñÎïÀÓêâÁíòàæÝñ, ÓèÌÉíòÌ, ÅàÖê.

ÎßâÑÈÜàÀàÈ ÄèÈâÎèÌÜàÀàÈÝòÜÌÖíÓÓç 
ÖßÅîÓ, ÎßÖéÓàÌÌçòàÐíÌÅßâÖñèÇ 1,400-2,000 
ÓÓ/Îê, åÌÌèòÌ 60% ÁÜÃÎßÖéÓàÌÌçòàÐíÌËêñ æÈò
ÝèÍãÓñÌÉíÀãÉñâÈìÜÌâÓÅà Øà âÈìÜÌÀèÌÇà.

ÉàÓÖßÍíÍÄèÈÅèÌÁÜÃÈéÌ USDA ãÓñÌâÎèÌ 
ÎßâÑÈÈéÌ “Typic Haplustult, clay loam, 
Isohyperthermic” âÀêÈÄàÀ×èÈÊîÉíòÌÀçàâÌêÈØêÌ 
ËèÍÊíÓ (sedimentary rock) ÆßÌéÈØêÌÈéÌÆàÇ 
(sandstone) ãÖß ØêÌÈéÌÈàÌ (shale) ËêñÎßÎíÌ
ÔïñâÌìòÜÈéÌÆèòÌÙòà âÎèÌÎßâÑÈÈéÌÉíÓãÀÓÙÞ×, 
ÈéÌÓêÂ×àÓÜîÈíÓÅíÓÍïÌÉçñà (ÅÍÈ 1994b).

×éËêÀàÌËíÈÖÜÃ

×àÃãÎÃãÍÍ RCB Èò×Ç 3 Æçòà, ãÉñÖßãÎÃ 
ÓêÁßÙàÈ 10 x 24 ãÓèÈ (ÅçàÖèÍ ãÁ×ÃÛ×Ã 
ÑßÍàÃ) ãÖß 10 x 20 ãÓèÈ (ÅçàÖèÍ ãÁ×Ã 
×ÞÃÄèÌ) ÆßÌéÈËíÈÖÜÃËêñåÆò âÑìñÜÀàÌËíÈÅÜÍ 
ÓêÈèñÃÌêò: 

• ËêñãÁ×ÃÛ×ÃÑßÍàÃ åÆò 5 ÆßÌéÈËíÈÖÜÃ:

T�. ÀßÅéÀçà-ÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌ 
 (æÓòÅèÀ + âÁíòàæÝñ) agroforestry

T2. ÀàÌÎïÀÑìÈÅßÛèÍâÎèÌãÊ× (Êíñ×âÛìÜÃ 
 + âÁíòàæÝñ) strip-cropping

T3. ÀàÌÎïÀâÁíòàÉàÓØ×ñàÃÂèÌÑìÈ (ØÇòàãÐÀ) 
alley-cropping

T4. ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ (âÁíòàæÝñ  
 + ÉíòÌÓñ×Ã)  hillside ditches

T5. ÀàÌÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ (âÁíòà 
æÝñ)   farmer practices

ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ:

• ÄîÈËíÈÖÜÃ ãÁ×Ã Û×ÃÑßÍàÃ

ÉèòÃÔïñÍòàÌØò×ÇäÂÈ âÓìÜÃÆÞÃâÃéÌ ãÁ×ÃÛ×Ã 
ÑÕßÍàÃ ËêñâÅèòÌã×ÃÉàâ×èÌÜÜÀ 102010”E 
ãÖß âÅèòÌÁßÙàÌâÙìÜ 19 ç44’ N åÌÖßÈèÍÅïÃ 
400 ãÓèÈ ÄàÀÙòàÌçòàËßâÖ.

ÅßÑàÍÑìòÌËêñâÁÈäÌÌÑïÉçñà Â×àÓÂòÜÇÆèÌ 
ÅßâÖñèÇ 25-30%, ÑïÓÜàÀàÈÄèÈâÎèÌÑïÓÜà 
ÀàÈâÁÈÝòÜÌÖíÓÓçÖßÅîÓ âÆéñÃÓêÅÜÃÖßÈï Âì: 
ÖßÈïÐíÌ âÖêòÓãÉñâÈìÜÌ ÑëÈÅßÑà âÊéÃ âÈìÜÌ 
ÉîÖà, ÖßÈïãÖòÃ âÖêòÓãÉñâÈìÜÌÑßÄéÀ âÊéÃ 
âÈìÜÌâÓÅà, ÎßÖéÓàÌÌçòàÐíÌÅßâÖñèÇÎßÓàÌ 
1,300 ÊéÃ 1,400 ÓÓ ÉçñÎê, ÀàÌÀßÄàÇÁÜÃÌçòà 
ÐíÌ ÍçñÅßÓçñàÅßâÚê, âÈìÜÌËêñÓêÐíÌÉíÀÙèÀãÓñÌ 
âÈìÜÌÀçÖßÀíÈâÊéÃ âÈìÜÌ ÅéÃØà âÆéñÃÉíÀÛàÇ 
À×ñà 60% ÁÜÃÎßÖéÓàÌÌçòàÐíÌÚíÈÎê.

ÉàÓÖßÍíÍÄèÈÅèÌÈéÌÁÜÃ USDA ÈéÌ 
ÍñÜÌËíÈÖÜÃÄèÈâÎèÌÎßâÑÈ “Typic Hap-
lustult, clay loam, Isohyperthermic” (CU 
1987) ÀçàâÌêÈÓàÄàÀÎßâÑÈ ØêÌËèÍÊíÓ 
(sedimentary rock)ÆßÌéÈØêÌÈàÌ (shale)  

âÌìòÜÈéÌÆèòÌÙòàâÎèÌÈéÌÉíÓãÀÓÙÞ×ËêñÓêÂ×àÓ 
ÜîÈíÓÅíÓÍïÌÎàÌÀàÃ (ÅÍÈ 1994a).

• ÄîÈËíÈÖÜÃËêñ ãÁ×Ã×ÞÃÄèÌ

ÉèòÃÔïñÍòàÌØêÌâØêÍ âÓìÜÃØêÍâØêÍ ãÁ×Ã ×ÞÃ 
ÄèÌ ËêñâÅèòÌã×ÃÉàâ×èÌÜÜÀ 102ç20ñ  E ãÖß âÅèòÌ 
ÁßÙàÌâÙìÜ 18ç17ñ N.

ÅßÑàÍÑìòÌËêñâÎèÌäÌÌÑïÉçñà ÓêÂ×àÓÂòÜÇ 
ÆèÌ 30-35%, ÖßÈèÍÅïÃ ÎßÓàÌ 250 ãÓèÈ  
ÄàÀÙòàÌçòàËßâÖ, ÀàÌÌçàåÆòËêñÈéÌÏñàÌÓà 

4
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ãÉñÖßãÎÃËíÈÖÜÃ æÈòÅòàÃØ×ñàÃâÀèÍÉß 
ÀÜÌÈéÌ ãÖß Ìçòà âÑìñÜâÎèÌÉí×ÑéÇàÌåÌÀàÌ ÅíÓ
ËÞÍÀèÍÆßÌéÈËíÈÖÜÃÉñàÃƒËêñåÆò âÑìñÜÀàÌ ÂíòÌ
Âò×àåÌãÉñÖßÅßÊàÌêËíÈÖÜÃ Ñ×ÀâÝíàæÈòÅòàÃ 
âÎèÌ 2 ãÎÃÑéâÅÈ Âì: ãÎÃÈéÌÎÜÀäÖòÌ ãÖß 
ãÎÃÈéÌËêñÎíÀÂîÓÈò×ÇÑìÈÑèÌËçàÓßÆàÈ.

ÏíÌæÈòÝèÍ

• ÌçòàæÛÍñà ãÖß ÈéÌÊìÀÅïÌâÅÇ ËêñÄîÈËíÈ 
ÖÜÃ ãÁ×ÃÛ×ÃÑßÍàÃ

ÄàÀÀàÌÉéÈÉàÓÏíÌÀàÌËíÈÖÜÃ Îê 1994 
Øà 1997 ËêñÄîÈËíÈÖÜÃ ãÁ×ÃÛ×ÃÑßÍàÃ âØèÌ
×ñàÁçòÓïÌÈéÌËêñÊìÀÅïÌâÅÇ ãÖß ÌçòàæÛÍñàåÌãÉñ
ÖßÆßÌéÈËíÈÖÜÃãÓñÌâÈèñÌÆèÈÑçÅíÓÂ×Ì âÆèñÌ: 
ÆßÌéÈËíÈÖÜÃ ÀàÌÎïÀâÁíòà ÉàÓØ×ñàÃÂèÌÑìÈ 
(T3) ãÖß ÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ (T4) Óê 
ÀàÌÅïÌâÅÇÙòÜÇÖíÃ âÓìñÜÅíÓËÞÍÀèÍ×éËêÀàÌ 
ÜìñÌƒ Âì: 3.56-0.14 t\ha ãÖß 2.66-0.19 
t\ha, ÌçòàæÛÍñà 1,475 -862 t\ha ãÖß  609-
839 m3/ha.

• ËêñãÁ×Ã×ÞÃÄèÌ åÆò 4 ÆßÌéÈËíÈÖÜÃ:

T�. ÀàÌÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ (ÎïÀâÁíòàæÝñ) 
farmer practices

T2. ÀàÌÎïÀâÁíòàÉàÓØ×ñàÃÂèÌÑìÈ (åÆòÑìÈ  
Flemingia congesta) alley-ropping

T3. ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÑìÈ (åÆòÑìÈ 
Flemingia congesta âÎèÌãÊÍ + ÉíòÌÀò×Ç)   
alley-cropping

T4. ÀßÅéÀçà-ÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌ (æÓò 
ÅèÀ + âÁíòàæÝñ) agroforestry

ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ

ÀàÌÎïÀÑìÈÅßÛèÍâÎèÌãÊÍ

ÀàÌÎïÀÑìÈåÅñØ×ñàÃÂèÌÑëÈ ÎßÅíÓÀßÅéÀçà ÎñàæÓò
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âØÈÏíÌËêñâÝèÈåØòÈéÌÊìÀÅïÌâÅÇÙòÜÇ ãÓñÌ 
ÇòÜÌÂèÌÂïØÇòàãÐÀ æÈòÁßØÇàÇÉí×ÔñàÃãÁÃ 
ãÝÃ ãÖß ÉàÓÂèÌÂïÈéÌ ÑìÈÉßÀîÌÊíñ×æÈòÎíÀ 
ÂîÓÔñàÃÊíñ×âÊéÃ. 

Éí×âÖÀÀàÌËíÈÖÜÃ 4 Îê ÏñàÌÓà ÆêòåØòâØèÌ 
×ñà×éËêÀàÌÏßÖéÈ ãÍÍÆà×ÀßÅéÀÜÌËíñ×æÎ 
âÝèÈåØòÌçòàæÛÍñà ãÖß ÈéÌÅïÌâÅÇÅïÃÀ×ñàÝïÍ 
ÀàÌÜìñÌƒÂìÌç òàæÛÍñà1,475-2,560 m3/ha 

ãÖß ÈéÌÅïÌâÅÇ 4.88-3.90 m3/ha  ÉéÈÉàÓ 
Èò×ÇÀàÌÎïÀÑìÈãÍÍÎßÅíÓÎßÅàÌ ãÖß       
ÎïÀÑìÈãÍÍâÎèÌãÊÍ Âì ÈéÌÊìÀÅïÌâÅÇ 3.47-
2.78 m3/ha ãÖß 2.07-3.45 m3/ha, ÌçòàæÛÍñà 
1,114-2.267 m3/ha, ãÖß 730-1,553 m3/ha; 
ÅßâÑàßãÎÃÈéÌÎÜÀäÖòÌ ÓêÀàÌÅïÌâÅÇÁÜÃ 
ÈéÌâÊéÃ 36.27 m3/ha ãÖß ÌçòàæÛÍñà 3,590 
m3/ha åÌÎê 1995.

ÀàÌÅïÌâÅÇÁÜÃËàÈÜàØàÌ ãÖß ÌçòàæÛÍñàËêñÄîÈËíÈÖÜÃ ãÁ×Ã Û×ÃÑßÍàÃ Îê 1994-97

• ÌçòàæÛÍñà ãÖß ÈéÌÊìÀÅïÌâÅÇ ËêñÄîÈËíÈ 
ÖÜÃãÁ×Ã×ÞÃÄèÌ

ÀàÌÅïÌâÅÇÁÜÃÈéÌ ãÖß ÌçòàæÛÍñà ËêñÄîÈ 
ËíÈÖÜÃãÁ×Ã×ÞÃÄèÌ ãÓñÌæÈòÉéÈÉàÓÓàãÉñÎê 
1995 Øà 1997 âÆéñÃâØèÌ×ñàåÌãÉñÖßÆßÌéÈ 
ËíÈÖÜÃÁÜÃÀàÌËíÈÖÜÃÉñàÃƒ ãÓñÌÓêÀàÌ 
ÅïÌâÅÇÈéÌ ãÖß ÌçòàæÛÍñàâÈèñÌÆèÈãÉÀÉñàÃ ÀèÌ 
ÌèÍãÉñÎêËê  2 (1996) âÎèÌÉíòÌÓà, ÆßÌéÈËíÈ 
ÖÜÃÀàÌÎïÀâÁí òà ÉàÓØ×ñàÃÂèÌÑìÈ (T2) 

ãÖß ÀàÌÎïÀÑìÈ, æÓòÉàÓØ×ñàÃÂèÌÈéÌ (T3) 
ÓêÀàÌÅïÌâÅÇÈéÌ ÙòÜÇÀ×ñà×éËêÀàÌÜìñÌƒ Âì: 
ÈéÌÅïÌâÅÇ 42.56-0.62 t/ha ãÖß 43.03-
0.76 t/ha ÌçòàæÛÍñà 3,161-1,547 m3/ha 
ãÖß 3,026-1,599 m3/ha, ÉéÈÉàÓÈò×Ç 
ÆßÌéÈËíÈÖÜÃÀßÅéÀçàÎñàæÓòãÍÍÎßÅíÓ 
ÎßÅàÌ (T4) ÈéÌÅïÌâÅÇ 49.95-13.99 
t/ha, ÌçòàæÛÍñà 3,209-3,046 m3/ha, Åñ×Ì 
ÝïÍÀàÌÏßÖéÈãÍÍÆà×ÀßÅéÀÜÌËí ñ×æÎ 
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ÆßÌéÈËíÈÖÜÃ ÈéÌÅïÌâÅÇ (t/ha) ÌŸæÛÍŠà (m3 /ha)
1994 1995 1996 1997 1994 1995 1996 1997

T1. ÀßÅéÀáÎŠàæÓ‹ãÍÍÎßÅíÓ
      ÎßÅàÌ 3.47 6.55 4.67 2.78 1,114 1,822 1,533 2,267

T2 . ÎïÀÑìÈÅßÛèÍâÎèÌãÊÍ 2.07 4.71 3.35 3.45 730 1,146 1,063 1,553

T3. ÎïÀâÁ¿àÉàÓØ×ŠàÃÂèÌÑìÈ 3.56 1.76 0.45 0.14 1,296 765 744 862

T4. ÎïÀÑìÈÉàÓØ×ŠàÃÂèÌÈéÌ 2.66 2.41 0.56 0.19 609 629 773 839

T5. ÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ 4.88 9.21 5.23 3.90 1,475 2,119 1,589 2,560

       ãÎÃÑìÈÑèÌËáÓßÆàÈ 0.45 0.08 0.03 0 453 384 863 858

       ãÎÃÈéÌÎÜÀäÖ‹Ì 7.57 36.27 14.52 24.99 1,830 3,590 1,608 2,48

ÎßÖéÓàÌÌŸÐíÌ (âÈìÜÌ 5-10) 
(ÓÓ) 716 857 761 710 716 857 761 710
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(T�) ãÓñÌâÝèÈåØòÌçòàæÛÍñà ãÖß ÈéÌÅïÌâÅÇ 
ÅïÃÀ×ñàÝïÍÀàÌÜìñÌƒ Âì: ÌçòàæÛÍñà 3,321-
3,010 m3/ha, ÈéÌÅïÌâÅÇ 47.57-16.44t/ha. 

ÅßâÑàßãÎÃÈéÌÎÜÀäÖòÌ ÓêÀàÌÅïÌâÅÇ 
ÈéÌâÊéÃ 54.19-32.59 t/ha ãÖß ÌçòàæÛÍñà 
3,982-4,178 m3/ha.

ÀàÌÅïÌâÅÇÁÜÃËàÈÜàØàÌ ãÖß ÌçòàæÛÍñàËêñÄîÈËíÈÖÜÃ ãÁ×Ã ×ÞÃÄèÌ Îê 1995-97

• ÖßÈèÍÂ×àÓÜîÈíÓÅíÓÍïÌÁÜÃÈéÌ

æÈòËçàÀàÌâÀèÍÉí×ÔñàÃÈéÌÓà×éæÄ åÌãÉñ 
ÖßÎê âÑìñÜÉéÈÉàÓÀàÌÎñÞÌãÎÃËàÃÈòàÌ ÂîÌ 
ÅíÓÍèÈÁÜÃÈéÌ (ÖßÈèÍÂ×àÓÜîÈíÓÅíÓÍïÌ 
ÁÜÃÈéÌ) åÌãÉñÖßãÎÃËíÈÖÜÃ. 

äÈÇËíñ×æÎãÖò×ÖßÈèÍËàÈÜàØàÌ ãÖß 
ÂîÌÅíÓÍèÈÁÜÃÈéÌ âÆèñÌ: pH, %OM, N, P2O5 

(ppm) ãÖß K2O (ppm) åÌãÉñÖßÎêãÓñÌÓê 
ÀàÌãÎÃËêñãÉÀÉñàÃÀèÌæÎÑçÅíÓÂ×Ì, ÑéâÅÈ 
âÎêâÆèÌÁÜÃÜéÌÆê×èÈÊî ãÖß æÌäÉðâÄÌ (%N) 
åÌÈéÌ äÈÇÅßâÑàß åÌãÎÃËíÈÖÜÃÀßÅéÀçà-
ÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌ ãÖß ãÎÃÎïÀãÍÍ 
Æà×ÀßÅéÀÜÌãÓñÌÛîÈÖíÃÉàÓÖçàÈèÍ, Åñ×Ì 

ãÎÃËíÈÖÜÃÎïÀÑìÈÉàÓØ×ñàÃÂèÌÑìÈ ãÖß 
ÂèÌÈéÌãÓñÌÅàÓàÈ ÝèÀÅàÖßÈèÍËàÈÜà 
ØàÌåÌÈéÌæ×òæÈòåÌÖßÈèÍÂíÃËê ñ Ûì ÓêÀàÌ 
ÎñÞÌãÎÃÙòÜÇËê ñÅîÈâÓì ñÜÎÞÍËÞÍÀèÍÀàÌ
ÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ. Å èÃâÀÈâØèÌ 
×ñàâÎêâÆèÌÜéÌÆê×èÈÊî (%OM) æÌäÉðâÄÌ  
(%N) ãÖß ËàÈÜàØàÌÜìñÌƒ åÌãÎÃËíÈ 
ÖÜÃÎïÀÑìÈÅßÛèÍâÎèÌãÊÍ (âÁí òàæÝñ, Êí ñ× 
âÛìÜÃ) ãÓñÌâÑêòÓÁëòÌÔñàÃÄßãÄòÃ, ÅàâØÈãÓñÌ 
ÇòÜÌâÅÈÑìÈ (Êí ñ×âÛìÜÃ) ÛèÃÄàÀâÀèÍÀñÞ× 
æÈòÊìÀæÊÀíÍÖíÃæÎåÌÈéÌåÌãÉñÖßÎê, ËàÈ 
ÜàØàÌåÌãÎÃÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ ÀçñÓê 
ÀàÌÅïÌâÅÇÙòÜÇ.

ÆßÌéÈËíÈÖÜÃ
ÈéÌÅïÌâÅÇ (t/ha) ÌŸæÛÍŠà (m3/ha)

1995 1996 1997 1995 1996 1997

T1. ÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ 47.57 24.77 16.44 3,321 2,532 3,010

T2. ÎïÀâÁ¿àÉàÓØ×ŠàÃÂèÌÑìÈ 42.56 2.86 0.62 3,161 1,439 1,547

T3. ÎïÀÑìÈ, æÓ‹ ÉàÓØ×ŠàÃÂèÌÈéÌ 43.03 2.93 0.76 3,026 2,497 1,599

T4. ÀßÅéÀáÎŠàæÓ‹ãÍÍÎßÅíÓÎßÅàÌ 46.95 23.79 13.99 3,209 2,404 3,046

         ÑìÈÑèÌËáÓßÆàÈ 2.42 0.06 0 1,401 1,542 1,328

        ãÎÃÈéÌÎÜÀäÖ‹Ì 54.19 42.38 32.59 3,982 3,346 4,178

ÎßÖßÓàÌÌŸÐíÌ (âÈìÜÌ 5-10) (ÓÓ) 1,997 1,418 1,479 1,997 1,418 1,459
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ÖßÈèÍËàÈÜàØàÌåÌÈéÌ ËêñÄîÈËíÈÖÜÃ ãÁ×Ã×ÞÃÄèÌ Îê 1995-97

ÖßÈèÍËàÈÜàØàÌåÌÈéÌ ËêñÄîÈËíÈÖÜÃ ãÁ×ÃÛ×ÃÑßÍàÃ Îê 1994-97
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Îê
T5. ÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ

pH % % P2O5 K2O
H2O MO N ppm ppm

1994 6.2 3.17 0.25 5.2 290
1995 5.9 3.68 0.25 5.4 350
1996 6.0 3.00 0.22 5.3 297
1997 5.9 2.86 0.20 5.2 285

Îê

T1. ÀßÅéÀáÎŠàæÓò ãÍÍÎßÅíÓÎßÅàÌ T2. ÎïÀÑìÈÅßÛèÍâÎèÌãÊÍ

pH % % P2O5 K2O pH % % P2O5 K2O
H2O MO N ppm ppm H2O 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 5.8 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

Îê
     T3. ÎïÀâÁ¿àÉàÓØ×ŠàÃÂèÌÑìÈ      T4. ÎïÀÑìÈÉàÓØ×ŠàÃÂèÌÈéÌ

pH % % P2O5 K2O   pH % % P2O5 K2O
H2O MO N ppm ppm H2O 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 5.2 285
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

Îê
T1. ÎïÀÑìÈãÍÍÆà×ÀßÅéÀÜÌ      T2. ÀàÌÎïÀâÁ¿àÉàÓØ×ŠàÃÂèÌÑìÈ

pH % % P2O5 K2O   pH % % P2O5 K2O

H2O MO N ppm ppm H2O MO N ppm ppm

1995 5.00 2.52 0.14 5.7 292 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

Îê
T3. ÎïÀÑìÈ. æÓ‹åØ‹ÚàÀÉàÓØ×ŠàÃÂèÌÑìÈ T4. ÀßÅéÀá ÎŠàæÓ‹ ãÍÍÎßÅíÓÎßÅàÌ
pH % % P2O5 K2O   pH % % P2O5 K2O
H2O MO N ppm ppm H2O 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 2.35 0.17 4.1 273 5.0 2.28 0.10 2.7 207
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• ÅßÓèÈÊßÑàÍ

ÅßÓèÈÊßÑàÍÁÜÃâÁíòàæÝñ ãÖß ÑìÈÜìñÌƒ 
æÈòÅßãÈÃæ×òåÌÉàÉßÖàÃ. ÏíÌÏßÖéÈâÁíòà 
æÝñËêñÄîÈËíÈÖÜÃãÁ×ÃÛ×ÃÑßÍàÃ åÌãÎÃËíÈ 
ÖÜÃÀßÅéÀçà-ÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌåØò Åß
ÓèÈËßÑàÍÅïÃÀ×ñàÆßÌéÈËíÈÖÜÃÜìñÌƒ åÌÎêËê 
1 ãÖß ÎêËê 2 (1994-95), ÇòÜÌÉíòÌ âÁíòàæÈòÎïÀ
ãÍÍÅßÚàçñÅßâÚê, ØàÀÅíÓËÞÍÀèÍÏíÌÏßÖéÈ 
åÌãÎÃËêñÏßÖéÈãÍÍÆà×ÀßÅéÀÜÌÉíòÌâÁíòà

ãÓñÌÀßãÄÀÀßÄàÇ âÝèÈåØòÄçàÌ×ÌÉíòÌÉçñ 
âÌìòÜËêñÛîÈÙòÜÇÖíÃ, ÅèÃâÀÈæÈò×ñà ÏíÌÏßÖéÈâÁíòà 
æÝñåÌãÎÃÎïÀÑìÈãÍÍÅßÛèÍ âÎèÌãÊÍãÓñÌ 
âÑêòÓÁëòÌåÌãÉñÖßÎê ãÖß ÏíÌÏßÖéÈâÁíòàæÝñ 
åÌãÎÃÀßÅéÀçà-ÎñàæÓòãÍÍÎßÅíÓÎßÅàÌ 
ãÓñÌ ÛîÈÖíÃåÌÎêËê 3 (1996) ÇòÜÌÀàÌÍèÃãÅÃ 
ãÈÈÄàÀÝíñÓæÓòÅèÀ. Åñ×ÌÏíÌÏßÖéÈâÁíòàæÝñ 
åÌÎê 1997 ãÓñÌÍçñæÈòâÀèÍÀñÞ×ÇòÜÌÊìÀÅèÈ 
ÉïÑìÈËçàÖàÇÔñàÃÙèÀÙñ×Ã.

ÅßÓèÈÊßÑàÍâÁíòàæÝñ ËêñÄîÈËíÈÖÜÃ ãÁ×ÃÛ×ÃÑßÍàÃ Îê 1994-97

ÅßâÑàßÔï ñãÁ×Ã×ÞÃÄèÌ âØèÌ×ñàãÎÃÀßÅé 
ÀçàÎñàæÓò ãÍÍÎßÅíÓÎßÅàÌ åØòÏíÌÏßÖéÈ 
ÅïÃÀ×ñàÆßÌéÈËíÈÖÜÃÜìñÌƒ (1995-96), ãÉñ 
åÌÎê 1997 ÏíÌÏßÖéÈÉç ñàËê ñÅîÈ ÇòÜÌÀàÌ 
ÀçàÍèÃãÅÃãÈÈ ãÖß ÀàÌÇàÈãÇñÃËàÈÜà 
ØàÌÄàÀæÓòÅèÀ. ÅèÃâÀÈâØèÌ×ñàÀàÌÎïÀÑìÈ 
ÉàÓØ×ñàÃÂèÌÑìÈ åØòÏíÌÏßÖéÈâÁíòàæÝñ ÅïÃÀ×ñà 

ãÎÃËêñÏßÖéÈãÍÍÆà×ÀßÅéÀÜÌ åÌÎêËê 3 
(1997, ÅàâØÈãÓñÌÇòÜÌÖçà åÍÁÜÃÂèÌÑìÈÉß
ÀîÌÊíñ×ËêñÎïÀÉòàÌÀàÌâÆàßâÄìñÜÌ æÈòÊìÀÉèÈâÎèÌ
ÐîñÌÁÞ×åØòãÀñâÁíòàæÝñ. ÄàÀÉí×âÖÀÁçòÓïÌÈèñÃÀñà× 
ÅàÓàÈÔèòÃÔìÌæÈò×ñà ÍçñÅàÓàÈÎïÀâÁíòàæÝñÉéÈÉçñ 
ÀèÌâÎèÌâ×ÖàÌàÌÀ×ñà 3 Îê äÈÇÎàÅßÄàÀ 
ÀàÌÎïÀÑìÈÉßÀîÌÊíñ×ÚïÌ×ÞÌ.

ÅßÓèÈÊßÑàÍâÁíòàæÝñ ËêñÄîÈËíÈÖÜÃ ãÁ×Ã×ÞÃÄèÌ Îê 1995-97

ÆßÌéÈ 
ËíÈÖÜÃ

âÁ¿àæÝŠ (kg/ha) Ê³×âÛìÜÃ (kg/ha) ÓèÌÈ‹àÃ (kg/ha)

1994 1995 1996 1997 1994 1995 1996 1997 1994 1995 1996 1997

T1 1,102 1,570 778 - - - - - - 445 476 -

T2 317 490 517 115 614 598 406 430 - 543 554 -

T3 745 1,078 716 - - - - - - 437 672 -

T4 397 930 807 - - - - - - 532 653 -

T5 816 1,100 856 - - - - - - - - -

ÆßÌéÈ âÁ¿àæÝŠ (kg/ha) À‹×Ç (kg/ha)

ËíÈÖÜÃ 1995 1996 1997 1995 1996 1997

T1 1,270 914 563 - - -

T2 1,160 972 538 - -

T3 1,150 820 478 - 3,250 4,530

T4 1,420 1,160 528 -
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ÅßÛîÍ

ÄàÀÏíÌÀàÌËíÈÖÜÃÈòàÌÀàÌÄèÈÀàÌ 
ãÖß ÂîòÓÂÜÃÌçàåÆòËêñÈéÌÂòÜÇÆèÌ ÑàÇåÌ 4 Îê 
ÅàÓàÈÅßÛîÍ ãÖß åØòÁçòÅèÃâÀÈ ÈèñÃÖîñÓÌêò:

1. ÀàÌÎïÀâÁíòà ÉàÓØ×ñàÃÂèÌÑìÈ ãÖß 
ÀàÌÎïÀÑìÈÉàÓØ×ñàÃÂèÌÈéÌ âÎèÌ×éËêÀàÌÂîòÓ 
ÂÜÃÌçàåÆòËêñÈéÌÂòÜÇÆèÌËêñâÚàßÅíÓ ãÖß Óê 
ÎßÅéÈËéÑàÍÅïÃ åÌãÃñÁÜÃÀàÌÎòÜÃÀèÌÈéÌ 
âÆàßâÄìñÜÌ ãÖß ÝèÀÅàÖßÈèÍÂ×àÓÜîÈíÓÅíÓ 
ÍïÌÁÜÃÈéÌ, ËèÃâÎèÌ×éËêÀàÌâÑêòÓÝÜÍÚïÌÀàÌ 
ÌçàåÆòÈéÌÂòÜÇÆèÌæÈòâÊéÃ 2 ÝÜÍ ÉçñÎê.

2. ×éËêÀàÌÎïÀÑìÈ ÉàÓØ×ñàÃÂèÌÑìÈÎßÅíÓ 
ÀßÅéÀçà-ÎñàæÓò, ãÓñÌ×éËêÀàÌËêñâÚàßÅíÓ ãÖß 
ÅÜÈÂñÜÃÀèÍãÌ×ËàÃ ÌßäÇÍàÇÁÜÃÖèÈÊß 
ÍàÌ âÆéñÃæÈòåØòÍîÖéÓßÅéÈ ÀñÞ×ÀèÍÀàÌÎíÀÎèÀ 
ÝèÀÅàÆèÍÑßÇàÀÜÌËçàÓßÆàÈ Èò×ÇÀàÌ 
ãÌßÌçàÅíñÃâÅêÓâËèÀäÌäÖÔê ËêñâÚàßÅíÓâÑìñÜ 
ÀàÌÑèÈËßÌà ÀßÅéÀçà-ÎñàæÓò ãÍÍÚèòÌÂíÃ, 
Àòà×æÎâÊéÃÀàÌÄèÈÅèÌÜàÆêÍÂíÃËêñ åØòãÀñÆà× 
ÀßÅéÀÜÌÏïòËêñÇèÃÔëÈÊì âÜíàÀàÌâÝèÈæÝñâÎèÌÑìòÌ
ÊàÌåÌÀàÌÈçàÖíÃÆê×éÈ.

3. ×éËêÀàÌÎïÀÑìÈÅßÛèÍ (âÁíòàæÝñÅßÛèÍÊíñ× 
âÛìÜÃ) ãÓñÌâËèÀäÌääÖÔê ËêÅàÓàÈÎèÍÎîÃ 
ÍçàÖîÃÈéÌ ãÖß ÝèÍÎßÀèÌÀàÌÏßÖéÈÀßÅéÀçà 
åØòÚèòÌÂíÃåÌâÁÈÑìòÌËêñÂòÜÇÆèÌ.

4. ÀàÌÎïÀÑìÈÎßÅíÓÎßÅàÌ, ÎïÀÑìÈ ãÖß 
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ÀàÌÁàÈËàÈÜàØàÌÒíÅÒçÕèÅ ÁÜÃÅèÈÂòÞ×âÜìòÜÃ ãÖß 
×éËêÀàÌãÀòæÁ

É. ÀéÍÆèÌ1, È×ÃÉà äÑÅêÅîÖàÈ2, ÅíÓâÑèÃ äÑÅêÒÜÃæÆ3 ãÖß âÑèÃÑéÖà ÀÜÌÈà×íÃ2

ÍíÈÂèÈØÇçò

ÜàÀàÌÁàÈËàÈÜàØàÌÒíÅÒçÕèÅÔïñåÌÅèÈ ãÖß ÑìÈËêñÑíÍâØèÌÔïñÛàÇâÁÈ ÁÜÃãÁ×ÃÆÞÃÁ×àÃ 
ÅßãÈÃÜÜÀåØòâØèÌåÌÛàÇÝïÍÀàÌ, âÎèÌÉíòÌãÓñÌÎßÖéÓàÌËàÈÜàØàÌÒíÅÒçÕèÅ ËêñãÖÀÎñÞÌ 
æÈòÁÜÃÈéÌÉçñà, ÜàÀàÌÁàÈãÂÌËêñÅßãÈÃÜÜÀåÌÑìÈ, ÀàÌâÀêÈ ãÖß ÀàÌÁßØÇàÇÉí×ÁÜÃÑìÈÆß 
ÌéÈÉñàÃƒ, ÀàÌÉÜÍÅßÙÜÃÉçñÀàÌÌçàåÆòÐîñÌÒíÅÒçÕèÅ ÁÜÃØÇòàÖòÞÃÅèÈ, ÜàÀàÌâÄèÍâÎèÌÁÜÃÅèÈ, 
Â×àÓÍàÃÁÜÃÀßÈïÀÅèÈ ãÖß ÀàÌÉÜÍÅßÙÜÃäÈÇÀíÃÁÜÃÅèÈÖòÞÃÉçñÀàÌåØòËàÈÜàØàÌÒíÅÒç
ÕèÅâÅêÓ.

ÏíÌÀàÌËíÈÖÜÃãÓñÌæÈòÄàÀÀàÌåÆòÐîñÌ ÒíÅâÒÈ ãÖß ÀßÈïÀâÏíà âÑìñÜâÎèÌÜàØàÌâÅêÓåØòãÀñ 
Ãí× ãÖß Â×àÇÔïñãÁ×ÃÆÞÃÁ×àÃ, ËÞÍâËíñàÀèÍ 60,000 âËìñÜäÉ/×èÌ åÌ 1 Îê, âÆéñÃÜèÈÉàËêñåØòÌêòÅß 
âÖñèÇâËíñàÀèÍ 6 ÀðàÓ ËàÈÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ÉçñäÉÅèÈÉçñÓìò. ÏíÌÎßäØÇÈËêñÎßÆàÆíÌæÈòÝèÍÄàÀÀàÌ
åØòÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ãÀñÅèÈÌèòÌ ãÓñÌÅàÓàÈÖíÍÖòàÃÜàÀàÌÁàØòàÌÁÜÃÃí× ãÖß Â×àÇæÈò.

ËàÈÜàØàÌâÅêÓ ÒíÅÒçÕèÅ ãÓñÌæÈòÄàÀÀßÈïÀÎíñÌ ËêñÅàÓàÈÏßÖéÈâÜÃæÈòÔïñËòÜÃÊéñÌ ãÖß 
ÐîñÌâÂÓêÅïÈ 0-46-0 (triple superphosphate-TSP) ËêñØàÆìòæÈòåÌËòÜÃÉßÛàÈ. ÜàØàÌâÅêÓ 
ËèÃÅÜÃÔñàÃÌêò æÈòÏñàÌÀàÌ×éæÄËàÃÈòàÌâÂÓê ãÖß ÑíÍ×ñàÊòàåÆòåÌæÖÇßÇà×ÜàÈÄßâÝèÈåØòÓê 
ÀàÌÅßÅíÓËàÈ ÒÖïäÜÖéÌ ÛàÇÁëòÌ.

ÁçòÓïÌÉí×ÄéÃÆ̧åØòâØèÌ×ñàÓêÛàÇâÁÈËêñÓêÜàÀàÌÁàÈËàÈ ÒíÅÒçÕèÅ äÈÇÅßâÑàßãÓñÌâÁÈ ËêñÓêÉíòÌ
ãÎÀÔïñËéÈÉàâ×èÌÉíÀ ãÖß ËéÈåÉò ÁÜÃâÓìÜÃäÑÌÅßØ×èÌ, ÅßÌèòÌ ÄëñÃãÌßÌçàåØòÓê ÀàÌÅìÍÉçñÂíòÌÂò×à 
åÌÁèòÌÉçñæÎ. 

1ÜßÈêÈäÂÃÀàÌÑèÈËßÌà ãÁ×Ã ÆÞÃÁ×àÃ, UNDP/UNDCP/IFAD
2ÑßãÌÀÀßÅéÀçà ãÁ×Ã ÆÞÃÁ×àÃ
3äÂÃÀàÌÑèÈËßÌà ãÁ×Ã ÆÞÃÁ×àÃ
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The Detection and Cure of Severe Phosphorus 
Deficiency in Large Ruminants

T. Gibson1, D. Phosisoulat2, S. Siphongxay3 and P. Konedavong2

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.

1Formerly Xieng Khouang Development Project, UNDP/UNDCP/IFAD.
2provincial Agriculture Service, Xieng Khouang Province.
3Xieng 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 Pbicarb levels of less than 5 ppm 
have been shown to cause a large decreases in 
animal liveweight gain in Australia (Kerridge 
et al., 1990).
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Table 1: Surface Soil (0-15 cm) Analytical Results5

5INCITEC 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). 

14

Site Characteristic Elevation
(m)

pH
1:5

Extractable P
(ppm)

Village/District Environmental Characteristics Soil: Water
0.5 M
Na bicatb

0.0 1N
H2SO4

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
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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

ln 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). lt 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.
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. 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. 

ln 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 

ln 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.

 ln 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 lmperata
cylindrica (‘‘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

 lt 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. lt is therefore 
surprising that with the apparently larger

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

Table 2: Analysis of Xieng Khouang Bone-meal and TSP 6

6 Analyzed by INCITEC Laboratories, Australia. F was analyzed by Australian Laboratory Services. Cd wasana 
analyzed by Queensland Department Primary lndustries (Cd results are on oven-dry basis).
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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 .  T h e  t i m i n g  o f  p h o s p h o r u s 
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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ÀàÌÂ¿ÌÂ×òàÎàâÜéÌ ÔïŠãÓŠÌŸÜï ãÁ×ÃÛ×ÃÑßÍàÃ
ÅéÌËß×íÃ ×éÕà×íÃ 1, ÎàÌê ÅîÖéÇßÓàÈ 2, æÑ 3

ÍíÈÂèÈØÇ§

ÀàÌÅëÀÅàÅßÊàÌË̄×àÃæÁŠ, ÑëÈÉéÀáÀàÌÀ‹Þ×ÑàÖàÅêÁÜÃÎàâÜéÌ (Probarbus jullient) ÔïŠËàÃ 
ÑàÀâÙìÜ ÁÜÃ ÅÎÎ Öà× ãÓŠÌæÈ‹ÊìÀÅëÀÅàâÎèÌâË²ÜËàçÜéÈ åÌâÈìÜÌÀîÓÑà âÊéÃ âÈìÜÌÓêÌà 1995  
Ë̄ãÓŠÌŸÜï ãÁ×ÃÛ×ÃÑßÍàÃ. ÀàÌÅëÀÅàÀŠÞ×ÀèÍÑëÈÉéÀáÀ‹Þ×ÑàÖàÅêÁÜÃÎà Ö×ÓËèÃÎèÈæÄÌéâ×È 
ÁÜÃãÛŠÃÌŸ Ö×ÓÓê 3 ÄîÈ Âì: (1) ÄîÈÍçÖéâ×ÌË¯ÎàÓàÑèÀâÆíà Ûì ÄîÈÀ‹Þ×ÑàÖàÅêÁÜÃÎà, (2) ÄîÈÍçÖé 
â×ÌÍŠÜÌÎà×àÃæÁñ ãÖß (3) ÄîÈÍçÖéâ×ÌâËéÃÍŠÜÌÎà×àÃæÁŠ.

ÏíÌÀàÌÅëÀÅàÓêÈ̈ÃÌ̧: ÄîÈÍçÖéâ×Ì×àÃæÁŠÎàâÜêÌ ãÓŠÌÔïŠæÀÄàÀÖáãÓŠÌŸÜï (æÀÄàÀãÓŠÌŸÁÜÃ) 
17.4 ÀéäÖãÓèÈ, ÈéÌÑºÌË‹ÜÃÓêÖèÀÅßÌßâÎèÌÆàÇÎíÌÀèÍØêÌãÝŠ, Â×àÓâÖéÀÁÜÃÌŸ 0.54-4.60 ãÓèÈ 
ãÖß À×‹àÃ 85-155 ãÓèÈ.

ÂŠàÎèÈæÄËàÃÀàÇßÑàÍ ãÖß ËàÃâÂÓêÌŸ ÔïŠÄîÈÈ¨ÃÀŠà× ÓêÈ¨ÃÌ¸: ÜîÌØßÑïÓ 11.7-25.1OC, 
Â×àÓæ×ÁÜÃÀßãÅÌŸ–æÛ 0.33-1.28 ãÓèÈ/×éÌàËê, Â×àÓæÅ (âØèÌæÈò) 0.95-1.65 ãÓèÈ, pH 7.5-
8.0, Â×àÓâÎèÌÈñàÃ 136.8 ÓéÌÖêÀðàÓ/ÖéÈ, Â×àÓÀßÈòàÃ 136.8 ÓéÌÖêÀðàÓ/ÖéÈ, ÂàÍÜÌæÈÜÜÀæÆ 
20.0-30.0 ÓéÌÖêÀðàÓ/ÖéÈ, ÜíÀÆêâÄèÌËêñÖßÖàÇåÌÌçòà 8.0-10.0 ÓéÌÖêÀðàÓ/ÖéÈ, ÜèÓäÓâÌèÇ 
ÓêÂñàâËíñàÀèÍ 0. 

æÝÌçòàÑìÈÑíÍÓê 3 ÚñïÖ×ÓâÎèÌ 9 ÅßÀîÌ ãÖß æÝÌçòàÅèÈÑíÍ 2 ÜèÌÈèÍ. ÅèÈËêñÑºÌËòÜÃÌçòà 
(Benthic fauna) ÑíÍÓê 3 ÅßÀîÌ Âì: (Dibymop, Ephemerella ãÖß Macrobrachium). 
ÑëÈÉéÀçàÁÜÃÎàåÌãÉñÖßÓº ãÓñÌÎàâÜéÌâÖ¸ÓâÉ´Ì ãÖß ÀòÞ×ÑàÖàÅê ãÉñâ×Öà 9:00-17:00äÓÃ 
ÉéÈÉ¡ÀèÌâÊéÃ 21 Óº äÈÇâÖ¸ÓãÉñ×èÌËê 8 ÀîÓÑàâÊéÃ 1 ÓêÌà 1995.

ÄçàÌ×ÌÀàÌâÉ´ÌÁÜÃÎàËèÃÚíÈÓê 1,531 âËìñÜ, ÎàâÜéÌÀñîÓåØÇñÖÜÇÌçòàÁ¹ÌæÎâÑìñÜ×àÃæÁñ 
åÌâÖà 22:00 äÓÃ ÁÜÃ×èÌËê 23 ÀîÓÑà 1995 åÌÍçÖéâ×ÌÄîÈÅçàÛ×È Ëê 02 âÆéñÃâÎèÌÍñÜÌËêñÓêÌçòàæÛ 
Èò×ÇÂ×àÓæ× 1.20 ãÓèÈ/×éÌàËê.

ÎàâÜéÌËêñÄèÍæÈòÑíÍ×ñàâÎèÌÎàâÑÈÏòï 8 äÉ ãÖß ÎàâÑÈãÓñ 2 äÉ, Éí×ÔñàÃÎàâÜéÌâÑÈÏòï 
ÓêÌçòàÙèØ 10 ÀéäÖÀðàÓ, Çà× 91.3 ÆèÃÉêãÓèÈ, âÎèÌÎàâÉèÓæ× ãÖß ÑíÍ×ñàÎàÏòïÓêÌçòàâÆìòÜæÛÜÜÀÓà   
âÓìñÜâ×ÖàâÜíàÓìÝêÈËòÜÃÓèÌ, ÎàâÑÈãÓñÓêÌçòàÙèÀ 25 ÀéäÖÀðàÓ ãÖß Â×àÓÇà×Ö×ÓÓê 110 ÆèÃãÓèÈ, 
æÁñåÌËòÜÃÓêÌçòàÙèÀâÊéÃ 4 ÀéäÖÀðàÓ Ûì âËíñàÀèÍ 16% ÁÜÃÌçòàÙèÀÎà, Â×àÓÈíÀÙàÁÜÃæÁñÓêÎßÓàÌ 
192 Ùñ×Ç/ÌçòàÙèÀæÁñ 1 ÀðàÓ Ûì ÓêÄçàÌ×ÌæÁñËèÃÚíÈ 768,000 Ùñ×Ç.

1 Ùñ×ÇÃàÌÅëÀÅàÂ¿ÌÂ×òàÀàÌÄèÍÎà, ÅïÌÂ¿ÌÂ×òàÀàÌÎßÓíÃ, ÅßÊàÍèÌÂ¿ÌÂ×òà ÀßÅéÀçà ãÖß ÎñàæÓò. 
2 ÅßÊàÌêÖòÞÃÎàÌàÛ×Ã, ãÁ×ÃÛ×ÃÑßÍàÃ
3 ÁßãÙÃÖòÞÃÅèÈâÓìÜÃÎàÀÜï, ãÁ×ÃÛ×ÃÑßÍàÃ
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Spawning Grounds of Jullien’s Golden-Price 
Carp (Probarbus jullieni Sauvage)

in the Ou River

S. Viravong,1 P. Soulignamath,2 Phay 3

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 11.7-25.10 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.  

1 Capture Fisheries Unit, Living Aquatic Resources Research Center 
2 Naluang Fish Farm, Luang Prabang Province
3 Livestock Section, Ou District, Luang Prabang Province
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ÅßÓèÈÊßÑàÍâÁíòàæÝñ ËêñÄîÈËíÈÖÜÃ ãÁ×ÃÛ×ÃÑßÍàÃ Îê 1994-97
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ÍíÈÌçà

ÌŸÜï ãÓŠÌãÓŠÌŸÅàÇÌ±Ã Ë̄âÎèÌÅàÁà ãÓŠÌŸ 

ÁÜÃ ÓêÉ¿ÌÌŸÔïŠãÁ×ÃÏ¿ÃÅàÖê æÛÏŠàÌÅÜÃãÁ×Ã 

Âì: ãÁ×ÃÏ¿ÃÅàÖê ãÖß ãÁ×ÃÛ×ÃÑßÍàÃ, 

ÓêÂ×àÓÇà×ËèÃÚíÈ ÎßÓàÌ 390 ÀéäÖãÓèÈ 

âÎèÌãÓŠÌÌŸË¯åØ‹ÅàËàÖßÌàÖßÎßäØÇÈÉ¡ 

ÎßÆàÆíÌåÌÚïŠÍ‹àÌ Ë¯ÜàåÅÔïŠÉàÓÅÜÃÐ¨ÃÜèÌ 

æÈ‹ãÀŠÀàÌÂíÓÓßÌàÂíÓ, ÀàÌÜîÎßäÑÀ ãÖß 

ÀàÌÎßÓíÃËèÃâÎèÌãÛŠÃ Ë¯ÓêÂ×àÓÜîÈíÓÅíÓ 

ÍïÌæÎÈ‹×ÇÅèÈÌàƒÆßÌéÈ. ÎàâÜéÌ (Probarbus 

jullieni Sauvage) âÎèÌÎàâÀèÈÁßÙàÈåØÇñ 

ÆßÌéÈÌ±ÃË¯ÓêÂ×àÓÅáÂèÌËàÃâÅÈÊßÀéÈË¯ 

ÑíÍËèÃåÌãÓŠÌŸÁÜÃ ãÖß ãÓŠÌÌŸÅàÁà åÌÅà 

ËàÖßÌßÖèÈ ÎßÆàËéÎßæÉ ÎßÆàÆíÌ Öà×.

åÌæÖÇßâ×ÖàË¯ÏŠàÌÓàÇèÃÍ¡ËèÌæÈ‹ÓêÀàÌ 

ÅëÀÅàËàÃÆê×ß×éËßÇàâË²Ü, ÀàÌÅëÀÅàâË²ÜÌ̧ 

(Îê 1995) ãÓŠÌâÎèÌâË²ÜËáÜéÈ âÆªÃËàÃÙŠ×Ç 

ÃàÌÂ¿ÌÂ×‹àÆèÍÑßÇàÀÜÌÅèÈÌŸ (åÌâÓ²Ü 

ÀŠÜÌ) À¡ÂìÙŠ×ÇÃàÌÅëÀÅàÂ¿ÌÂ×‹àÀàÌÄèÍÎà 

(åÌÎßÄîÍèÌ) äÈÇæÈ‹ÝèÍËëÌÆŠ×ÇâÛìÜÄàÀäÂÃ 

ÀàÌ æÜÈêÜàÆê (IDRC) âÆ¯ÃÁ¹ÌÀèÍÀíÓÖ‹ÞÃÅèÈ 

ãÖß ÀàÌÎßÓíÃ æÈ‹ÖíÃÅáÛ×ÈÆê×ß×éËßÇà 

ÁÜÃÎàâÜéÌ åÌãÓŠÌŸÁÜÃÜï, åÌÌ́ÌæÈ‹ÖíÃâÖéÀ 

ÅëÀÅàÀŠÞ×ÀèÍÅßÊàÌË̄ ãÖß ÖßÈï×àÃæÁŠ Ö×Ó 

ËèÃÑëÈÉéÀáÉŠàÃƒÁÜÃÎàâÜéÌÆßÌéÈÌ¸ËèÃÌ¸ 

À¡âÑ²ÜåÆ‹âÎèÌÁ§ÓïÌÅáÂèÌ åØ‹ãÀŠÌèÀ×éÆàÀàÌ

ÎßÓíÃ ãÖß ÌèÀÑèÈËßÌàË¯ÄßâÎèÌãÌ×ËàÃ 

åÌÀàÌÅëÀÅà ÀŠÞ×ÀèÍÎàÆßÌéÈÜ²Ìƒ ÉßÛÜÈ 

âÊéÃÀàÌÌáåÆ‹×éËêÀàÌÜèÌÅíÓâØÈÅíÓÏíÌ âÑ²Ü 

ÀàÌÎíÀÎèÀÝèÀÅà ãÖß ÀàÌÁßØÇàÇÑèÌÅèÈ 

ÌŸâÑ²ÜâÝèÈåØ‹ÆèÍÑßÇàÀÜÌÅèÈÌŸÊìÀÌá 

åÆ‹æÈ‹ÉßÛÜÈæÎ.

ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ

ÀàÌÅëÀÅàÅßÊàÌË̄×àÃæÁŠÁÜÃÎàâÜéÌåÌ 

ãÓŠÌŸÜï æÈ‹âÖ¸ÓãÉŠ âÈìÜÌÀîÓÑà âÊéÃ âÈìÜÌ 

ÓêÌà 1995 ÓêÀáÌíÈâ×ÖàËèÃÚíÈÎßÓàÌ 1 

âÈìÜÌ Ö×ÓÓê 3  ÄîÈåØÇŠ Âì:

1. ÄîÈâÙìÜÍŠÜÌÅßÊàÌË¯×àÃæÁŠÁÜÃÎàâÜéÌ

2. ÅßÊàÌË¯ÍŠÜÌÎàâÜéÌ×àÃæÁŠ

3. ÄîÈË¯ÔïŠåÉ‹ÅßÊàÌË¯ÎàâÜéÌ×àÃæÁŠ

Ö×ÓÓêËèÃÚíÈ 9 ÄîÈÇŠÜÇ, åÌÌ́Ì ÓêÀàÌÅëÀ 

ÅàÖèÀÅßÌßÅèÌÊàÌËàÃÀàÇßÑàÍÁÜÃ 

ÌŸÜïåÌÖßÍíÍ Welch (1984) ËàÃâÂÓê ãÖß 

Æê×ßÑàÍäÈÇåÆ‹ÖßÍíÍÁÜÃ Gosner (1971), 

Macan (1959), Mellanby (1963), Needham 

(1962) Pennak (1953)  ÅèÌËßÌà (1988). ÀàÌ

ÄèÈÄáãÌÀÎàâÜéÌËàÃÜßÌîÀíÓ×éØàÌ åÌÖßÍíÍ 

ÁÜÃ Nelso  (1994). ÅëÀÅàÈ‹àÌÆê×ß×éËßÇà 

ÁÜÃÎàâÜéÌ ÉàÓÖßÍíÍ ÁÜÃ Nikolsky 

(1963), Roberts (1992), Taki (1974).
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ÏíÌæÈ‹ÝèÍ

ÀàÌÅáÛ×ÈÅëÀÅàËàÃÀàÇßÑàÍ ãÖß âÂÓê 
ÁÜÃÌŸ

ÄîÈÅáÛ×È 01

ÔïŠØŠàÃÄàÀÍ‹àÌÂÜÌÂá æÎËàÃËéÈåÉ‹ 200 
ãÓèÈ, Ôï ŠÅÜÃÒàÀÁ‹àÃãÓŠÌŸ ÓêÑïâÁíàÜ‹ÜÓ 
ÝÜÍ, ÑºÌËÜÃÌŸÐ¨ÃÆ‹àÇ ÓêÖèÀÅßÌßâÎèÌÈéÌ
ÆàÇãÀÓÈéÌãÝŠ åÌÜèÈÉàÅŠ×ÌâË³àÀèÍ 80%  
ãÖß 20% ÉàÓÖáÈèÍ; Ð¨ÃÁ×à ãÓŠÌÈéÌÆàÇ 
ãÀÓÈéÌãÝŠ åÌÜèÈÉàÅŠ×Ì 87% ãÖß 13% 
ÅŠ×ÌÀàÃãÓŠÌŸ ÄßÓêØêÌåØÇŠÑ¿ÌÄàÀÙ‹àÌŸ 
âÎèÌÍàÃÍŠÜÌ. Â×àÓÀ×òàÃÁÜÃãÓŠÌŸÁÜÃâË³à 
ÀèÍ 130 ãÓèÈ, Â×àÓâÖéÀ 1.40-2.10 ãÓèÈ.  
ÜîÌØßÑïÓÌŸ Ë¯×èÈãËÀæÈ‹ 11.8-25.0 çC. 

ÑàÇåÉ‹ÅÜÃÜàËéÈËáÜéÈ ÂŠàÁÜÃÜîŠÌØßÑïÓ 
Ë¯×èÈãËÀåÌâ×ÖàÉÜÌâÆ¿à, ÉÜÌÅ×Ç ãÖß 
ÉÜÌãÖÃ ãÓŠÌÓêÂ×àÓãÉÀÉŠàÃÀèÌÛàÇ 
(7.5 çC), âÓ²ÜÝÜÈÀàÃÜàËéÈËêÅàÓÂ×àÓ 
ãÉÀÉŠàÃãÓŠÌÓêÙ‹ÜÇÖíÃ (1.0 çC) Â×àÓ 
æ×ÁÜÃÀßãÅÌŸæÛâË³àÀèÍ 0.35-0.84 ãÓèÈ/
×éÌàËê, ÄîÈË¯ÌŸæÛãÝÃË¯ÅîÈ ãÓŠÌÔï ŠÀàÃ 
ãÓŠÌŸÜï âÆªÃâË³àÀèÍ 0.84 ãÓèÈ/×éÌàËê, ÅŠ×Ì 
ÔïŠÐ¨ÃÁ×àÁÜÃãÓŠÌŸ Â×àÓæ×ÁÜÃÌŸæÛÓêÂŠà 
ÉœÅîÈÉàÓÖáÈèÍ âÆªÃâË³àÀèÍ 0.68 ãÓèÈ/×éÌà 
Ëê. Â×àÓæÅÁÜÃÌŸÓêÂŠà 1.05-1.50 ãÓèÈ, 
Â×àÓæÅÁÜÃÌŸË¯×èÈãËÀ åÌãÉŠÖßâË²Ü 
ãÓŠÌÓêÉí×âÖÀÁ¹ÌƒÖíÃƒ ãÉÀÉŠàÃÀèÌæÎâÎèÌ 
ÅŠ×ÌåØÇŠ. Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃÁÜÃÌŸâË³à 
ÀèÍ 7.5 - 8.0, Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃ Ë¯ãËÀ 
æÈ‹åÌÉÜÌâÆ¿à ÓêÂŠàâË³àÀèÍ7.5, ÅŠ×ÌåÌ

Å×Ç ãÖß ÉÜÌãÖÃ ÓêÂŠàâË³àÀèÍ 8.0. Â×àÓ 
âÎèÌÈŠàÃÁÜÃÌŸ Ë¯×èÈãËÀæÈ‹ 119.7-153.9  
ÓéÌÖêÀðàÓ/ÖêÈ. ÂŠàÂ×àÓâÎèÌÈŠàÃÁÜÃÌŸ 
ÅŠ×ÌåØŠÇÓêÂŠàâË³àÀèÍ 136.8 ÓéÌÖêÀðàÓ/ÖêÈ. 
ÂŠàÂ×àÓÀßÈ‹àÃÁÜÃÌŸË¯×èÈãËÀæÈ‹ãÓŠÌ
âË³àÀèÍ 136.8  ÓéÌÖêãÓèÈ/ÖêÈ  Í¡ÎŠÞÌãÎÃ. 
ÂàÍÜÌæÈÜÜÀæÆË ¯× èÈãËÀæÈ ‹  Ó êÂ Šà 
25.0-30.0 ÓéÌÖêãÓèÈ/ÖéÈ. ÂàÍÜÌæÈÜÜÀ 
æÆÁÜÃÌŸË̄ÓêÂŠàÅïÃÅîÈ Âì: 30.0 ÓéÌÖêãÓèÈ/ÖêÈ 
âÆªÃÑíÍåÌÉÜÌâÆ¿à. ÅŠ×ÌÂŠàË¯×èÈãËÀæÈ‹åÌ 
ÉÜÌÅ×Ç ãÖß ÉÜÌãÖÃ ãÓŠÌ 25.0 ÓéÌÖê 
ãÓèÈ/ÖêÈ. ÂŠàÜÜÀÆêâÄèÌÖßÖàÇåÌÌŸË¯×èÈ 
ãËÀæÈ‹ÔïŠåÌÖßØ×ŠàÃ 8.0-10.0 ÓéÌÖêãÓèÈ/
ÖéÈ, ÜÜÀÆêâÄèÌÌŸ ÓêÂŠàÉœ 78.0 ÓéÌÖêãÓèÈ/
ÖéÈ) âÆªÃÑíÍåÌÉÜÌâÆ¿à, ÅŠ×ÌÂŠàË¯×èÈãËÀ
æÈ‹åÌÉÜÌÅ×Ç ãÖß ÉÜÌãÖÃ ãÓŠÌ 25.0 
ÓéÌÖêãÓèÈ/ÖéÈ, ÂŠàÜÜÀÆêâÄèÌÖßÖàÇåÌ 
ÌŸË¯×èÈãËÀæÈ‹ÔïŠåÌÖßØ×ŠàÃ 8.0-10.0  ÓéÌ 
ÖêãÓèÈ /ÖéÈ, ÜÜÀÆêâÄèÌÌŸ ÓêÂŠàÉœ (8.0 
ÓéÌãÓèÈ/ÖéÈ) åÌÉÜÌâÆ¿àâÎèÌÅŠ×ÌÛàÇ 
ãÖß ÂŠàÌ¸ÑíÍ×ŠàÅïÃÁ¹Ì (1.00 ÓéÌÖêÀðàÓ/ÖéÈ) 
åÌâ×ÖàÉÜÌÅ×Ç ãÖß ÉÜÌãÖÃ, ÂŠàÜèÓäÓ 
âÌÇåÌÌŸ ãÓŠÌâË³àÀèÍ 0.

ÄîÈÅáÛ×È 02

âÎèÌÅßÊàÌË¯×àÃæÁŠÁÜÃÎàâÜéÌ âÆéñÃÔïŠ 
ØŠàÃÄàÀÍ‹àÌÂÜÌæÎËàÃËéÈåÉ‹ 1,700 ãÓèÈ, 
ÔïŠÅÜÃÑàÀÁ‹àÃÁÜÃãÓŠÌŸ ÓêÑïâÁíàÜ‹ÜÓÝÜÍ, 
ÑºÌËÜÃÌŸÐ¨ÃÆ‹àÇÓêÖèÀÅßÌßâÎèÌÈéÌÆàÇ 
ãÀÓÈéÌãÝŠåÌÜèÈÉàÅŠ×ÌâË³àÀèÍ 70% ãÖß 
30% ÉàÓÖáÈèÍ. Ð¨ÃÁ×àÓêÈéÌÆàÇ ãÀÓ 
ØêÌãÝŠåÌÜèÈÉàÅŠ×Ì 60% ãÖß 40% ÉàÓ 
ÖáÈèÍ, ÔïŠÀàÃÌŸÓêÀ‹ÜÌØêÌåØÇŠ Ñ¿ÌÁ¹ÌÄàÀ 
Ù‹àÌŸâÎèÌÍàÃÍŠÜÌ. Â×àÓÀ×òàÃ ÁÜÃãÓŠÌŸ 
âË ³àÀ èÍ 155 ãÓèÈ, Â×àÓâÖéÀÁÜÃÌŸ
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0.54-4.50 ãÓèÈ, ÜîÌØßÑïÓÌŸË¯×èÈãËÀæÈ‹ 
ÔïŠåÌÖßØ×ŠàÃ 12.0-25.1 çC åÌ×èÌËê 17-18 
ÀîÓÑà ÑíÍ×ŠàÜîÌØßÑïÓ Ë¯×èÀãËÀåÌÉÜÌ 
âÆ¿àÅïÃÀ×ŠàÂŠàË¯×èÈãËÀæÈ‹åÌÉÜÌãÖÃ, 
ÑàÇåÌÅÜÃÜàËéÈËáÜéÈ ÜîÌØßÑïÓË¯×èÈ 
ãËÀåÌâ×ÖàÉÜÌâÆ¿à, ÉÜÌÅ×Ç ãÖß ÉÜÌ 
ãÖÃ ãÓŠÌÓêÂ×àÓãÉÀÉŠàÃÀèÌÛàÇ (7.7 çC); 
âÓ²ÜÝÜÈÀàÃÜàËéÈËêÅàÓ Â×àÓãÉÀÉŠàÃ 
È¨ÃÀŠà× ãÓŠÌÓêÙ‹ÜÇÖíÃ (1.1 çC).

Â×àÓæ×ÁÜÃÀßãÅÌŸæÛÓêÂŠàÔï ŠåÌÖß
Ø×ŠàÃ 0.33-1.28 ãÓèÈ/×éÌàËê, ÄîÈË¯ÌŸæÛ 
ãÝÃË¯ÅîÈãÓŠÌÔïŠ ËàÃÐ¨ÃÁ×àãÓŠÌŸÜï âÆªÃâË³à 
ÀèÍ 1.28 ãÓèÈ/×éÌàËê, ÅŠ×ÌÂ×àÓæ×Ë¯ÉœÖíÃ 
ÓàÉàÓÖáÈèÍãÓŠÌÔïŠåÌÐ¨ÃÆ‹àÇ ÁÜÃãÓŠÌŸ 
âÆªÃÓêÂŠàâË³àÀèÍ 1.27 ãÓèÈ/×éÌàËê, Â×àÓ 
æÅÁÜÃÌŸÓêÂŠàÔïŠåÌÖßØ×ŠàÃ 0.95-1.65 ãÓèÈ, 
Â×àÓæÅÁÜÃÌŸË¯×èÈãËÀãÉŠÖßâË²ÜãÓŠÌÓê 
ÖèÀÅßÌßÂ‹àÇÂìÄîÈÅáÛ×ÈËêñ 01 Âì ÂŠàË̄æÈ‹Óà 
ãÓŠÌÁ¹ÌÖíÃãÉÀÉŠàÃÀèÌæÎâÎèÌÅŠ×ÌåØÇŠ. ÂŠà
Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃÁÜÃÌŸ ÔïŠåÌÆŠ×Ã 7.5-
8.0 Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃË¯ÓêÂŠàâË³àÀèÍ 7.5 
ÓèÀÑíÍåÌÉÜÌâÆ¿à, ÅŠ×ÌÂŠàË̄æÈ‹åÌÉÜÌÅ×Ç 
ãÖß ÉÜÌãÖÃâË³àÀèÍ 8.0. Â×àÓâÎèÌÈŠàÃ 
ÁÜÃÌŸË¯×èÈãËÀæÈ‹ÓêÂŠàâË³àÀèÍ 136.8 
ÓéÌÖêÀðàÓ/ÖéÈ Í¡ÎŠÞÌãÎÃ, ÂŠàÂ×àÓÀßÈòàÃ 
ÁÜÃÌŸË̄×èÈãËÀæÈ‹ãÓŠÌâË³àÀèÍ 136.8 ÓéÌÖê 
ÀðàÓ/ÖéÈ Í¡ÎŠÞÌãÎÃ, ÂàÍÜÌæÈÜÜÀæÆË¯×èÈ 
ãËÀæÈ‹ ÓêÂŠà 20.0-30.0 ÓéÌÖêÀðàÓ/ÖéÈ, Âà 
ÍÜÌæÈÜÜÀæÆÁÜÃÌŸ Ë̄ÓêÂŠàÅïÃÅîÈ âÊéÃ 30.0 
ÓéÌÖêÀðàÓ/ÖéÈ ÓèÀÑíÍåÌÉÜÌâÆ¿àâÓ²ÜÎÞÍ 
ËÞÍÀèÍÂŠàË¯æÈ‹åÌÉÜÌÅ×Ç ãÖß ÉÜÌãÖÃ

ÓêÂŠàÉœÀ×Šà Âì: 20.0-25.0 ÓéÌÖéÀðàÓ/ÖéÈ. 
ÂŠàÜÜÀÆêâÄèÌÖßÖàÇåÌÌŸ Ë¯×èÈãËÀæÈ‹ åÌ 
ÖßØ×ŠàÃ 8.0-10.0 ÓéÌÖéÀðàÓ/ÖéÈ. âÆªÃÅŠ×Ì 
ÛàÇ åÌÉÜÌâÆ¿à ãÖß ÉÜÌãÖÃ ãÓŠÌÓêÂŠàÉœ 
(8.0 ÓéÌÖêÀðàÓ/ÖéÈ) ãÖß ÂŠàÌ¸ ÑíÍ×Šà ÅïÃÁ¹Ì 
(10.0 ÓéÌÖêãÓèÈ/ÖéÈ) åÌâ×ÖàÉÜÌÅ×Ç ãÖß 
ÉÜÌãÖÃ, ÂŠàÜèÓäÓâÌèÇåÌÌŸ âË³àÀèÍ 0.

ÄîÈÅáÛ×È 03

ÔïñØŠàÃÄàÀÍ‹àÌÂÜÌÂá æÎËàÃËéÈåÉ‹  2,200 
ãÓèÈ, ÔïŠÅÜÃÒàÀÁ‹àÃÁÜÃãÓŠÌŸ ÓêÑïâÁíàÜ‹ÜÓ 
ÝÜÍ, ÑìòÌË‹ÜÃÌŸÐ¨ÃÆàÇ ÓêÖèÀÅßÌßâÎèÌÈéÌ 
ÆàÇãÀÓØêÌãÝŠ åÌÜèÈÉàÅŠ×Ì 70%, 30% 
ÉàÓÖáÈèÍ, ÅŠ×ÌÐ¨ÃÁ×à À¡ãÓŠÌÈéÌÆàÇãÀÓ 
ãÝŠåÌÜèÈÉàÅŠ×Ì 90% ãÖß 10%. ÀàÃãÓŠÌ 
ÌŸâÎèÌ×èÃâÖéÀ ÓêÀ‹ÜÌØêÌÄíÓÔïŠÑìòÌÌŸÂ×àÓ 
À‹×àÃÁÜÃãÓŠÌŸâËñíàÀèÍ 85  ãÓèÈ, Â×àÓâÖéÀ 
ÁÜÃÌŸ 1.04+4.60 ãÓèÈ, ÅŠ×ÌË¯âÖéÀË¯ÅîÈ 
ÔïŠÀàÃãÓŠÌŸ. ÜîÌØßÑïÓË¯×èÈãËÀæÈ‹ 11.7-
25.1 çC, ÑàÇåÌÅÜÃÜàËéÈâÂªÃ ËáÜéÈÂŠà 
ÜîÌØßÑïÓË¯×èÈãËÀ åÌâ×ÖàÉÜÌâÆ¿à, ÉÜÌ 
Å×Ç ãÓŠÌÓêÂ×ÓãÉÀÀèÌÛàÇ (7.9 çC), 
âÓ²ÜÝÜÈÀàÃÜàËéÈËêÅàÓ Â×àÓãÉÀÉŠàÃ È̈Ã 
ÀŠà× ÓêÙ‹ÜÇÖíÃ (=1.2  çC) Â×àÓæ× ÁÜÃÀß 
ãÅÌŸæÛ ÓêÂŠà 0.14-1.36 ãÓèÈ/×éÌàËê, ÄàÀ 
ÀàÌÅáÛ×ÈÑíÍ×Šà ÔïŠÄîÈÐ̈ÃÆ‹àÇÂ×àÓæ×ÁÜÃ 
ÌŸæÛãÝÃË¯ÅîÈ Âì 1.36 ãÓèÈ/×éÌàËê, ÅŠ×ÌÔïŠ 
ÀàÃÌŸ ãÖß Ð¨ÃÁ×à ÓêÖèÀÅßÌßâÎèÌ×èÃ ãÖß 
ÓêÌŸæÛÚïÌ×ÞÌÈ‹×ÇÂ×àÓæ× 0.14 ãÓèÈ/×éÌà 
Ëê. Â×àÓæÅÁÜÃÌŸÓêÂŠà 0.95 -1.75 ãÓèÈ,
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ÂŠàË¯×èÈãËÀåÌãÉŠÖßâË²Ü ãÓŠÌÓêÉí×âÖÀ 
Á¹ÌƒÖíÃƒãÉÀÉŠàÃÀèÌæÎâÎèÌÅŠ×ÌåØÇŠ. Â×àÓ 
âÎèÌÀíÈâÎèÌÈŠàÃÁÜÃÌŸÔïŠåÌ ÆŠ×Ã 7.5-8.0. 
Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃË¯ÓêÂŠàÉœâË³àÀèÍ 7.5 
ÓèÀÑíÍåÌÉÜÌâÆ¿à âÓ²ÜËÞÍåÅŠÂŠàË¯æÈòåÌ 
ÉÜÌÅ×Ç ãÖß ÉÜÌãÖÃ âÆªÃâË³àÀèÍ 8.0. 
Â×àÓâÎèÌÈŠàÃÁÜÃÌŸË̄×èÈãËÀæÈ‹ 136.8 ÓéÌ  
ÖêÀðàÓ/ÖéÈ Í¡ÎŠÞÌãÎÃ. ÂàÍÜÌæÈÜÜÀæÆ Ë¯ 
×èÈãËÀæÈ‹ ÓêÂŠà 20.0-30.0 ÓéÌÖêÀðàÓ/ÖéÈ 
âÆªÃÂŠàâË³àÀèÍ 25.0 ÓéÌÖêÀðà/ÖéÈ ãÓŠÌÑíÍÛàÇ. 
ÂŠàÜÜÀÆéâÄèÌÖßÖàÇåÌÌŸË¯×èÈãËÀæÈ‹ 
7.5-10.0 ÓéÌÖêÀðàÓ/ÖéÈ, ÂŠàâË³àÀèÍ 7.5 
ÓéÌÖêÀðàÓ ãÓŠÌÓèÀÑíÍåÌÉÜÌâÆ¿à ÓêãÌ× 
äÌ‹ÓÅïÃÁ¹ÌæÎÄíÌâÊéÃ 10.0 ÓéÌÖêÀðàÓ/ÖéÈ  
åÌâ×ÖàÉÜÌÅ×Ç. ÂŠàÜèÓäÓâÌèÇåÌÌŸ âË³à 
ÀèÍ 0.

ÀàÌÅáÛ×ÈËàÃÆê×ßÑàÍåÌÌŸ

æÝÌŸ:

ÏíÌÀàÌÅëÀÅàÆßÌéÈ ãÖß ÎßÖéÓàÌæÝÌŸåÌ 
ÖßÍíÍÁÜÃ Gosner (1971),  Macan (1959), 
Mellanby (1963), Needham (1962) 
æÈ‹ÏíÌÈ¨ÃÌ¸: ÑíÍæÝŠÌŸÑìÈ 3 ÚïŠ Óê 9 ÅßÀîÌ Âì: 
ÚïŠËê 1 Chlorophyta, Óê 4 ÅßÀîÌ Âì: Closte-
rium, Pediatrium, Scenedesmus, Starastrium. 
Ë¯ 2 Cyanophyta, Óê 3 ÅßÀîÌ Âì: Anabena, 
Osillatoria, Microcytis. ÚïŠËê 3 Pyrrophyta, Óê 
2 ÅßÀîÌ Ceratium, Peridinium. æÝÌŸÅèÈ ÑíÍ 
2 ÜèÌÈèÍ Âì: Cladocera, Copepoda. 

æÝÌŸÑìÈÑíÍÛàÇË¯ÅîÈ ãÓŠÌÔïŠÄîÈÅáÛ×È 02 
(8,38 x 103) ÄîÖèÃ /Ó3 , ÝÜÃÖíÃÓàãÓŠÌÄîÈ 1  
ãÖß ÄîÈ 3 Âì: 6,243 x  103  ÄîÖèÃ/Ó3. ÅáÖèÍ 
æÝÌŸÅèÈ ãÓŠÌÑíÍÔïŠÄîÈÅáÛ×È 3 âË³àÌ´Ì Âì: 
2.57x 103 ÄîÖèÃ/Ó3, ÅŠ×ÌÔïŠÄîÈÅáÛ×È 01 ãÖß 
02 ãÓŠÌÍ¡ÑíÍæÝÌŸÅèÈ.

ÅèÈÑºÌË‹ÜÃÌŸ:
ÏíÌÀàÌÅëÀÅà×éâÂàßÆßÌéÈÅèÈ ÑºÌË‹ÜÃÌŸ 

åÌÖßÍíÍ Macan (1959), Mellanby (1963), 
Needham (1962), Pennak (1953) æÈ‹ÏíÌÈ̈ÃÌ̧: 
ÅèÈÑºÌË‹ÜÃÌŸÑíÍ 3 ÅßÀîÌÂì Didimop, 
Ephemerella, Macrobachium, ÓêÎßÖéÓàÌ 
ãÉÀÉŠàÃÀèÌæÎÖßØ×ŠàÃ 0 -1,064 Éí×/Ó3.

ÑèÌæÓ‹ÌŸ:

åÌÄîÈÅáÛ×È 03 ÄîÈÑíÍÓê 4 ÆßÌéÈ Âì: Clado-
phora sp., Dichotomosiphon tubersum, Ho-
monia riparia, Hydrilla verticilla, ÑìÈÌŸåÌ 
04 ÆßÌéÈÌ¸ÑíÍ×Šà Dichotomosiphon tuber-
sum, Í¡ÑíÍâØèÌåÌÄîÈÅáÛ×È 01.

ÀàÌÄáãÌÀÎàâÜéÌ ÉàÓÛèÀÜßÌîÀíÓ×éËàÌ 
äÈÇÖßÍíÍ ÁÜÃ Nelson (1994) ÓêÈ¨ÃÌ¸:

    Phylum Chordata
       Subphylum Vertebrata
         Superclass Gnathostomata
            Grade Teleostomi
              Class Actinopterygii
                 Subclass Neopterygii
                   Division Teleostei 
                      Subdivision Euteleostei
                         uperorder Ostariophysi
                            Order Cypriniformes
                                Family  Cyprinidae
                                  Subfamily Cyprininae
                                     Genus Probarbus
                                           pecies jullieni
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ÑëÈÉéÀáÁÜÃÎàâÜéÌåÌÆŠ×ÃÖßÈï×àÃæÁŠ:

ÄàÀÀàÌÅáÛ×ÈÅëÀÅàÑíÍ×ŠàåÌÎê 1995 
ÎàâÜéÌ æÈ‹âÖ¸ÓÓàâÉ¿àäÝÓâÎèÌÐïÃÔïŠÄîÈÅá 
Û×È 03 ãÉŠ×èÌËê 9 ÀîÓÑà ãÖß ÅìÍÉ¡æÎ 
ÄíÌâÊéÃ×èÌËê 1 ÓêÌà Ä±ÃÚíÈæÎ, âÆªÃÖ×Ó 
21 Óº. ÎßÖéÓàÌÁÜÃÎàË¯ÓàË‹ÜÌäÝÓÀèÌ 
Ì́ÌâØèÌæÈ‹ÄàÀÀàÌâÉ́ÌÁÜÃÚïîŠÎàÉ¡Óº. ÄáÌ×Ì 
ÀàÌâÉ´ÌÁÜÃÎàåÌÓº×èÌËê 9 ÀîÓÑà Óê 8 âË²Ü, 
åÌÓºÉ¡æÎ ÄáÌ×ÌÈ¨ÃÀŠà×À¡âÑ¸ÓÁ¹ÌâÖºÜÇƒ, 
ÀàÌÝ×ÍÝ×Ó ÄáÌ×ÌÀàÌâÉ´ÌÁÜÃÎàåÌ 
×èÌËê 18 ÀîÓÑà ÑíÍ×ñà ÓêÄçàÌ×ÌÅïÃÅîÈ 
277 âËìñÜ/Óº, ÛèÃÄàÀÌ´Ì ÄçàÌ×ÌÀàÌâÉ´ÌÀñç 
ÌèÍÓºÌèÍÙòÜÇÖíÃâÖìòÜÇƒ ÄíÌâÊéÃ×èÌËê 1 ÓêÌà 
ÄçàÌ×ÌÀàÌâÉ´Ì ÓêÑÞÃ 2 âËì ñÜ/Óº; â×Öà 
ËêñÎàâÖ¸ÓâÉ´ÌãÓñÌâÖ¸ÓãÉñâ×Öà 9:00 äÓÃ 
âÎèÌÉ¿ÌæÎãÖò×ÂñÜÇƒâÑ¸ÓÁ¹ÌâÖºÜÇƒ, Æñ×Ã 
â×ÖàËêñÎàâÉ́ÌËêñÅîÈ ãÓñÌâ×Öà 13:00 -14:00 
äÓÃ ÂìÓê 413 âËìñÜ/21 Óº.

 ÎàâÜéÌËêñÖÜÇÌçòàÁ¹ÌÓà Ö×ÓÀèÌâÎèÌÚñï 
ÓêÁßÙàÈÖçàÉí×ÉñàÃÀèÌ Âì ÓêËèÃÁßÙàÈåØÇñ 
ãÖß ÌòÜÇ, ÀàÌâÉ´Ì ÀçñãÉÀÉñàÃÀèÌ ÎàËêñÓê

ÑëÈÉéÀçàÀàÌÀòÞ×ÑàÖàÅê ÁÜÃÎàâÜéÌ 
ÀñÜÌÁ¹ÌæÎ×àÃæÁñ

ÁßÙàÈÌòÜÇ ÅàÓàÈâÉ´ÌÁ¹ÌÅïÃ ÄàÀÙòàÌàçò 
âÆé ñÃâØèÌäÉÎàæÈòÔñàÃÆèÈâÄèÌ. ÀíÃÀèÌÁòàÓ 
Îà ËêñÓêÁßÙàÈåØÇñ ãÓñÌâÉèòÌÁ¹ÌÍ¡ÅïÃâÆéñÃ 
ÑíÍâØèÌãÉñÅñ×ÌÛèÃÁÜÃÓèÌâËíñàÌ´Ì ËêñÑ¿ÌÁ¹Ì 
ÄàÀÙòàÌçòà, ÀàÌâÉ´ÌÁÜÃÎàãÉñÖßâËìñÜ ãÓñÌ 
ÄßÔñïåÌâ×Öà åÀòÂÞÃÀèÌ Ûì ÑòÜÓÀèÌ, ÄîÈÍñÜÌ
ÚñïÎàâÉ´ÓÅñ×ÌÛàÇãÓñÌÔñïÍñÜÌËêñÌçòàæÛãÝÃ.

Éí×ÔñàÃÎàâÜéÌËêñÌçàÓàÅëÀÅà ãÓñÌÄèÍæÈòåÌ 
ÂìÌÁÜÃ×èÌ 22 ÀîÓÑà ÄçàÌ×Ì 2 äÉ ÔñïÄîÈÅçà 
Û×È 03, åÌÌ´Ì ÓêÎàäÉÏòï 1 äÉ âÆéñÃÙèÀ 10 
ÀéäÖÀðàÓ, Çà× (TL) 90.7 ÆèÃÉêãÓèÈ, ÎàãÓñ 1 
äÉ ÓêÌçòàÙèÀ 25 ÀéäÖÀðàÓ ãÖß Çà×Ö×Ó (TL) 
110 ÆèÃÉêãÓèÈ. ÖèÀÅßÌßÑàÇÌÜÀÁÜÃÎàäÉ
ãÓñÓêäÉÎòÜÓ Â×àÓâÖéÀÁÜÃÖçàÉí×âÖéÀÛàÇ 
ÓêÉîñÓÅê×ÔñïÉàÓØí× ãÖß ÖçàäÉ, ÎàÓê 2 Åê 
Âì Åñ×ÌÖñîÓÁÜÃâÅ´ÌÏñàÌÖçàÉí× (lateral lin) 
ÈçàÚàÀØ×È, Åñ×ÌÖçàäÉÅñ×ÌâËéÃâÎèÌÅê 
âÛìÜÃÜñÜÌÉàÓÖçàäÉ ÓêãÁÍÖàÇÈçà 7 ãÊ×; 
Åñ×ÌØí×ÉÜÌÖñîÓ (ÀòÜÃÂêØï) âÎèÌÅêÈçàÚàÀ 
Ø×È, Åñ×ÌâËéÃÂêÁ¹ÌæÎ âÎèÌÅêâÛìÜÃÜñÜÌ,  
ÎàäÉÏòïÓêÖçàäÉÁòÜÌÁòàÃÇà× ãÉñÖçàäÉÍçñâÖéÀ,

ÅßÊàÌËêñ×àÃæÁñ ÁÜÃÎàâÜéÌ
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Æê×ß×éËßÇàÀàÌÅìÍÑèÌ:

ÄçàÌ×ÌÉñîÓÅê×ÔñïØí×, Å¿ÌÎà (ãÀòÓ), ÖçàäÉ 
ãÖß ÂêØï ÓêÛàÇÀ×ñà ÄçàÌ×ÌËêñÑíÍåÌÎàäÉãÓñ. 
ÁÜÍÁÜÃÂêØïÈòàÌÌÜÀ, ÂêËòÜÃ ãÖß ÂêÀ¿Ì Óê 
ãÊÍÅêÁà×, Üßæ×Çß×ßâÑÈäÉÏòï âÎèÌ×íÃ 
ãØ×Ì ÅêÓò×Ã ÅçàÖèÍÆñÜÃâÑÈÎàãÓñ âÎèÌÝïÍÀíÓ 
åØÇñ ÓêÅêãÈÃ ×íÃãØ×ÌÁÜÃÆñÜÃâÑÈ âÎèÌÅê 
Óò×Ã.

ÀàÌÑèÈËßÌàÜßæ×Çß×ßÅìÍÑèÌ

ÄàÀÀàÌÀ×ÈâÍé ñÃÜßæ×Çß×ßÅìÍÑèÌ 
ÁÜÃÎàËêñÄèÍæÈò åÌ ×èÌËê 22 ÀîÓÑà ÑíÍ×ñà 
ÎàäÉÏòï ÓêÌçòàâÆòìÜæÛÜÜÀÓàËàÃÆñÜÃâÑÈ åÌ 
â×ÖàËêñâÜíàÓìÝêÈËòÜÃ, âÓìñÜÌçàâÜíà ÎàâÑÈãÓñ

ÎàâÜéÌãÓñÌÙèÀ 25 ÀéäÖÀðàÓ, Çà× 110 ÆÉÓ

ÎàâÜéÌÏòïÙèÀ 10 ÀéäÖÀðàÓ, Çà× 91 ÆÉÓ

ÓàÏñàÉèÈâÍéñÃ âØèÌæÁñâÉèÓËòÜÃ, æÁñÓêÌçòàÙèÀ 4 
ÀéäÖÀðàÓ Ûì âËíñàÀèÍ 16% ÁÜÃÌçòàÌèÀäÉÎà, 
ÄàÀÀàÌÅñîÓÉí×ÔñàÃãÖò×ÓàÌèÍ ÑííÍ×ñà ÓêæÁñ 
192 Ùñ×Ç/ÀðàÓ Ûì ÓêËèÃÚíÈ 768,000 Ùñ×Ç, 
æÁñâÎèÌÅêâÛìÜÃ ÓêâÅ´ÌÏñàÅïÌÀàÃ 2.0 ÓéÌÖê 
ãÓèÈ.

ÅçàÎàËêñÄèÍæÈòåÌÄîÈÅçàÛ×ÈËê 02 ÁÜÃÂìÌ 
×èÌËê 23 ÀîÓÑà Óê 8 äÉ, åÌÌ´Ì äÉÏòï 6 äÉ 
ãÖß äÉãÓñ 2 äÉ ÑíÍ×ñà ÝèÃæÁñØñÞ×ã×Í âÓìñÜ
âÜíàÓìÝêÈËòÜÃÎàäÉÏòï ÑíÍ×ñà 5 äÉ Í¡ÓêÌçòàâÆºÜ 
æÛÜÜÀÓà âÛìÜÜêÀäÉÌëñÃâËíñàÌ́Ì ËêñÑíÍ×ñàÇèÃÓê 
ÌçòàâÆºÜÔñï. 

æÁñÎàâÜéÌÙèÀ 4 ÀéäÖÀÖàÓ, âËíñàÀèÍ 16% ÁÜÃ 
ÎàÙèÀÎà

ÊíÃÌçòàâÆºÜ ÎàâÜéÌäÉÏòï
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ÎàËêñÑíÍåÌÄîÈÅçàÛ×È:

ÄàÀÀàÌÅëÀÅàÉí×ÔñàÃÎà ãÖß ÄèÈÜèÌÈèÍ 
ÉàÓÖßÍíÍÁÜÃ Berg (1940) ÑíÍÆßÌéÈÈèñÃÌ¸: 
ÑíÍÎà 5 ÜèÌÈèÍ (Order) 7 ÂÜÍÂí× (Family), 34 
ÆßÌéÈ (Species), åÌÌ´ÌÂÜÍÂí× Cyprinidea 
âÎèÌÂÜÍÂí×ËêñÑíÍÛàÇËêñÅîÈ Âì: Óê 20 ÆßÌéÈ, 
ÉéÈÉàÓÈò×ÇÂÜÍÂí×ÎàÉÜÃ (Notopteridea), 
ÎàÀíÈ (Bagridea), ÎàãÁòÌòÜÇ, ÎàÆ×Ç 
(Pangasiidea), ÎàÛíÈ (Mastacembelidea) 
Åñ×ÌÂÜÍÂí×ÎàÆßÌéÈÜìñÌ ËêñÑíÍâÎèÌÄçàÌ×Ì 
ÙòÜÇ ãÓñÌÂÜÍÂí×ÎàÚï (Cobitidea) ÎàÌàÃ 
(Siluridea) ÎàÂ¡ (Channidea).

×éÄàÌ

ÀàÌÅëÀÅàÖèÀÅßÌßÅèÌÊàÌ, ÎèÈæÄã×È 
ÖòÜÓËàÃÀàÇßÑàÍ, âÂÓê, Æê×ßÑàÍ ãÖß 
ÑëÈÉéÀçàÁÜÃÎàâÜéÌ åÌãÓñÌçòàÜïâÎèÌÀàÌÅçà
Û×ÈÅßÑàÍÖèÀÅßÌßÁÜÃãÛñÃÌçòà, ÂîÌÌß 
ÑàÍËàÃÀàÇßÑàÍ, ËàÃâÂÓêÖ×ÓËèÃÅéñÃËêñÓê
Æê×éÈÁßÙàÈÌòÜÇ ãÖß ÁßÙàÈåØÇñ âÆèñÌ: 
æÝÌçòà, ÅèÈÑºÌËòÜÃÌçòà ãÖß Îà, äÈÇÀçàÌíÈ 
âÜíàÄîÈÅçàÛ×È 03 ÄîÈ åÌÍñÜÌËêñÂàÈ×ñàâÎèÌ
ÍñÜÌ×àÃæÁñÁÜÃÎàâÜéÌ.

ÄàÀÀàÌÅëÀÅàÑíÍ×ñà ÑïÅèÌÊàÌÁÜÃãÓñ
ÌçòàÜïåÌÄîÈ 01, 02 ãÖß 03 ãÓñÌÓêÖèÀÅß 
ÌßÂòàÇÂìÀèÌ Âì ÓêÑïâÁíàÔñïÅÜÃÒàÀÐèñÃÁÜÃãÓñ  
Ìçòà, ÑºÌËÜÃÌçòà Åñ×ÌåØÇñâÎèÌÆàÇãÀÓØêÌãÝñ 
ÓêÀòÜÌØêÌåØÇñ ÎßÎíÌÔñ ïÍçÖéâ×ÌÉÜÌÀàÃ 
ÁÜÃÌçòà. âÓìñÜÅëÀÅàÂñàÂàÈâÂìñÜÌÓàÈÉßÊàÌ 
ÑíÍ×ñà ÑºÌËÜÃÌçòà ÍçÖéâ×ÌÄîÈÅçàÛ×È 01 Óê 

Â×àÓâÖéÀÍ¡ãÉÀÉñàÃÀèÌÛàÇ: ÈèñÃÌ´Ì, ÄëñÃâØèÌ 
×ññà Â×àÓæ×ÁÜÃÀßãÅÌçòàæÛÆòàâÓìñÜÎÞÍËÞÍ
ÀèÍÄîÈÅçàÛ×È 02 ãÖß 03, Â×àÓæÅÁÜÃÌçòà 
ÓêÂñàÎñÞÌãÎÃæÎÉßÛÜÈâ×ÖàÀàÌÅçàÛ×È,
ÌòêÀ¡ÇòÜÌ×ñà ÀßãÅÌçòàæÈòÑèÈâÜíàæÝÌçòà Ûì ÅàÌ 
ÜßÌéÌÆê Á¹ÌÓàÎíÌÀèÍÌçòà âÝèÈåØòÌçòàÓêÂ×àÓæÅ 
ãÉÀÉñàÃÀèÌæÎ. ãÉñÂ×àÓæÅÁÜÃÌçòàËêñÑíÍåÌ 
ÄîÈÅçàÛ×È 03 ÐèñÃÁ×à ÓêÂñàÅïÃâÊéÃ 1.75 ãÓèÈ, 
âÑàßÍçÖéâ×ÌÌ̧ âÎèÌâ×êÌ×èÃÌçòàæÛÆòà Â×àÓæ× 
ÁÜÃÌçòàâËíñàÀèÍ 0.14 ãÓèÈ/×éÌàËê.

ÉàÓÀàÌÅëÀÅàÁÜÃÌèÌËßÌà ÂíÈâÅÌê 
(1993) æÈòÀñà×æ×ò×ñà ãÛñÃÌçòàËçàÓßÆàÈÎíÀ 
ÀßÉéÓêÂ×àÓæÅÁÜÃÌçòà > 70 ÆèÃÉêãÓèÈ

âÓìñÜÎÞÍËÞÍÂ×àÓæ×ÁÜÃÀßãÅÌçòà ËèÃ 
ÅàÓÄîÈ, âÁ¿àåÄ×ñà ãÓñÌçòàÜïåÌÍçÖéâ×ÌÄîÈËêñ02 
ÄßÓêÖèÀÅßÌßäÂòÃæÎËàÃÁ×àâÖèÀÙòÜÇ âÆéñÃ 
âØèÌæÈòÄàÀÀàÌÎñÞÌËàÃÁÜÃÌçòà. ÂñàãÉÀ 
ÉñàÃÁÜÃÜîÌØßÑïÓÁÜÃÌç òà Ëê ñ× èÈãËÀæÈò 
ÔñïåÌâ×ÖàÉñàÃÀèÌ Âì: 8:00 äÓÃ ãÖß 17:00 
äÓÃ âÆéñÃâÖ̧ÓãÉñ ×èÌËê 07-18 ÀîÓÑà Ì́Ì ãÓñÌ 
âÌìñÜÃÄàÀÆñ×ÃÌòêâÎèÌÖßÈïËêñÓêÜàÀàÈâÔèÌÔñï, 
ãÉñÛèÃÄàÀ ×èÌËê 19 ÀîÓÑà âÎèÌÉ¿ÌÓà ÂñàÜîÌ 
ØßÑïÓåÌÉÜÌâÆ¿à ãÖß ÉÜÌãÖÃ ÔñïåÀòÂÞÃ 
ÀèÍÉÜÌÅ×Ç, âÑàßÜàÀàÈ âÖêòÓÝòÜÌÁëòÌ, Åçà 
ÖèÍÂñàÎèÈæÄËàÃâÂÓê (Â×àÓâÎèÌÀíÈÈñàÃ). 
Â×àÓâÎèÌÈñàÃ, Â×àÓÀßÈòàÃ, ÜÜÀÆêâÄèÌÖß 
ÖàÇåÌÌçòà, ÂàÍÜÌæÈÜÜÀæÆ Ëêñ×èÈãËÀæÈò 
ÍíñÃÍÜÀ×ñà ãÛñÃÌçòàÇèÃÔñïåÌÁ´ÌÎíÀÀßÉé.



The Lao Journal of Agriculture and Forestry, No.2

October-December 199928

âÓìñÜÅëÀÅàæÝÌçòàåÌãÃñÂîÌÌßÑàÍ ÑíÍ×ñà 
æÝËê ñÑíÍâÎèÌæÝÌç òàÑìÈ âÆé ñÃÓêÛàÇÉßÀîÌ, 
ãÉñåÌãÃñÎßÖéÓàÌÑíÍ×ñà æÝÌçòàÑìÈ ÔñïÍçÖéâ×ÌÄîÈ 
ÅçàÛ×È 03 ÓêÄçàÌ×ÌÌòÜÇÀ×ñà ÄîÈÅçàÛ×È 
ÜìñÌƒ Âì: 5,769 x 10 Ó3 , âÑàß×ñà ÄîÈÅçàÛ×È 
03 ÓêÖèÀÅßÌßâÎèÌâ×êÌ×èÃ, ÑíÍ×ñàÓêÖïÀÎà ãÖß 
ÎàåØÇñÆßÌéÈÜìñÌÜàåÅÔñïÍçÖéâ×ÌÌ´Ì ãÖß Âñà 
ÎßÖéÓàÌæÝÌçòàÓêÙòÜÇ À¡âÑàßÄçàÌ×ÌÌëñÃãÓñÌ 
ÊìÀÌçàåÆòâÎèÌÜàØàÌÁÜÃÎàËêñÜàåÅåÌÍçÖé 
â×ÌÈèñÃÀñà×.

ÎßÀíÈÀàÌÀòÞ×ÑàÖàÅê, ÀàÌâÉ´Ó ãÖß 
ÀàÌâÂìñÜÌÇòàÇÁÜÃÎàâÜéÌåÌãÓñÌçòàÜï ÔñïÄîÈÅçà 
Û×È 03 Åñ×ÌÛàÇâÖ¸ÓÁ¹ÌÓà ÑàÇÛèÃâ×Öà 
9:00 äÓÃ âÎèÌÉ¿ÌæÎ, âÓìñÜÜêÃåÅñÖßÍíÍÀàÌÂ¿Ì 
Â×òàÁÜÃ Nikolsky (1963) âÆéñÃæÈòÀñà××ñà 
ÄîÈÎßÅíÃåÌÀàÌâÂìñÜÌÇòàÇÁÜÃÎàâÎèÌÂîÌ 
ÅíÓÍèÈÔñàÃÌëñÃ âÆéñÃÚàÇâÊéÃÀàÌÎèÍäÉÂ´ÃÅçà 
ÂèÌÁÜÃÎà âÑìñÜØàÅßÑàÍã×ÈÖòÜÓ ÜèÌâÚàß 
ÅíÓÀèÍÂ×àÓÉòÜÃÀàÌ ÁÜÃÆê×éÈåÌâ×ÖàÌ´Ì 
âÑìñÜåØòÔñïÖÜÈ, Ö×ÓËèÃÖïÀÛàÌËêñâÀêÈÓàåÚñ, 
äÈÇÅßâÑàß ÀàÌâÂìñÜÌÇòàÇâÑìñÜ×àÃæÁñ.

âÓì ñÜÜêÃåÅñÀàÌÅëÀÅà åÌãÃñÎèÈæÄËàÃ 
ÀàÇßÑàÍãÖò× âØèÌ×ñà ÎßÖéÓàÌãÅÃ, ÂºÌ 
ÁÜÃãÅÃ ãÖß ÉçàãÙñÃÁÜÃãÅÃÉàâ×èÌ 
À¡ÓêÍíÈÍàÈÅçàÂèÌ åÌÀàÌÆñ×ÇâÖèñÃÜßæ×Çß×ß 
ÅìÍÑèÌ (gonad) åØòÄßâÖêÌæ×Á¹Ì ãÖß Îà 
ÄßÓêÀàÌâÂìñÜÌÇòàÇâÎèÌÄçàÌ×ÌÛàÇ âÓìñÜ 
ËêñÉ´ÃÁÜÃÉàâ×èÌ ÔñïåÌÓîÓ 45-50 ÜíÃÅà ËÞÍ 
ÀèÍÉçàãÙñÃ ÁÜÃÎà (ÅßâÙñ 1977).

ÚñïÎàâÜéÌËêñÁ¹ÌÓàÀòÞ×ÑàÖàÅê ÔñïÄîÈÅçàÛ×È 
03 âÖ̧ÓãÉñ×èÌËê 17 ÀîÓÑà Øà ×èÌËê 1 ÓêÌà Ì́Ì 
ÂàÈ×ñàÄßÓêÛàÇÀñîÓ. âÆéñÃâØèÌæÈòÄàÀÄçàÌ×Ì 
ÀàÌâÉ´Ì. ãÉñÖßÀñîÓÜàÈÖÜÇÌçòàÁ¹ÌæÎ×àÃ 
æÁñåÌâ×Öà ãÖß Óº ËêñãÉÀÉñàÃÀèÌ ãÉñâÎèÌ 
â×ÖàÀàÃÂìÌ, âÑàßÚñïÎàâÜéÌ ËêñÄèÍæÈòÔñïåÌÄîÈ 
ÅçàÛ×ÈËê 02 ãÓñÌÄèÍæÈòåÌÉÜÌÀàÃÂìÌ 
(22:00 äÓÃ  ÁÜÃ×èÌËê 23 ÀîÓÑà) âÆéñÃÀíÃÀèÍ 
ÀàÌÖàÇÃàÌÁÜÃ Robert (1992) ãÖß ÂçàåØò 
ÀàÌÁÜÃÆà×ÎßÓíÃ ÍòàÌÅêÍîÌâÝìÜÃ, âÓìÜÃÅê 
äÂÈÉßÍÜÃ (1999) ÀñÞ×ÀèÍÑëÈÉéÀçàÀàÌâÂìñÜÌ 
ÇòàÇÁÜÃÎàâÜéÌ åÌÌçòàÁÜÃ.

ÀàÌÅëÀÅàÜèÈÉàÅñ×ÌâÑÈ ÁÜÃÎàâÜéÌ 
äÈÇåÆò Chi-Square Test ãÓñÌÍ¡ÅçàâÖèÈ âÌìñÜÃ 
ÄàÀÄçàÌ×ÌäÉÎàËêñÄèÍæÈò ÓêËèÃÚíÈ 10 äÉ 
âËíñàÌ´Ì. ÎàËêñÑíÍåÌãÓñÌçòàÜï ãÓñÌÓêâÊéÃ 10 
ÂÜÍÂí× ãÖß 34 ÆßÌéÈ, ÂÜÍÂí×ÎàËêñÑíÍÛàÇ 
ÆßÌéÈãÓñÌÎàåÌÀñîÓÎàÎàÀ, ÎàÁà×âÆéñÃÅß 
ãÈÃåØòâØèÌ×ñà ãÓñÌàçòÜï âÎèÌãÓñÌçòàÌëñÃËêñÔñïÅïÃ 
À×ñàÌàçòËßâÖ ÛàÇÀ×ñà 1,300 ãÓèÈ ãÉñÀ¡ÇèÃ 
âÎèÌãÛñÃËêñâÚàßÅíÓ âÑìñÜÀàÌÈçàÖíÃÆê×éÈÁÜÃ 
ÎàÛàÇÆßÌéÈ.
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ÀàÌËíÈÖÜÃÆÜÀØàãÌ×ÑèÌÑìÈÜàØàÌÅèÈËêñâÚàßÅíÓ
Ôñï ÅÎÎ Öà×

ÑÜÌÎßâÅêÈ âÑèÃÅßØ×èÌ1

ÍíÈÂèÈØÇ§

ÀàÌÌçàâÜíàÑìÈÜàØàÌÅèÈ ËèÃÚíÈ 25 ÆßÌéÈ 110 ÅàÇÑèÌ (ØÇòà 9 ÆßÌéÈ, 35 ÅàÇÑèÌ ãÖß 
Êíñ× 16 ÆßÌéÈ, 75 ÅàÇÑèÌ), âÆéñÃÅñ×ÌåØÇñ ãÓñÌÓêÉ¿ÌÀçàâÌêÈÔñïãÊÍÜàÒðéÀÀà ãÖß ÜàâÓÖéÀàåÉò 
ËêñÓêÂ×àÓËíÌËàÌÉ¡ÅßÑàÍÜàÀàÈËêñãØòÃãÖòÃ åÌâÁÈÈèñÃÀñà×æÈòÈê ÌçàâÁ¿àÓàËíÈÅÜÍ åÌ ÅÎÎ 
Öà× Ì´ÌÀ¡âÑìñÜÆÜÀØàÑèÌØÇòàËêñâÚàßÅíÓÀèÍÅßÑàÍã×ÈÖòÜÓÁÜÃÎßâËÈâÝíà, ÜèÌÄßÅàÓàÈ
Æñ×ÇãÀòæÁÀàÌÁàÈãÂÌÜàØàÌÅèÈ åÌÖßÈïãÖòÃ.

ÀàÌËíÈÅÜÍ ãÓñÌæÈòâÖ¸ÓÓàãÉñ ÀàÃÎê 1995 ÄíÌâÊéÃ ÀàÃÎê 1998 ÄëñÃÅçàâÖèÈÖíÃ, ×éËêÀàÌ 
ËíÈÖÜÃ ãÓñÌæÈòÀçàÌíÈâÜíà×éËêÀàÌ×àÃãÎÃËíÈÖÜÃãÍÍÍèÃâÜêÌÂíÍÆîÈ RCBD. ÄàÀÀàÌâÀèÍÀçà 
ãÖß ×éæÄÁçòÓïÌÁÜÃÀàÌËíÈÖÜÃãÉñÖßÄîÈâØèÌ×ñà ÓêÑèÌÑìÈÜàØàÌÅèÈÛàÇÆßÌéÈ ËêñÄßâÖêÌâÉêÍäÉ, 
ËíÌËàÌ ãÖß ÎèÍÉí×âÁ¿àÀèÍÅßÑàÍã×ÈÖòÜÓåÌãÉñÖßâÁÈæÈòÈê âÆèñÌ: ØÇòàÍÕéÆèÌÉà (Brachiaria 
brizantha CIAT 6387, 6780, 16318, 16827, 16835 and 26110), ÆéÀÌàÌ (Brachiaria decumbens 
cv. Basilisk), ØÇòà ÀéÌê (Panicum maximum CIAT 6299) ãÖß Êíñ×ÅßæÉäÖ 184 (Stylosanthes 
quianensis CIAT 184).

ÑìÈÜàØàÌÅèÈÄçàÌ×ÌÈèñÃÀñà×Ìòê ãÓñÌÅàÓàÈÌçàæÎÅíñÃâÅêÓåÆòÆà×ÀßÅéÀÜÌÎïÀ âÑìñÜâÎèÌÜà 
ØàÌåØòãÀñÅèÈÖòÞÃÁÜÃâÁíàâÄ¿à ÉçñæÎ.

1 ÅïÌÂ¿ÌÂ×òàÀàÌÖòÞÃÅèÈ, ÅÂÀÎ
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Forage Evaluation in the Lao PDR
P. Phengsavanh 1 

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. 

1Livestock Research Center; NAFRI
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ÍíÈÌçà

ÀàÌÖòÞÃÅèÈÔñï ÅÎÎ Öà× âÎèÌÀàÌÖòÞÃ 
ãÍÍËçàÓßÆàÈ, âÆéñÃÇèÃÜàåÅÜàØàÌËêñÓêÔñï 
ÉàÓËçàÓßÆàÈ âÎèÌÉ¿ÌÉç âÆèñÌ: ØÇòà, Êíñ×, 
ÑìÈÉßÀîÌÊíñ×, åÍæÓòÉñàÃƒ ÔñïÉàÓÎñàæÓò ãÖß 
ËíñÃØÇòàËçàÓßÆàÈ ÀàÌÖòÞÃåÌÖèÀÅßÌß ÈèñÃ 
À×ñàÌ¸ Åñ×ÌåØÇñÓèÀÑíÍÀèÍÍèÌØàÀàÌÁàÈ 
ãÂÌÜàØàÌ, âÑàßØÇòàËçàÓßÆàÈ ÄßÓêÛàÇ 
ãÉñåÌÖßÈïÐíÌâËíñàÌ´Ì, Åñ×ÌåÌÖßÈïãÖòÃØÇòà 
âÛíñàÌ´ÌÄßÉàÇ ÜèÌâÎèÌÅàâØÈåØòâÀêÈÓêÍèÌ
ØàâÖìòÜÃ ÜàØàÌÅèÈ ÅçàÖèÍÆà×ÀßÅéÀÜÌ 
åÌËíñ×ÎßâËÈ (Bouahom 1994).

ÀàÌãÀòæÁÍèÌØàÈèñÃÀñà× åÌæÖÇßÏñàÌ 
Óà æÈòÓêÆà×ÀßÅéÀÜÌÄçàÌ×ÌÌëñÃ âÎèÌÉ¿ÌãÓñÌ 
ÆíÌâÏíñàÖà×ÅïÃ ËêñÜàåÅÔñïÉàÓâÁÈÑïÈÜÇÁÜÃ 
ãÁ×ÃÖ×ÃÑßÍàÃ ãÖß ÆÞÃÁ×àÃæÈòÌçà 
âÜíàØÇòàÆòàÃ Ûì ØÇòàâÌâÎèÇÓàÎïÀ âÑìñÜ âÎèÌÜà 
ØàÌâÅêÓãÀñÅèÈÁÜÃâÁíàâÄ¿à. âÊéÃ ÔñàÃåÈÀ¡ÉàÓ, 
âÍéñÃÖ×ÓãÖò×âØèÌ×ñà ÓêÆà×ÀßÅéÀÜÌÑÞÃ 
âÖèÀÌòÜÇâËíñàÌ´Ì ËêñÎïÀÑìÈÜàØàÌÅèÈ, ãÉñÅß 
ÑàÍÈèñÃÀñà×Ìò êÍ¡ÚàÇ×ñà Í¡ÓêÂ×àÓÉòÜÃÀàÌ 
Ûì Í¡ÄçàâÎèÌ, ÑÞÃãÉñÇòÜÌÂ×àÓÖëòÃâÂêÇËêñÇèÃ 
ÑçÜàåÅ ØÇòàËçàÓßÆàÈ Ûì åÍæÓòÉñàÃƒÉàÓ 
ãÂÓØò×ÇÝñÜÃ ãÖß ãÓñÌçòàÓàâÎèÌÜàØàÌÑç
ÝÜÈÖßÈïÐíÌ.

ÓàÝÜÈÎßÄîÍèÌ ÅßÑàÍËçàÓßÆàÈ 
À¡ÓêÀàÌÎñÞÌãÎÃ, âÌºÜËêñÅçàÖèÍÀàÌÖòÞÃÃí×, 
Â×àÇãÍÍÎßÎñÜÇÉàÓËçàÓßÆàÈÓêÄçàÀèÈ, 
ÀàÌÁàÈãÂÌÜàØàÌÇéñÃâÑ¸ÓËß×êÁ¹ÌÜèÌâÝèÈ
åØòÆà×ÀßÅéÀÜÌ ÛàÇÂíÌ ØèÌÓàÅíÌåÄ åÌ

ÀàÌÎïÀÑìÈÜàØàÌÅèÈ, äÈÇÅßâÑàß ÔñïãÁ×Ã 
Û×àÃÑßÍàÃ ãÖß ÆÞÃÁ×àÃ.

âÑìñÜÉÜÍÅßÙÜÃÉàÓÂ×àÓÉòÜÃÀàÌ 
ÈèñÃÀñà×, ÅïÌÂ¿ÌÂ×òàÀàÌÖòÞÃÅèÈ âÆéñÃåÌâÓìñÜ 
ÀñÜÌ ãÓñÌÀÜÃÅíñÃâÅêÓÀàÌÖòÞÃÅèÈ, ÀíÓÖòÞÃÅèÈ 
ãÖß ÀàÌÎßÓíÃ æÈòÝñ×ÓÓìÀèÍäÂÃÀàÌÅíñÃ
âÅêÓÀàÌÎïÀÑìÈÜàØàÌÅèÈ ÅçàÖèÍÂÜÍÂí× 
Æà×ÀßÅéÀÜÌ æÈòÌçàâÜíàÑìÈÜàØàÌÅèÈÛàÇ 
ÆßÌéÈ âÁ¿àÓàËíÈÅÜÍåÌ 5 ÄîÈ ËêñÓêÖßÍíÍÌé 
â×È Ûì ÅßÑàÍã×ÈÖòÜÓËêñãÉÀÉñàÃÀèÌåÌ 4 
ãÁ×Ã âÑìñÜÆÜÀÑèÌØÇòàËêñãËÈâÚàßÀèÍÅß
ÑàÍÉí×ÄéÃåÌãÉñÖßâÁÈ, ÄîÈËíÈÖÜÃÈèñÃÀñà× 
ãÓñÌÓêÈèñÃÌòê:

• ÅïÌÂ¿ÌÂ×òàÀàÌÖòÞÃÅèÈ
 (ÀçàãÑÃÌßÂÜÌ×ÞÃÄèÌ).

•  Øò×ÇäÂÈ (Û×ÃÑßÍàÃ) 
•  Øò×ÇÑàÇ (Û×ÃÑßÍàÃ)

•  ÛèÀ 32 (ÜîÈíÓæÆ)

• Á¸ÌàÀ (ÄçàÎàÅèÀ)

ÅßÑàÍÈéÌÒòàÜàÀàÈ

ÈéÌåÌãÉñÖßÄîÈËíÈÖÜÃ ãÓñÌÓêÂ×àÓãÉÀ 
ÉñàÃÀèÌ, ÄàÀÈéÌËêñÓêÂ×àÓÜîÈíÓÅíÓÍïÌÎàÌ 
ÀàÃÄíÌâÊéÃÈéÌËêñÓêËàÈÍçàÖîÃÖòÞÃÁòÜÌÁòàÃÉàçñ, 
ÖßÈèÍ pH ÁÜÃÈéÌ ÀñçãÉÀÉñàÃÀèÌæÎÄàÀÈéÌ 
ËêñâÎèÌÀíÈÙèÀÙñ×Ã ÎßÖéÓàÌÌçòàÐíÌÎßÄçàÎê åÌ 
5 ÄîÈ ãÓñÌÔñïåÌÖßØ×ñàÃ ÎßÖéÓàÌÌçòàÐíÌÅïÃÅîÈ 
åÌâÈìÜÌ 6-8. 
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ÖßÈïãÖòÃ åÌãÉñÖßÄîÈãÀñÇà×ÎßÓàÌ 5-6 
âÈìÜÌ, âÆéñÃåÌÆñ×ÃÌ¸ ÓêÎßÖéÓàÌÌçòàÐíÌÑÞÃ   
1-4% ÁÜÃÎßÖéÓàÌÌçòàÐíÌ ÎßÄçàÎê ÅßÑàÍ

ÑïÓÅèÌÊàÌ ÓêÂ×àÓãÉÀÉñàÃÀèÌãÉñËíñÃÑÞÃ 
ØàÑïÈÜÇ âÆéñÃÓêÖßÈèÍÂ×àÓÅïÃ ÄàÀÙòàÌçòà 
ËßâÖ 85-900 Ó.

×éËêÀàÌ ãÖß ÜîÎßÀÜÌËêñåÆò

ÀàÌËíÈÖÜÃãÉñÖßÄîÈ ãÓñÌæÈòÀçàÌíÈâÜíà 
ÝïÍãÍÍÀàÌ×àÃãÎÃäÈÇÍèÃâÜêÌãÍÍÂíÍÊò×Ì 
RCB, Óê 4 Æçòà, âÆéñÃãÉñÖßÆçòà Óê âÃìñÜÌæÁÈÞ× 
ÀèÌ Ûì åÀòÂÞÃÀèÌËêñÅîÈ, ÚàÇ×ñà ÓêÖßÈèÍÂ×àÓ
ÂòÜÇÆèÌÁÜÃÙòàÈéÌâËíñàÀèÌ, ÈéÌÆßÌéÈÈÞ×ÀèÌ 

Ö×ÓâÊéÃ pH ÁÜÃÈéÌÈò×Ç; ÁßÙàÈÁÜÃ 
ãÉñÖß ÆçòàãÓñÌÁ¹ÌÀèÍÄçàÌ×Ì ãÎÃ Ûì ÄçàÌ×Ì
ÆßÌéÈÑèÌØÇòàËêñÄßÎïÀ åÌÆàçò Ì´Ìƒ, âÑàß×ñà 
ãÉñÖßãÎÃØñàÃÀèÌ 1 ãÓèÈ ãÖß ãÉñÖßãÊ× 
ØñàÃÀèÌ 2 ãÓèÈ. (Horne 1995).

ÄîÈËíÈÖÜÃ
ÖßÈèÍÅïÃ

(ãÓèÈ)

ÎßÖéÓàÌ 

ÌŸÐíÌ (ÓÓ)

æÖÇßÖßÈïÐíÌ

(âÈìÜÌ)

ÄáÌ×ÌâÈìÜÌË̄Óê 

ÐíÌÉíÀ>50 ÓÓ
ÖèÀÅßÌßÁÜÃÈéÌ

ÌŸÆŠ×Ã 150 1,500 - 2,000 5-10 6
pH= 4.5
ÈéÌÆàÇ, ÖßÍàÇÌŸ æÈ‹Èê,
ÜîÈíÓÅíÓÍïÌÉœ

Ø‹×ÇäÂÈ 400 1,600 - 1,800 5-10 6

pH=5
ÈéÌÙÞ×, ÖßÍàÇÌŸæÈ‹ 
Èê ÎàÃÀàÃ Â×àÓÜîÈíÓ 
ÅíÓÍïÌÉœ

Ø‹×ÇÑàÇ 428 1,600 - 1,800 5-10 6
pH=5.9
ÈéÌÙÞ×ÎíÌÆàÇÖßÍàÇÌŸ 
æÈ‹ÈêÂ×àÓÜîÈíÓÅíÌÍïÌÉœ

ÛèÀ 32 900 1,000 - 1,600 4-10 7 

pH=6.5
ÈéÌÙÞ×, ÖßÍàÇÌŸæÈ‹Èê 
ÎàÃÀàÃ Â×àÓÜîÈíÓ 
ÅíÓÍïÌÈê

Á¸ÌàÀ 85 1,300 - 1,500 5-10 6

pH=6.0
ÈéÌÆàÇãÀÓÉíÓ ÖßÍàÇ 
ÌŸæÈ‹Èê Â×àÓÜîÈíÓ 
ÅíÓÍïÌÉœ

ÉàÉßÖàÃ 1: ÅßÑàÍÈéÌÒòàÜàÀàÈ ÁÜÃãÉñÖßÄîÈËíÈÖÜÃ
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ÀàÌÀÞÓÈéÌ

ÀàÌÀÞÓÈéÌ ãÓñÌæÈòÀÞÓÂìÀèÌÀèÍÀàÌÎïÀ 
ÑìÈÜìñÌƒ, âÆéñÃæÈòæÊÈéÌæ×òåÌËòàÇÖßÈïãÖòÃ 
âÑìñÜâÎèÌÀàÌÎàÍ×èÈÆßÑìÈ, ÛèÃÄàÀÌ́ÌæÈòæÊ
Ñ×ÌÜêÀÌëñÃÂ´Ã ãÖß ÂàÈÜêÀÌëñÃÂ´ÃÄëñÃÖíÃÓìÎïÀ.

ÜèÈÉàÀàÌØ×ñàÌãÀñÌ

ÜèÈÉàÀàÌØ×ñàÌ ÁÜÃãÉñÖßÆßÌéÈ ÑèÌØÇòà 
ãÓñÌãÉÀÉñàÃÀèÌæÎ äÈÇÁ¹ÌÀèÍÁßÙàÈÁÜÃ 
ÓèÌ, âÆéñÃæÈòÊìÀÄèÈæ×ò âÎèÌÎßâÑÈ ÈèñÃÌ¸: åØÇñ, 
ÀàÃ, ÌòÜÇ ãÖß ÌòÜÇËêñÅîÈ. ãÉñÖßÎßâÑÈÓêÜèÈ 
ÉàÀàÌØ×ñàÌÉñàÃÀèÌ Âì:

• åØÇñ  3 ÀðàÓ/3 ãÓèÈ
• ÀàÃ  2 ÀðàÓ/3 ãÓèÈ
• ÌòÜÇ  1 ÀðàÓ/3 ãÓèÈ
• ÌòÜÇËêñÅîÈ 0.5 ÀðàÓ/3 ãÓèÈ
 (Horne 1995)

ÀàÌØ×ñàÌâÓèÈÑèÌ

ÀàÌØ×ñàÌâÓèÈÑèÌ ãÓñÌØ×ñàÌÔñàÃÅßÚàçñ 
ÅßâÚê ÖíÃåÌÙàÌ åÌÂ×àÓâÖéÀÍ¡âÀêÌ 1 ÆÉÓ, 
ÛèÃÄàÀÌ´Ì åÆòÒíÈæÓò Ûì ×èÈÊîÜìñÌƒ À×àÈÈéÌ 
ÎíÀÍàÃƒ.

ÀàÌâÀèÍÀçàÁçòÓïÌ

æÈòËçàÀàÌâÀèÍÀçàÁçòÓïÌ âÈìÜÌÖß 1 ẤÃ âÑìñÜ 
ÉéÈÉàÓÀàÌÄßâÖêÌâÉêÍäÉ, Â×àÓËíÌËàÌÉ¡ 
ÅßÑàÍã×ÈÖòÜÓ ãÖß ÑßÇàÈ. ãÉñÖßâËìñÜ 
æÈòâÀèÍÀçàÁçòÓïÌ ÈèñÃÖñîÓÌ¸:

• ÄçàÌ×ÌÉ¿Ì (0-99)
• Â×àÓÅïÃÅßâÖñèÇ (ÆÉÓ)
• ÏíÌÏßÖéÈ (0-10)
• âÎêâÆèÌÁÜÃåÍ (20.40.60,...)
• ÀàÌÜÜÀÈÜÀ (0-3)
• ÀàÌÉéÈãÀñÌ (0-3)
• ÑßÇàÈ (0-4)
• ãÓÃæÓò (0-4)

ÀàÌ×èÈãËÀ Ûì ÀàÌâÀèÍÀçàÁçòÓïÌ ãÓñÌÏòï 
ÈÞ×âÎèÌÏòïÍèÌËëÀ Ì¸À¡âÑìñÜÂ×àÓÉ¡âÌìñÜÃ ãÖß 
ÖßÜÞÈÁÜÃÁçòÓïÌ (Horne 1995).

ÏíÌÁÜÃÀàÌËíÈÖÜÃ

ÄàçÌ×ÌÆßÌéÈØÇòà ËêñÌçàÓàËíÈÅÜÍåÌãÉñ 
ÖßÄîÈãÓñÌãÉÀÉñàÃÀèÌ, âÆéñÃÁ¹ÌÀèÍÂ×àÓ 
ÄçàâÎèÌÁÜÃÑìÈÜàØàÌÅèÈ åÌãÉñÖß ÄîÈ ãÖß 
ÄçàÌ×ÌâÓèÈÑèÌËêñÓêÔñïåÌâ×ÖàËíÈÖÜÃ, ÏíÌÁÜÃ
ÀàÌËíÈÖÜÃæÈòÅßãÈÃåØòâØèÌ×ñàÓêØÇòà ãÖß 
Êíñ×ÑìÈÜàØàÌÅèÈ ÛàÇÆßÌéÈ ËêñÅàÓàÈÄßâÖêÌ 
âÉêÍäÉ ãÖß ÎèÍÉí×âÁ¿àÀèÍÅßÑàÍã×ÈÖòÜÓ
åÌãÉñÖßÄîÈæÈòÈê, ÖàÇÖßÜÞÈåÌãÉñÖßÄîÈ 
ÓêÈèñÃÉ¡æÎÌ¸:

åÌÄçàÌ×Ì 110 ÅàÇÑèÌ ËêñÌçàÓàËíÈÖÜÃ 
Ì´Ì âØèÌæÈò×ñà ÓêÑÞÃÑìÈÜàØàÌÅèÈÍàÃÅàÇ 
ÑèÌâËíñàÌ´Ì ËêñÅàÓàÈÎèÍÉí×æÈòÈê, âÆéñÃÅàÇ 
ÑèÌâÛíñàÌ¸ ãÓñÌÄßâÖêÌâÉêÍäÉæÈòÈê åÌâÀìÜÍ 
ËîÀÄîÈËíÈÖÜÃ, ÇíÀâ×´ÌØÇòàÕïÆê ËêñâÀêÈæÈòÈê 
ãÉñåÌÄîÈËíÈÖÜÃ ÛèÀ 32 âÆé ñÃâÎèÌâÁÈËêñ 
ÓêÈéÌÈê.
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ØÇòà ÍÕéÆèÌÉà 26110
(Brachiaria brizantha CIAT 26110)

ØÇòà ÍÕéÆèÌÉà 6780
(Brachiaria brizantha CIAT 6780)

ØÇòà ÍÕéÆèÌÉà 16318
(Brachiaria brizantha CIAT 16318)

ØÇòà ÀéÌê ÅêÓò×Ã 26110
(Panicum maximum TD 58)

Êíñ× ÅßæÉäÖ 184
(Stylosanthes guianensis CIAT 184)

ØÇòà ÆéÀÌàÌ
(Brachiaria decumbens cv. Basilisk)
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ÆßÌéÈ Ø‹×ÇÑàÇ Ø‹×ÇäÂÈ ÌŸÆŠ×Ã ÛèÀ 32 Á¸ÌàÀ

ØÇ‹à ãÀÓÍà Í¡æÈ‹ÎïÀ Í¡æÈ‹ÎïÀ  Í¡æÈ‹ÎïÀ Í¡æÈ‹ÎïÀ

ØÇ‹à ÍðêÆèÌÉà     

ØÇ‹à ÆéÀÌàÌ     

ØÇ‹à ÕïÓêÈêäÀÖà   

ØÇ‹à ÕïÆê 

ØÇ‹à ÀêÌê     

Ê³× ÅßæÉäÖ 184     

ÉàÉßÖàÃ 2: ÆßÌéÈØÇòàËêñÎèÍÉí×æÈòÈê åÌãÉñÖßÄîÈ

ÄàÀÀàÌÅèÃÖ×ÓÁçòÓïÌÀñÞ×ÀèÍÀàÌÄßâÖêÌ 
âÉêÍäÉÁÜÃÑìÈÜàØàÌÅèÈ ËêñÂèÈâÖìÜÀæÈòÌ´Ì 
âØèÌæÈò×ñà ÓêÀàÌÎïÀÅòàÃÁòÜÌÁòàÃÉàçñ (ÇíÀâ×́Ì 
ÅßæÉäÖ 184), ãÉñËíÌËàÌ É¡Â×àÓãØòÃ 
ãÖòÃ, ÁÞ×ÃàÓÈêåÌÖßÈïãÖòÃ (ÇíÀâ×́ÌØÇòàÕïÆê) 

ãÖß åØòÏíÌÏßÖéÈÅïÃ (ÇíÀâ×´Ì ÕïÓêÈêäÀÖà), 
ØÇòàÕïÆê, ÀéÌê ãÖß Êíñ×ÅßæÉäÖ 184 ãÓñÌ 
ÏßÖéÈâÓèÈÑèÌæÈòÈê, ÌÜÀÄàÀÌ´Ì ËîÀƒ 
ÅàÇÑèÌÇèÃËíÌËàÌÉ¡ÑßÇàÈ ãÖß ãÓÃæÓòÈê 
ÜêÀÈò×Ç.

ÆßÌéÈ ÀàÌÎïÀÅ‹àÃ
(0-4)

ÏíÌÏßÖéÈ
(0-4)

Â×àÓ
ËíÌËàÌ
(1-4)

ÀàÌÝèÀÅà
åÍÁÞ× åÌ 
ÖßÈïãÖ‹Ã

(1-4)

ÀàÌ
ÏßÖéÈ 
ãÀŠÌ
(1-4)

ÑßÇàÈ 
ãÖß 

ãÓÃæÓ‹
(0-4)

ØÇ‹à ãÀÓÍà 3 3 3 3 3 0

ØÇ‹à ÍêðÆèÌÉà 3 4 4 4 2 0

ØÇ‹à ÆéÀÌàÌ 2 3 4 4 1 0

ØÇ‹à ÕïÓêÈêäÀÖà 1 2 4 3 1 0

ØÇ‹à ÕïÆê 3 3 3 2 4 0

ØÇ‹à ÀêÌê 2 3 3 3 3 0

Ê³× ÅßæÉäÖ 184 4 4 4 4 3 0

ÉàÉßÖàÃ 3: ÅèÃÖ×ÓÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÑìÈÜàØàÌÅèÈ ËêñÂèÈâÖìÜÀæÈò

36
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Éí×æÈòÈê åÌãÉñÖßÄîÈËíÈÖÜÃ, Ì¸À¡ÇòÜÌ×ñà 
Êíñ×ÜàØàÌÅèÈÛàÇÆßÌéÈ Í¡ËíÌËàÌÀèÍÅß 
ÑàÍãØòÃãÖòÃ ËêñÁòÜÌÁòàÃÇà×åÌÖßÈïãÖòÃ. 
Êíñ×ÛàÇÆßÌéÈâÉêÍäÉæÈòÈê ÑÞÃãÉñåÌÖßÈïÐíÌ 
ÎêËàçÜéÈ ãÖß À¡ÄßÉàÇåÌÖßÈïãÖòÃ: ÅßÌ´Ì 
Êíñ×ÜàØàÌÅèÈ ËêñâÀêÈæÈòÈêÀ×ñàÚñï ÄëñÃÓêãÉñÉßÀîÌ 
ÅßæÉäÖâËíñàÌ́Ì, äÈÇÅßâÑàß ãÓñÌÅßæÉäÖ 
184 ËêñËíÌËàÌ ãÖß ÁßØÇàÇÉí×æÈòÈêåÌ 
ËîÀƒÄîÈ. Êíñ×ÜêÀÆßÌéÈÌëñÃ ËêñâÀêÈæÈòÈêÅíÓÂ×Ì 
åÌËîÀÄîÈÌ́Ì ãÓñÌÊíñ××éÌÀàâÆèÇ Chamaecrista 
rotundifolia cv. Wynn), ãÉñâÎèÌÑìÈÖ¿ÓÖîÀ.

 ÌÜÀÄàÀÑìÈÜàØàÌÅèÈ âÆéñÃâÀêÈæÈòÈêåÌ 
ËîÀÍñÜÌËêñÀ×ñàÓàÁòàÃâËêÃÌ´ÌÇèÃÓêØÇòà ãÖß 
Êíñ×ÜàØàÌÅèÈ ËêñâÀêÈæÈòÈêåÌÄîÈ åÈÄîÈÌëñÃãÉñ 
ÄîÈ ÜìñÌÍ¡æÈòÈê Ûì æÈòÈêÖßÈèÍÀàÃ âÆèñÌ: ØÇòàÕïÓê 
ÈêäÀÖà (Brachiaria humidicola CIAT 
16886, 6133, cv.Tully), ØÇòàÆàÓÍê (Urocloa 
mosambicensis cv Nixon), Êíñ×ÆçÕÌê (Zornia 
latifolia CIAT 728). Êíñ×âÆèÌäÉð (Centrosema 
acutifolium CIAT 5277). 

ÅßÛîÍ 

ÏñàÌÀàÌËíÈÖÜÃ âØèÌ×ñà ÓêØÇòà ãÖß Êíñ× 
ÜàØàÌÅèÈÄàçÌ×ÌÌëñÃ ËêñÅàÓàÈÎèÍÉí× ãÖß 
ÁßØÇàÇÉí×æÈòÈê åÌÛàÇâÃìñÜÌæÁÁÜÃËòÜÃ 
ÊéñÌ äÈÇÅßâÑàß ãÓñÌØÇòàÍÕéÆèÌÉà ÅàÇÑèÌ 
ÉñàÃƒ (Brachiaria brizantha CIAT 6387, 
6780, 16318, 16827, 16835 and 26110), 
ÆéÀÌàÌ (Brachiaria decumbens cv. Basilisk), 
ØÇòàÀêÌê (Panicum maximum CIAT 6299 ãÖß 
Êíñ×ÅßæÉäÖ 184 (Stylosanthes guianensis 
CIAT 184).

ÀàÌÀßÀÞÓÈéÌ

ÏñàÌÀàÌÉéÈÉàÓ ãÖß âÀèÍÀçàÁçòÓïÌÀñÞ×ÀèÍ
ÀàÌËíÈÖÜÃÀàÌÎïÀÑìÈÜàØàÌÅèÈåÌ 5 ÄîÈÌ́Ì 
ÅßãÈÃåØòâØèÌ×ñà ÓêØÇòàÄçàÌ×ÌÛàÇÆßÌéÈËêñ 
ÓêÂ×àÓËíÌËàÌ, ÎèÍÉí×ÀèÍÅßÑàÍã×ÈÖòÜÓ 
ÁÜÃãÉñÖßâÁÈæÈòÈê ãÖß åØòÏíÌÏßÖéÈÁòÜÌ 
ÁòàÃÅïÃ âÆêñÃÖ×ÓÓê: ØÇòà ÍÕéÆèÌÉà (Brachiaria 
brizantha CIAT 6387, 6780, 16318, 16827, 
16835 and 26110), ÆéÀÌàÌ (Brachiaria 
decumbens cv. Basilisk), ØÇòàÀêÌê (Panicum 
maximum CIAT 6299). âÆéñÃâÀêÈæÈòÈêåÌÈéÌÛàÇ 
ÆßÌéÈãÉÀÉñàÃÀèÌ ÄàÀÈéÌâÎèÌÀíÈ (ÔñïÌçòàÆñ×Ã) 
âÊéÃÈéÌËêñÜîÈíÓÅíÓÍïÌ (ÍòàÌÛèÀ 32), åØòÏíÌÏß 
ÖéÈÁòÜÌÁòàÃÅïÃåÌÖßÈïÐíÌ ãÖß ËíÌËàÌãØòÃ
ãÖòÃæÈòâÎèÌÔñàÃÈê.

âÊéÃÔñàÃåÈÀ¡ÉàÓ, ÏñàÌÀàÌËíÈÖÜÃÓàÇèÃ
ÑíÍâØèÌ×ñà ØÇòàÍàÃÆßÌéÈ âÆèñÌ: ØÇòàÆéÀÌàÌ, 
ÕïÓêÈêäÀÖà ãÖß ÀêÌê ãÓñÌÓêÀàÌÎïÀÅòàÃÁòÜÌ
ÁòàÃÉàçñ, ÜàÈâÎèÌÇòÜÌÂîÌÌßÑàÍÁÜÃâÓèÈÑèÌ
Í¡Èê Ûì ÊìÀÓíÈ, ãÓÃæÓò ÖèÀæÎÀéÌ.

ÌÜÀÄàÀØÇòà ÄçàÌ×ÌÈèñÃÀñà×Ì´ÌãÖò× 
ÀñçÇèÃÓêØÇòàãÀÓÍà (Andropogon gayanus 
cv.kent) ËêñâÀêÈæÈòÈê, ãÉñæÈòÌçàÓàËíÈÖÜÃ 
ÑÞÃãÉñÔñïÌàçòÆñ×ÃâËíñàÌ´Ì, ÇòÜÌåÌÆñ×ÃÀàÌ 
ËíÈÖÜÃÌ´Ì ãÓñÌÁàÈãÂÌâÓèÈÑèÌÁÜÃØÇòà 
ãÀÓÍà Åñ×Ì ØÇòàÕïÆê ãÓñÌâÀêÈæÈòÈêåÌãÉñÄîÈËêñ 
ÓêÈéÌÁòÜÌÁòàÃÜîÈíÓÅíÓÍïÌâËí ñàÌ´Ì (âÛèÀ 
32) ãÉñÄîÈÈêÁÜÃØÇòàÆßÌéÈÌ¸ ãÓñÌÏßÖéÈ 
ãÀñÌæÈòÈê À×ñàØÇòàÆßÌéÈÜìñÌƒ. ÄàÀÏíÌÁÜÃ 
ÀàÌËíÈÖÜÃ âØèÌ×ñà ÓêÊí ñ×ÜàØàÌÅèÈÄàç 
Ì×ÌÙòÜÇÌëñÃâËíñàÌ´Ì ËêñâÀêÈ ãÖß ÁßØÇàÇ 
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 ÄàÀÄçàÌ×ÌÑìÈÜàØàÌÅèÈ ÄçàÌ×ÌÈèñÃ 
Àñà×Ì¸ âØèÌæÈò×ñà ÓêÑìÈÉßÀîÌØÇòàÛàÇÆßÌéÈ 
ËêñÅàÓàÈÌçàæÎÅíñÃâÅêÓåØòÆà×ÀßÅéÀÜÌâÑìñÜ 
ÎßâÓêÌÏíÌ ãÖß ÎïÀÉ¡æÎæÈò, ãÉñÓêÑìÈÉßÀîÌ 
Êíñ×ÍàÃÆßÌéÈâËíñàÌ´Ì ËêñÅàÓàÈÎèÍÉí× ãÖß 
ÁßØÇàÇÉí×æÈòÈê åÌÅßÑàÍÈéÌÍ¡Èê ãÖß ÖßÈï 
ãÖòÃ ËêñãÀñÇà×åÌÛàÇâÁÈ ÁÜÃÎßâËÈâÝíà.

ÑìÈÜàØàÌÅèÈÜêÀÄçàÌ×ÌÌëñÃ ãÓñÌÄàçâÎèÌ
ÉòÜÃæÈòÅëÀÅàÉ¡æÎ ÇòÜÌ×ñàÍ¡æÈòÌçàæÎËíÈÖÜÃ 
åÌÛàÇâÁÈ, ËíÈÖÜÃÑÞÃÄîÈåÈÌëñÃâËíñàÌ´Ì Ûì 
åÌÍàÃÄîÈÀ¡Í¡ÃÜÀÁ¹ÌÓàâÖêÇ (ÜàÈÇòÜÌÂîÌÌß 
ÑàÍâÓèÈÑèÌÍ¡Èê ãÖß ÓíÈÖèÀæÎÀéÌ), ÍàÃẤÃÀ¡
ÄçàâÎèÌÉòÜÃæÈòËíÈÖÜÃ åÌâÃìñÜÌæÁÅßÑàÍÁÜÃ 
âÁÈåÈÌëñÃ âÆèñÌâÁÈÑïÅïÃËêñÓêÜàÀàÈâÔèÌ ËàÃ 
ÑàÀâÙìÜ ÁÜÃÎßâËÈâÝíà; ÄçàÌ×ÌÑìÈÜàØàÌ 
ÅèÈâÛíñàÌêò æÈòãÀñ: ØÇòàãÀÓÍà (âÆéñÃâÀêÈæÈòÈê 
åÌÈéÌÆàÇ ãÖß âÎèÌÀíÈÔñïÌçòàÆñ×Ã), ÕïÓêÈêäÀÖà 
(âÆéñÃâÀéêÈÄàÀãÀñÌ Í¡æÈòÈêåÌÛàÇÄîÈãÉñÅàÓàÈ 
ÁßØÇàÇæÈòÈêÈò×ÇÖçàÉ¿Ì), âÆÉàâÕèÇ (Setaria 
sphacelata cv. Solander and kazangula) 
(ËêñÁßØÇàÇÉí×æÈòÈêÔñïãÁ×ÃÆÞÃÁ×àÃ âÁÈËêñ 
ÓêÜàÀàÈÙà×âÔèÌ), Êíñ××éÌÀàâÆèÇ, Êíñ×ÆçÕÌê 
ãÖß âÆèÌäÉð.

âÌìñÜÃÄàÀÑìÈÉßÀîÌÊíñ× ÓêÄçàÌ×ÌÁòÜÌÁòàÃ 
ÄçàÀèÈ ÅßÌ́Ì Ñ×ÀâÝíàÉòÜÃæÈòÅëÀÅàËíÈÖÜÃÀèÍ
É¿ÌæÓòÜàØàÌÅèÈ, âÆéñÃÅàÓàÈâÀêÈæÈòÈêåÌÛàÇ 
âÁÈÁÜÃÎßâËÈâÝíà âÆè ñÌ: É¿ÌÀßÊéÌãÈÃ 
(Calliandra calothyrsus spp) âÆéñÃâÀêÈæÈòÈêÔñï 
ÄîÈËíÈÖÜÃ ÍòàÌÛèÀ 32 ãÁ×ÃÜîÈíÓæÆ Åñ×Ì 
É¿ÌÀßÊéÌ (Leucaena leucocephala) ãÓñÌ 
âÀêÈÍ¡æÈòÈêÎàÌåÈ åÌÎßâËÈâÝíà äÈÇÅßâÑàß 

ãÓñÌâÁÈÈéÌâÎèÌÀíÈ ãÉñÀ¡ÇèÃÓêÍàÃÆßÌéÈËêñËíÌ 
Ùà×æÈòÈêÌ́Ì ÜàÈÌçàæÎËíÈÖÜÃÎïÀ ÔñïâÁÈÈéÌ 
ÜîÈíÓÅíÓÍïÌ ÔñïËàÃÑàÀâÙìÜ.

ÂçàÁÜÍåÄ

åÌÌàÓÂßÌßÝèÍÏéÈÆÜÍÀàÌËíÈÖÜÃÑìÈ 
ÜàØàÌÅèÈ ÁçÅßãÈÃÂ×àÓÁÜÍåÄÓàÇèÃÀÜÃ 
ÅíñÃâÅêÓÀàÌÖòÞÃÅèÈ, ÁßãÙÃÖòÞÃÅèÈ ãÖß 
ÀàÌÎßÓíÃ ãÁ×ÃÛ×ÃÑßÍàÃ, ÜîÈíÓæÆ ãÖß 
ÄàçÎàÅèÀ ËêñÜçàÌ×ÇÂ×àÓÅßÈ×ÀËîÀÔñàÃåÌ 
ÀàÌâÝèÈËíÈÖÜÃẤÃÌ̧, ÑòÜÓÌ̧ÁçÅßãÈÃÂ×àÓÝòï
ÍîÌÂîÌÉ¡ÍèÌÈàÑßÌèÀÃàÌËêñæÈòÖíÃâÀèÍÀçàÁçòÓïÌ
Éí×ÄéÃ åÌãÉñÖßÄîÈËíÈÖÜÃ âÆèñÌ:  ËñàÌ ÅêâÓìÜÃ 
(ÜîÈíÓæÆ). Ì. ËÜÃåÍ ãÖß ËñàÌ ãÅÃÎßâÅêÈ 
(ãÁ×ÃÛ×ÃÑßÍàÃ), ËñàÌ ÅêÅíÓØ×èÃ (ãÁ×Ã 
ÄçàÎàÅèÀ) ãÖß Ì. æÀÅÜÌ ÜîÈËßÄèÀ (ÅïÌÂ¿Ì 
Â×òàÀàÌÖòÞÃÅèÈ), âÆéñÃÊòàÍ¡æÈòÝèÍÀàÌÝñ×ÓÓì 
ãÖß âÜíàåÄåÅñÁÜÃÍèÌÈàËñàÌ âÛíñàÌ̧ ÀàÌËíÈ 
ÖÜÃÀ¡Í¡ÜàÈæÈòÝèÍÏíÌÅçàâÖèÈæÈò.

ÂßÌßÝèÍÏéÈÆÜÍ ÁçÅßãÈÃÂ×àÓÁÜÍåÄ
ÓàÇèÃäÂÃÀàÌÅíñÃâÅêÓÀàÌÎïÀÑìÈÜàØàÌÅèÈËêñ
æÈòåØòÂ×àÓÆñ×ÇËàÃÈòàÌÀàÌâÃéÌ, ÀàÌÉÜÍ 
ÅßÙÜÃËàÃÈòàÌâÓèÈÑèÌÉñàÃƒ, ÑòÜÓÌ̧ À¡ÁçÅß 
ãÈÃÂ×àÓÝòïÍîÌÂîÌæÎÇèÃ ËñàÌ ×ÞÃÅßØ×èÌ 
ÑéÓÑßÄèÌ×íÃÅíÈ ÏòïÎßÅàÌÃàÌäÂÃÀàÌÑìÈÜà 
ØàÌÅèÈ ãÖß ÈÕ. ÎêâÉêÝÜÌ ÆñÞ×ÆàÌÎßÄçà 
äÂÃÀàÌËêñæÈòåØòÂçàãÌßÌçà åÌÀàÌËíÈÖÜÃÉß 
ÛÜÈÓà.
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ÀàÌãÏñÁßØÇàÇÁÜÃÀàÌÎïÀØ×àÇ âÑìñÜâÜíàÇÜÈ
Ôñï ÅÎÎ Öà×: ÄàÀâÂìñÜÃÎñàÁÜÃÈíÃ ÓàâÎèÌÑìÈâÅÈÊéÈ

É. È. Üê×àÌ 1, ÂçàÑÜÌ ãÅÃÈàÕà 1

ÍíÈÂèÀØÇçò

ÇÜÈÜñÜÌÁÜÃØ×àÇ âÎèÌÜàØàÌËêñÌéÇíÓÀèÌÔñàÃãÏñÛàÇ åÌ ÅÎÎ Öà× ãÖß ÑàÀÉàâ×èÌÜÜÀ 
ÅÞÃâÙìÜ (ÜêÅàÌ) ÁÜÃÎßâËÈæË, ÑòÜÓÌ¸ À¡ÓêÉßÛàÈÅíñÃÜÜÀËêñÝèÍÎßÀèÌÜêÀÈò×Ç. ÏññàÌÓàÏíÌÏß 
ÖéÈÇÜÈØ×àÇËèÃÔñïÖà× ãÖß æË ãÓñÌÌçàÓàÄàÀÎñàËçàÓßÆàÈâÀìÜÍËèÃÚíÈ âÆéñÃÍ¡ÅàÓàÈÉÜÍ 
ÅßÙÜÃæÈò ÔñàÃÑÞÃÑçÉ¡Â×àÓÉòÜÃÀàÌ ÁÜÃÉßÛàÈ.

ÔñïåÌ ÅÎÎ Öà×, ÓêØ×àÇÆßÌéÈÌëñÃ Æìñ×ñà Ø×àÇãÇò (Calamus tenuis) æÈòÊìÀÌçàÓàÎïÀâÎèÌÑìÈ 
âÅÈÊßÀéÈ ÔñàÃãÏñÛàÇ (ÄàÀËêñÍ¡ÓêÀàÌÎïÀÄèÀÙòÜÇ åÌÎê 1994 ÓàâÎèÌÎßÓàÌ 70 âÝèÀÉà 
åÌÎê 1998) åÌâÁÈËíñÃÑÞÃ É´ÃãÉñãÁ×Ã×ÞÃÄèÌ ÖíÃæÎËàÃåÉò. ÅçàÖèÍåÌÑàÀÜêñÅàÌ ÁÜÃæË 
ÀàÌÎïÀØ×àÇ ãÓñÌâÖ¸ÓãÉñÎê 1991, ÎèÈÄîÍèÌ ÂàÈ×ñàÄßÓêÎßÓàÌ 3,000 âÝèÀÉà.  Ø×àÇËêñÔñï 
Åñ×ÌåØÇñãÓñÌ Calamus viminalis ãÖßØ×àÇÆßÌéÈÜìñÌåÌÉßÀîÌ Calamus ÍàÃÆßÌéÈ ÑòÜÓËèÃ 
Ø×àÇãÇò ÄçàÌ×ÌÌëñÃ.

ÅàâØÈÉ¿ÌÉçËêñâÝèÈåØòâÀêÈÓêÀàÌÎïÀØ×àÇãÍÍâÎèÌâÅÈÊßÀéÈÔñïåÌÅÜÃÎßâÑÈÌ¸ ãÓñÌÇòÜÌ 
ÀàÌÛîÈÖíÃÁÜÃÎßÆàÀÜÌØ×àÇÔñïåÌËçàÓßÆàÈ ÜèÌâÌìñÜÃÓàÄàÀÀàÌÁîÈÂ¿ÌÛàÇâÀêÌæÎ ãÖß 
ÀàÌÅïÌâÅÇ ÑºÌËêñÎñàæÓò ÑòÜÓÈò×ÇÀàÌâÑ¸ÓÁòëÌÁÜÃÑíÌÖßâÓìÜÃ ÔñïåÌâÁÈÉí×âÓìÜÃ ËêñÂñÜÇÌéÇíÓ 
ÀèÌÀéÌØ×àÇÛàÇÁ¹Ì. ÅàçÖèÍÎèÈæÄÛèÀ ËêñÑàåØòâÀêÈÓêÀàÌÎïÀØ×àÇÁ¹ÌÔñï ÅÎÎ Öà× åÌÎê 1994 
Ì´ÌãÓñÌÇòÜÌÀàÌÌçàâÜíàâÉèÀÌéÀÀàÌÎïÀ ÓàÄàÀÎßâËÈæË äÈÇÂíÌÖà×ÅÜÃÀñîÓ (ÀñîÓËêñæÎÔòÞÓ
ÔàÓÇàÈÑêñÌòÜÃ ãÖß ÀñîÓÑßÌèÀÃàÌäÂÃÀàÌØ×àÇ ËêñæÎËèÈÅßÌßÅëÀÅà). Ø×àÇËêñåØòÇÜÈÌ¸ 
âÎèÌÑìÈÔìÌÉ¿Ì ËêñÅàÓàÈÌàçÓàÎïÀæÈòÔñàÃÃñàÇÈàÇ, ËêñÍ¡ÄàçâÎèÌÍí×ÖßÍèÈÝèÀÅàãÍÍÑéÊêÑéÊèÌ, ÎíñÃ 
ÇÜÈåÚñÉßÛÜÈÎê ãÖß ÅàÓàÈâÉêÍäÉÈêËêñÅîÈåÌÈéÌãÂÓÌçòà ËêñÑìÈÜìñÌƒÛàÇÆßÌéÈÍ¡ÅàÓàÈ 
âÀêÈæÈò ÇòÜÌÌçòàÊò×ÓÅïÃâÀêÌæÎåÌÇàÓÖßÈïÐíÌ. Å×ÌÎïÀØ×àÇâÑìñÜâÜíàÇÜÈ Í¡ÉòÜÃÀàÌÝíñÓ Ûì 
É¿ÌæÓòÅçàÖèÍËà×Éí×Á¹ÌâÚìÜÌÀèÍØ×àÇËêñÎïÀâÑìñÜâÜíàÖàç ãÖß À¡ÅàÓàÈÉèÈ Ûì âÀèÍÀòïæÈò ÌèÍãÉñ 
ÎêÌëñÃ ÛèÃÄàÀÎïÀâÎèÌÉ¿ÌæÎâÖêÇ.

ÅàçÖèÍÔñïåÌ ÅÎÎ Öà× ÀàÌÅßÙÜÃâÍ´Ç Í¡ÓêÍèÌØà ãÖß ÏñàÌÓàÀ¡Í¡âÂêÇÓêÖàÇÃàÌÀñÞ×ÀèÍ 
ÍèÌØàÀàÌËçàÖàÇÁÜÃÑßÇàÈ, Í¿ÃãÓÃ É¡Ø×àÇâÜíàÇÜÈâÖêÇ.

1 ÅïÌÂ¿ÌÂ×òàÎñàæÓò, ÅÀÎ
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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 1 

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. lt 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.

1 Forest Research Center, National Agriculture & Forestry Research lnstitute, (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. lt 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 lndia to Vietnam.

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

ln 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. ln 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 area 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).

ln 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 lnternational Development Research 
Center through the lnternational 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 
C A L A M U S  T E N U I S  P L A N T I N G 
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.

ln 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.tenuis 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. lt 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. ln 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. lt 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.

 lmplications for biodiversity and 
forest conservation

The commercialization of C. tenuis 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. ln 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. lt 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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ÖèÀÅßÌßÁÜÃãÌ×ÑèÌãÌßÌàç ËêñåÆòåÌÀàÌÎïÀ
âÁ¿àÌàãÆÃ
ÑïÓê ÜéÌËßÎèÌÇà 1

ÍíÈÂèÀØÇçò

ÅïÌÂ¿ÌÂ×òà ÀßÅéÀàç (ÅÂÀ) äÈÇÀàÌÝñ×ÓÓìÀèÍÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿àÌàƒÆàÈ (IRRI) æÈòâÖ¸Ó 
ÈàçâÌêÌÀàÌÂ¿ÌÂ×òàËíÈÖÜÃÀñÞ×ÀèÍÀàÌÎèÍÎîÃÑèÌâÁ¿à âÖ¸ÓãÉñÎê 1991 âÎèÌÉ¿ÌÓà. ÄîÈÎßÅíÃ 
ÁÜÃÀàÌÂ¿ÌÂ×òà ãÓñÌâÑìñÜÆÜÀØàãÌ×ÑèÌâÁ¿àËêñåØòÅßÓèÈÊßÑàÍÅïÃ ÅàçÖèÍãÉñÖßÖßÍíÍÌéâ×È 
ÀàÌÎïÀâÁ¿à ÁÜÃ ÅÎÎ Öà×. ÀàÌÖéâÖ¸ÓåÌâÍºÜÃÉ¿Ì ãÓñÌæÈòÅîÓåÅñÀàÌÂ¿ÌÂ×òàãÌ×ÑèÌÎèÍÎîÃ 
ÅàçÖèÍÌàÌàçòÐíÌâÎèÌÉ¿ÌÉç, ÓàâÊéÃÎßÄîÍèÌÌ¸ ÀàÌËíÈÖÜÃæÈòØèÌËéÈ æÎÅñïÀàÌÆÜÀØàãÌ×ÑèÌ 
ÎèÍÎîÃËêñÓêÖèÀÅßÌßâÈèñÌ, âÚàßÅíÓÅàçÖèÍÎïÀåÌÌàÆíÌÖßÎßËàÌâÎèÌÛèÀ, âÎèÌÉ¿Ì×ñà: ÜàÇîÅ´Ì 
(115-135  ×èÌ),åØòÏíÌÏßÖéÈ, ÓêÂîÌÌßÑàÍâÓèÈ ãÖß ÂîÌÌßÑàÍåÌÀàÌÀéÌÈê âÎèÌËêñÇÜÓÝèÍ 
ÁÜÃÏòïÍçÖéäÑÀ, âÚàßÅíÓÅàçÖèÍÀàÌâÝèÈÀßâÅÈÅîÓÖßÈèÍÅïÃ, ËíÌËàÌÉ¡ÀàÌËçàÖàÇÁÜÃÑß 
ÇàÈ, ãÓÃæÓò ÅèÈÉïÑìÈÉ¿ÌÉç ãÖß ËèÃÅàÓàÈÎèÍÉí×âÁ¿àÀèÍâÃìñÜÌæÁ ÅßÑàÍã×ÈÖòÜÓÁÜÃËòÜÃ 
ÊéñÌæÈòÈê.

ÄàÀÏíÌÁÜÃÀàÌÂ¿ÌÂ×òàËíÈÖÜÃÏñàÌÓà ÅïÌÂ¿ÌÂ×òàÀßÅéÀàç æÈòãÌßÌàçãÌ×ÑèÌâÁ¿àÎèÍÎîÃ 
12 ãÌ×ÑèÌËêñâØèÌ×ñàâÚàßÅíÓÀèÍãÉñÖßâÁÈÌéâ×ÈÁÜÃÀàÌÏßÖéÈâÁ¿à, åÌÌ¸ÓêâÁ¿àÙÞ× 7 ãÌ× 
ÑèÌ (ËñàÈÜÀÂçà 1, ËñàÈÜÀÂàç 2, ËñàÈÜÀÂàç 3, äÑÓÃàÓ 1, ÀÁ 10, ÌàçòÉàÌ 1, ÅàÖàÂàç 12) 
ãÌ×ÑèÌâÁ¿àÄòà× 5 ãÌ×ÑèÌ (âÆãÜ 203, ÀÁ 23, ÜêãÜ 66, âÆãÜÌ 2 ãÖß âÆ 70). ãÌ×ÑèÌ 
ËêñãÌßÌàçÌ¸ ÓêâÁ¿àÙÞ× 6 ãÌ×ÑèÌ ãÓñÌæÈòËàçÀàÌÎèÍÎîÃ ãÖß ÂèÈâÖìÜÀÔñïÑàÇåÉò ÅÎÎ Öà× 
âÜÃ, Åñ×ÌâÁ¿àÄòà× 5 ãÌ×ÑèÌ ãÓñÌÌàçâÁ¿àÓàÄàÀ ÅÅ Ø×ÞÈÌàÓ, ÎßâËÈæË ãÖß ÒéÖéÍÎéÌ. 
âÊéÃ×ñàãÌ×ÑèÌËèÃÚíÈËêñÀñà×ÓàÌ¸ ÄßÅàÓàÈÎïÀæÈòåÌÑàÀâÙìÜÀ¡ÉàÓ, ãÉñÀ¡ÇèÃÓêÂ×àÓÄàçâÎèÌ 
ËêñÉòÜÃÂ¿ÌÂ×òà, ÑèÈËßÌà ãÖß ÆÜÀØàãÌ×ÑèÌ ËêñÅàÓàÈÎèÍÉí×âÁ¿àÀèÍâÃìñÜÌæÁÅßÑàÍã×È 
ÖòÜÓ ÁÜÃËòÜÃÊéñÌÈèñÃÀñà×ÉìñÓÜêÀ, âÎèÌÉ¿Ì×ñàãÌ×ÑèÌ ËêñÓêÂ×àÓËíÌËàÌ ÉñçÜàÀàÈÙà×âÔèÌ, 
ãÖß ÚÜÀÎíÀÂîÓ åÌÆñ×ÃÉ¿ÌÁÜÃÖßÈïÀàÌÏßÖéÈÌàãÆÃ.
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Recommended Rice Varieties for the Dry-Season 
lrrigated Environment of the Lao PDR

P.  lnthapanya 1 

Abstract

The National Agricultural Research Center ( NARC ), in collaboration with the lnternational 
Rice Research lnstitute (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. lnitial 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 1, 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.     

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

âÁ¿àâÎèÌÑìÈÅßÍÞÃÉ¿ÌÉç ãÖß ÓêÂ×àÓÅàç 
ÂèÌÉ¡Æê×éÈÀàÌâÎèÌÔñïÁÜÃÎßÆàÆíÌÖà× ÓàãÉñ 
ÈíÌÌàÌãÖò×, ÀàÌÏßÖéÈâÁ¿àÔñï ÅÎÎ Öà× 
åÌæÖÇß 10 Îê ÏñàÌÓà æÈòâŅ̃ÓÁ¹Ì ÅßâÖèñÇ 3.2% 
É¡Îê. ÀàÌÏßÖéÈâÁ¿àÌàãÆÃ ãÓñÌÓêÍíÈÍàÈ 
ÉèÈÅéÌ É¡ÀàÌÂàçòÎßÀèÌ ÅßÍÞÃÜàØàÌ ãÖß 
ÀàÌÏßÖéÈâÎèÌÅéÌÂòà. ÊòàâÍéñÃÉàÓÁçòÓïÌÅßÊé 
ÉéãÖò× âØèÌ×ñà âÌºÜËêñÌàãÆÃ æÈòâÑ¸ÓÁ¹ÌÔñàÃ 
×ñÜÃæ× Âì: ÄàÀ 18,000 âÝèÀÉà åÌÖßÈïãÖòÃ 
Îê 1996-97 ÓàâÎèÌ 85,000 âÝèÀÉà åÌÖßÈï 
ãÖòÃ Îê 1998-99 ãÖß ÂàÈÚàÇÅòïÆíÌ åÌÖßÈï 
ãÖòÃÎê 1999-2000 åØòæÈò 110,000 âÝèÀÉà.

ÎèÈÄîÍèÌÀàÌÏßÖéÈâÁ¿àÌàãÆÃ ãÓñÌÇèÃÎß 
âÆêÌÀèÍÍàÃÍèÌØà, âÎèÌÉ¿ÌãÓñÌÀàÌËàçÖàÇ 
ÁÜÃÑßÇàÈ, ãÓÃæÓòÅèÈÉïÑìÈÉ¿ÌÉç (Èò×ÃÀç, 
âÑ́ÇÄèÀÄèñÌÅêÌàçòÉàÌ, ÑßÇàÈæÚò....), ÜàÀàÈ 
Ùà× âÆéñÃÅíñÃÏíÌÀßËíÍÉ¡ÀàÌÉíÀÀòà, äÈÇÅß 
âÑàß åÌâÁÈÑàÀâÙìÜ. Åñ×ÌÔñïÑàÀÀàÃ ãÖß 
ÑàÀåÉò ÓèÀÑíÍÀèÍÜàÀàÈÜíÍâÜ¿à ãÖß ÐíÌÉíÀ 
åÌÖßÈïâÀèÍÀñÞ×âÁ¿àÌàãÆÃ (É¿ÌÖßÈïÐíÌ) äÈÇ 
ÅßâÑàß ãÓñÌåÌÀçÖßÌê ËêñÌàçåÆòãÌ×ÑèÌËêñÓêÜà 
ÇîÇà×ÎïÀâÆéñÃÅñíÃÏíÌÅßËòÜÌÜèÌÍ¡ÈêÉ¡ÂîÌÌß 
ÑàÍÁÜÃâÁ¿àÌàãÆÃ ãÖß ÅòàÃÂ×àÓØÇòîÃÇàÀ 
åÌÀàÌâÀèÍÀòï, ÀàÌÉàÀ ãÖß ÁíÌÅíñÃ.

ÀñÜÌÎê 1993, ãÌ×ÑèÌËêñåÆòÅñ×ÌåØÇñãÓñÌ 
âÁ¿àÜêãÜ (IR 253 100, IR848-120, IR789), 
ÀÁ 10 ãÖß CR 203. ÌÜÀÌ̧ ÀñçÇèÃÓêâÁ¿àÑèÌÑºÌ 
âÓìÜÃ ËêñâÌàßÌàçåØòåÆò âÆèñÌ: ãÈÃØÜÓ, ÈçãÈÃ, 
ÚàÀÇíÓ, ÈçÇ×Ì, Èç×ÞÃ, 

ÉÜÌÉµ ãÖß ØÜÓËÜÃ âÆéñÃãÌ×ÑèÌâÛíñàÌ¸âÊéÃ 
×ñàåØòÅßÓèÈÉßÑàÍ ãÖß ÂîÌÌßÑàÍåÌÀàÌ 
ÀéÌÔñïåÌÖßÈèÍËêñÑçåÆòæÈòÀñçÉàÓãÉñâÍéñÃÖ×Ó 
ãÖò×âØèÌ×ñà ÇèÃÓêÄîÈÜñÜÌÍàÃÈòàÌ âÆèñÌ: Üà 
ÇîÇà×, Í¡ËíÌËàÌÉçÀàÌËàçÖàÇÁÜÃÑßÇàÈ, 
ãÓÃæÓòÅèÈÉïÑìÈÉ¿ÌÉç, ÅßÓèÈÉßÑàÍÍ¡ÅïÃ ãÖß 
Í¡âÚàßÅíÓÉ¡ÀàÌâÝèÈÀßâÅÈÅîÓÖßÈèÍÅïÃ. Åß 
Ì́Ì, Â×àÓÌéÇíÓåÌÀàÌÌàçåÆòãÌ×ÑèÌ ÈèñÃÀñà× 
ÄëñÃÛîÈÙòÜÇÖíÃ. ÈèñÃÌ´Ì ÅïÌÂ¿ÌÂ×òà ÀßÅéÀàç 
(ÅÂÀ) äÈÇÀàÌÎßÀÜÍÅñ×ÌÈòàÌËëÌÝÜÌ 
ãÖß ×éÆàÀàÌÄàÀÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿àÌàƒ 
ÆàÈ (IRRI) æÈòÈàçâÌêÌÀàÌÂ¿ÌÂ×òàÆÜÀØà 
ãÌ×ÑèÌåÚñ ËêñÓêÖèÀÅßÌßÉÜÍÅßÙÜÃæÈò 
ÉàÓÂ×àÓÉòÜÃÀàÌÁÜÃÀàÌÏßÖéÈ. ×èÈÊîÎß 
ÅíÃÛèÀÁÜÃ×ÞÀÃàÌÎèÍÎîÃÑèÌâÁ¿àÌàãÆÃãÓñÌ 
ÀàÌÂ¿ÌÂ×òàÂèÈâÖìÜÀâÜíàãÌ×ÑèÌÎèÍÎîÃ Ëêñ 
âÎèÌâÁ¿àÄòà× ãÖß âÁ¿àÙÞ×ÜàÇîǺÌ (115-135 
×èÌ) ËêñåØòÏíÌÏßÖéÈÅïÃ, ÓêÂîÌÌßÑàÍâÓèÈ ãÖß 
ÂîÌÌßÑàÍåÌÀàÌÀéÌÈê âÎèÌËêñÇÜÓÝèÍÁÜÃ
ÏòïÍçÖéäÑÀ, ÉÜÍÅßÙÜÃÉ¡ÀàÌâÝèÈÀßâÅÈ
ÅîÓÖßÈèÍÅïÃ, ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑß 
ÇàÈ, ãÓÃæÓòÅèÈÉïÑìÈÉ¿ÌÉç âÆèñÌ: ÑßÇàÈæÚò, 
ÑßÇàÈÁÜÍåÍãØòÃ, âÑ´ÇÄèÀÄèñÌÅêÌàçòÉàÌ, 
âÑ´ÇÄèÌÄèñÌÅêÁÞ× ãÖß ÜìñÌƒ, ÑòÜÓÌ¸ À¡ÉòÜÃ 
ÎèÍÉí×âÁ¿àÀèÍÅßÑàÍã×ÈÖòÜÓæÈòÈê ãÖß ËíÌ 
ËàÌÉ¡ÜàÀàÈÙà×.

âÖ¸ÓãÉñÎê 1993 âÎèÌÉ¿ÌÓà, ÅÂÀ æÈòãÌß 
ÌàçãÌ×ÑèÌâÁ¿àÄàçÌ×ÌÌëñÃÜÜÀÅïÀàÌÏßÖéÈ. 
âÑìñÜâÎèÌÀàÌÀßÉîÀÆîÀÇòï ãÖß ÎßÀÜÍÅñ×Ì 
ÔñàÃÉ´ÃÙòà âÁ¿àåÌÁßÍ×ÌÀàÌÏßÖéÈâÁ¿àÌà
ãÆÃåØòæÈòÝèÍÚàÀÏíÌÈê, ÄëñÃæÈòÌàçâÜíàÁçòÓïÌÈèñÃ 
Àñà× ÓàÅèÃÖ×Ó ãÖß âÏêÇãÏñ.
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ãÌ×ÑèÌãÌßÌàç ËêñâÚàßÅíÓÅàçÖèÍÀàÌÏßÖéÈâÁ¿àÌàãÆÃ åÌãÉñÖßâÁÈ

ÚàÇâØÈ: 

* âÁ¿àÄòà×
** ÅàÇÑèÌÈêâÈèñÌâÎèÌâÁ¿àÙÞ×
ËñàÈÜÀÂàç: ãÌ×ÑèÌÓàÄàÀÅïÌÂ¿ÌÂ×òàÀßÅéÀàç, ÀàçãÑÃÌßÂÜÌ×ÞÃÄèÌ
äÑÓÃàÓ: ãÌ×ÑèÌÓàÄàÀÅßÊàÌêËíÈÖÜÃâÁ¿àäÑÓÃàÓ, ãÁ×ÃÄàçÎàÅèÀ
ÌàçòÉàÌ: ãÌ×ÑèÌÓàÄàÀÅßÊàÌêËíÈÖÜÃâÁ¿à 30 âÝèÀÉà, ãÁ×Ã æÆÇßÍïÖê

âÁÈ/ãÁ×Ã ãÌ×ÑèÌË¯ãÌßÌáåØ‹åÆ‹

Øí×ÑèÌ (âÓìÜÃÆÞÃÂ§)  ÀÁ 10. ËŠàÈÜÀÂá 1, ËŠàÈÜÀÂá 2, ËŠàÈÜÀÂá 3: CR203 *

ÆÞÃÁ×àÃ (âÓìÜÃÂá) ÀÁ 10. ËŠàÈÜÀÂá 1, ËŠàÈÜÀÂá 3. ÌŸÉàÌ 1** ãÖß CR203*

Û×ÃÑßÍàÃ ÀÁ 10. ËŠàÈÜÀÂá 1, ËŠàÈÜÀÂá 3: CR203*

æÆÇßÍïÖê ÀÁ 10. ËŠàÈÜÀÂá 1, CR203*; ÌŸÉàÌ 1**, SK 12-117-2-3**

ÑàÀÀàÃ ÀÁ 10. ËŠàÈÜÀÂá 1, ËŠàÈÜÀÂá 2, ËŠàÈÜÀÂá 3.

äÑÌÃàÓ 1. CR203*, ÀÁ 23*, IR 66*, C70*, CN2*

ÌŸÉàÌ 1**, SK12-117-2-3**

ÑàÀåÉ‹ ÀÁ 10. ËŠàÈÜÀÂá 1, ËŠàÈÜÀÂá 3. CR 203*, ÀÁ 23*,

(ãÁ×ÃÄáÎàÅèÀ) IR66* ãÖß C70*, äÑÌÃàÓ 1, SK 12-117-2-3**, C70*, 

(ãÖß ÅàÖß×èÌ) CN*, ÌŸÉàÌ 1**

ãÁ×ÃâÆÀÜÃ ÀÁ 10. ËŠàÈÜÀÂá 1, äÑÌÃàÓ 1, ÌŸÉàÌ 1**, CR 203*,

C70*, CN2*

ãÁ×ÃÜèÈÉßÎì ÀÁ 10. ËŠàÈÜÀÂá 1, äÑÌÃàÓ 1, CR 203*, C70*, CN*,
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âÁ¿àÙÞ×:

ËñàÈÜÀÂàç 1 (TDK-1)

ÌàçâÁ¿àÓàÄàÀÅßÊàÍèÌÂ¿ÌÂ×òà âÁ¿àÌàƒ 
ÆàÈ (IRRI), æÈòÄàÀÂñïÎßÅíÓÑèÌ ÖßØ×ñàÃ SPT 
77149/IR 13423-10-2-3, Æìñ  ÅàÌÑèÌ IR 43069-
UBN-507-3-1-2-2, ãÌßÌàçåÆòåÌÎê 1993. 
âÎèÌâÁ¿àÙÞ×ÜàÇîÀàÌ ËêñÓêÂîÌÌßÑàÍ åÌÀàÌ 
ÀéÌÈê, ÜàÇî 135-140 ×èÌ, ÅàÓàÈãÉÀÀç ãÖß 
ÉÜÍÅßÙÜÃÉ¡ÐñîÌæÈòÈê, åØòÅßÓèÈÉßÑàÍÅïÃ 
âÓèÈâÁ¿àÎÞÀÓêÅêÌàçòÉàÌ, âÚàßÅàçÖèÍÈéÌËêñÓê
Â×àÓÜîÈíÓÅíÓÍïÌÅïÃ, ÎèÍÉí×âÁ¿àÀèÍÅßÑàÍ 
ã×ÈÖòÜÓæÈòÈê, ËíÌËàÌÉ¡ÀàÌËçàÖàÇÁÜÃ 
ÑßÇàÈæÚò ãÖß ÁÜÍåÍãØòÃ åÌÖßÈèÍÎàÌ 
ÀàÃ, ËíÌËàÌÉ¡ÀàÌËçàÖàÇÁÜÃâÑ´ÇÄèÀÄèñÌÅê
ÌàçòÉàÌ.

ÄîÈÜñÜÌ: Í¡ËíÌËàÌÉ¡ÀàÌËçàÖàÇ ÁÜÃâÑ´Ç 
ÄèÀÄèñÌÅêÁÞ×, ãÓÃÍíñ×, Èò×ÃÀç ãÖß ÑßÇàÈ 
âÁ¿àÏòï.

2. ËñàÈÜÀÂçà 2 (TDK-2) 

ÌàçâÁ¿àÓàÄàÀäÂÃÀàÌÂ¿ÌÂ×òàâÁ¿à æË-
ÜêÕê, æÈòÄàÀÂñïÎßÅíÓÑèÌÖßØ×ñàÃ IR 2061-214 
-3-14-8/RD, ÆìñÅàÇÑèÌ KKNLR 75051-PMI-
65-3-1-1 ãÌßÌçàåÆòåÌÎê 1993. âÎèÌãÌ× 
ÑèÌâÁ¿àÙÞ×ÜàÇîÀàÌ ËêñÓêÂîÌÌßÑàÍåÌÀàÌÅê 
ãÖß ÀàÌÀéÌÈêÛàÇ, ÉÜÍÅßÙÜÃÉ¡ÐñîÌæÈòÈê 
ÅíÓÂ×Ì, ÜàÇî 135-140 ×èÌ, ËíÌËàÌÉ¡Ñß 
ÇàÈæÚòæÈòÈêÎàÌÀàÃ.

ÖèÀÅßÌß ãÖß ÄîÈÑéâÅÈÁÜÃãÉñÖßãÌ×ÑèÌ

ÄîÈÜñÜÌ: Í¡ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑßÇàÈ
ÁÜÍåÍãØòÃ, âÑ́ÇÄèÀÄèñÌÅêÌçòàÉàÌ, âÑ́ÇÄèÀÄèñÌ 
ÅêÁÞ×, ãÓÃÍíñ× ãÖß Èò×ÃÀç.

3. ËñàÈÜÀÂàç 3 (TDK-3)

ÌçàâÁ¿àÓàÄàÀÓßØà×éËßÇàæÖ ÀßÅéÀàç 
âÖÀ 1, Å.Å Ø×ÞÈÌàÓ, ÆìñÅàÇÑèÌ L161-7-3-2-1, 
ãÌßÌàçåÆòåÌÎê 1997. âÎèÌãÌ×ÑèÌâÁ¿àÙÞ×Üà 
ÇîÀàÌ, ÜàÇî 130 ×èÌ (åÌÖßÈïÌàãÆÃÜÜÀ 
ÈÜÀæ×ÀñÜÌ ÀÁ 10 ÎßÓàÌ 1 ÜàËéÈ), ËíÌ 
ËàÌÉ¡ÑßÇàÈæÚò ãÖß ÁÜÍåÍãØòÃæÈòÈêÎàÌ 
ÀàÃ, âÚàßÅàçÖèÍÀàÌâÝèÈÌàØ×ñàÌ

ÄîÈÜñÜÌ: Í¡ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃâÑ́ÇÄèÀ
ÄèñÌÅêÌàçòÉàÌ, ãÓÃÍíñ×, Èò×ÃÀç, ãÓÃãÂÃ ãÖß 
ÑßÇàÈâÁ¿àÏòï.

äÑÌÃàÓ 1 (PNG-1)

ÌàçâÁ¿àÓàÄàÀÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿àÌàƒ 
ÆàÈ (IRRI), æÈòÄàÀÂñïÎßÅíÓÑèÌÖßØ×ñàÃ 
UBN 6721-13-5-6/ IR 19660-73-4-2, ÆìñÅàÇ 
ÑèÌ IR 43086-UBN-505-2-3-1, ãÌßÌàçåÆò 
åÌÎê 1993. âÎèÌãÌ×ÑèÌâÁ¿àÙÞ×ÜàÇîÀàÌ, 
ÜàÇî 125-130 ×èÌ, Â×àÓÜàÈÅàÓàÈåØòÏíÌ 
ÏßÖéÈÎàÌÀàÃ ãÉñÅàÓàÈÎèÍÉí×âÁ¿àÀèÍÅß 
ÑàÍã×ÈÖòÜÓæÈòÈê, âÚàßÅàçÖèÍÌàÈéÌÆàÇ 
ãÀÓ ÉíÓ ãÖß ÉíÓãÀÓÆàÇ äÈÇÌàçåÆòÐñîÌåÌÖß 
ÈèÍÎàÌÀàÃ, ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑß 
ÇàÈæÚòæÈòÈê, ËíÌËàÌÉ¡ÑßÇàÈÁÜÍåÍãØòÃ
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åÌÖßÈèÍÎàÌÀàÃ ãÖß ËíÌËàÌÉ¡ÀàÌËàç 
ÖàÇÁÜÃâÑ´ÇÄèÀÄèñÌÅêÁÞ×æÈòÈê; ÓêÂîÌÌßÑàÍ 
åÌÀàÌÅê ãÖß ÀàÌÀéÌÈê.

ÄîÈÜñÜÌ: ÖçàÉ¿ÌÜñÜÌ, Í¡ËíÌËàÌÉ¡ÀàÌËàçÖàÇ 
ÁÜÃâÑ´ÇÄèÀÄèñÌÅêÌàçòÉàÌ ãÖß ãÓÃÍíñ×.

5. ÀÁ 10 (RD 10)

ÌàçâÁ¿àÓàÄàÀäÂÃÀàÌÂ¿ÌÂ×òàâÁ¿àãØñÃ 
ÆàÈÁÜÃæË, æÈòÓàÄàÀÀàÌÜàÍÖèÃÅêÌê× 
ÉÕÜÌ ÁÜÃâÁ¿à ÀÁ 1, ÌàçâÁ¿¿àÓàÎïÀÔñï ÅÎÎ 
Öà× åÌÎê 1978. âÎèÌâÁ¿àÙÞ×ÜàÇîÀàÌ ËêñÓê 
ÂîÌÌßÑàÍåÌÀàÌÅê ãÖß ÀàÌÀéÌÈê, ÜàÇî 
130-135 ×èÌ, Â×àÓÅàÓàÈåØòÏíÌÏßÖéÈÎàÌ 
ÀàÃ, ÉÜÍÅßÌÜÃÉçâÉèÀÌéÀ×éËßÇàÀàÌåÌÖß
ÈèÍÎàÌÀàÃ ãÖß âÚàßÀèÍÈéÌÌàËêñÓêÂ×àÓÜî
ÈíÓÅíÓÍïÌ ÎàÌÀàÃ, ÅàÓàÈÎèÍÉí×âÁ¿àÀèÍÅß
ÑàÍã×ÈÖòÜÓæÈòÈê.

ÄîÈÜñÜÌ: ÍñçËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑßÇàÈ 
ãÖß ãÓÃæÓòÉ¿ÌÉç âÆèñÌ: ãÓÃÍíñ×, Èò×ÃÀç, âÑ´Ç 
ÄèÀÄèñÌÅêÌàçòÉàÌ, âÑ́ÇÄèÀÄèñÌÅêÁÞ×, ÑßÇàÈæÚò 
ãÖß ÑßÇàÈÁÜÍåÍãØòÃ.

6. ÌàçòÉàÌ 1(NTN-1)

ÌàçâÁ¿àÓàÄàÀäÂÃÀàÌÝñ×ÓÓì æË-ÜêÕê, 
æÈòÄàÀÂñïÎßÅíÓÑèÌÖßØ×ñàÃ NSPT/KKN 
7409-SRN-501/IR 19431-72-2, ÆìñÅàÇÑèÌ IR 
49766-KKN-52-B-2-3, ãÌßÌàçåÆòåÌ ÅÎÎ 
Öà× åÌÎê 1998. âÎèÌâÁ¿àÙÞ×ÜàÇîÀàÌËêñÓê 
ÂîÌÌßÑàÍ åÌÀàÌÅêÈê, ÂîÌÌßÑàÍåÌÀàÌ 
ÀéÌÈêÀ×ñà ÀÁ 10, ÜàÇî 130 ×èÌ, ËíÌËàÌÉ¡Ñß 
ÇàÈæÚòæÈòÈêÎàÌÀàÃ, âÚàßÅàçÖèÍâÁÈËíñÃ 
ÑÞÃ âÓìÜÃÑÞÃÁÜÃãÁ×Ã æÆÇßÍïÖê (âÎèÌÍñÜÌ 

ÂèÈâÖìÜÀ), ËíñÃÑÞÃÑàÀÀàÃ ãÖß ÑàÀåÉòÀçÎïÀ
æÈòÈêâÆèñÌÈÞ×ÀèÌ.

ÄîÈÜñÜÌ: Í¡ËíÌÉ¡ÀàÌËàçÖàÇ ÁÜÃÑßÇàÁÜÍ 
åÍãØòÃ, âÑ´ÇÄèÀÄèñÌÅêÌàçòÉàÌ, âÑ´ÇÄèÀÄèñÌÅê 
ÁÞ×, ãÓÃÍíñ× ãÖß Èò×ÃÀç.

7. ÅàÖàÂàç 12-117-2-3 (SK 12) 

 âÎèÌãÌ×ÑèÌÁÜÃ ÅÎÎ Öà× ËêñæÈòÄàÀÀàÌ 
ÎßÅíÓÑèÌ ÖßØ×ñàÃ ÀÁ 10/B 1040, ÌàçÓàËíÈ 
ÅÜÍ åÌÎê 1993, âÎèÌâÁ¿àÙÞ×ÜàÇîÀàÌ, ÜàÇî 
125-130 ×èÌ, ÂîÌÌßÑàÍåÌÀàÌÅêÈê, ÂîÌÌß 
ÑàÍåÌÀàÌÀéÌ ÜñÜÌÈêâËíñàÀèÍ ÀÁ 10, ËíÌ 
ËàÌÉ¡ÑßÇàÈæÚò ãÖß ÑßÇàÈÁÜÍåÍãØòÃ
æÈòÈêÎàÌÀàÃ.

ÄîÈÜñÜÌ: Í¡ËíÌËàÌÉ¡âÑ´ÇÄèÀÄèñÌÅêÌàçòÉàÌ, 
âÑ´ÇÄèÀÄèñÌÅêÁÞ× ãÖß Èò×ÃÀç.

âÁ¿àÄòà×:

8. âÆãÜ 203 (CR 203)

ÌàçâÁ¿àÓàÄàÀ Å.Å Ø×ÞÈÌàÓ, æÈòÄàÀÂñïÎß 
ÅíÓÑèÌ BG 34-8/IR 2071-625-1, ÆìñÅàÇÑèÌ IR 
8423-132-6-2-2, ãÌßÌàçåÆòåÌÎê 1983. âÎèÌ 
ãÌ× ÑèÌâÁ¿àÄòà×ÜàÇîÀàÌ, ÜàÇî 125-130 ×èÌ, 
ÓêÂ×àÓÜàÈÅàÓàÈåØòÏíÌÏßÖéÈÅïÃ åÌÈéÌÌà 
ËêñÓêÂ×àÓÜîÈíÓÅíÓÍïÌÅïÃ, ÅàÓàÈåÆòâÝèÈÌà 
Ø×àÌ, ËíÌËàÌÉ¡ÀàÌËàçÖàÇ ÁÜÃâÑ́ÇÄèÀÄèñÌ 
ÅêÌàçòÉàÌ, ÑßÇàÈæÚò ãÖß ÑßÇàÈÁÜÍåÍ 
ãØòÃ, åÆòÎîÃãÉñÃâÝèÈâÁ¿àÎòîÌ ãÖß âÍÇæÈòÈê.

ÄîÈÜñÜÌ: ÂîÌßÑàÍåÌÀàÌÀéÌ ÈêÎàÌÀàÃ.
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9. ÀÁ 23

ÌàçâÁ¿àÓàÄàÀäÂÃÀàÌÂ¿ÌÂ×òàâÁ¿àãØñÃ 
ÆàÈÁÜÃæË, æÈòÄàÀÂñïÎßÅíÓÑèÌÖßØ×ñàÃ ÀÁ 
7/IR32/ÀÁ 1, ãÌßÌàçåÆòåÌÎê 1994. âÎèÌãÌ× 
ÑèÌâÁ¿àÄòà×ÜàÇîÀàÌ. ÜàÇî 125-130 ×èÌ, 
ÓêÂîÌÌßÑàÍåÌÀàÌÀéÌÈêÀ×ñà âÆãÜ 203, ËíÌ
ËàÌÉ¡ÀàÌËàçÖàÇÁÜÃâÑ´ÇÄèÀÄèñÌÅêÌàçòÉàÌ. 

ÄîÈÜñÜÌ: ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑßÇàÈ 
åÍæÚò ãÖß ÑßÇàÈÂçÝ×ÃâÙíñà.

10. ÜêãÜ 66 (IR 66)

ÌàçâÁ¿àÓàÄàÀÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿àÌàƒ 
ÆàÈ (IRRI). æÈòÄàÀÂñïÎßÅíÓÑèÌ ÖßØ×ñàÃ IR 
13240-108-2-2-3/IR9129-209-2-2-2-1, ãÌß 
ÌàçåÆòåÌÎê 1994. âÎèÌãÌ×ÑèÌâÁ¿àÄòà×ÜàÇî 
ÀàÌ, ÓêÜàÇîÅ´Ì 115-125 ×èÌ, ÂîÌÌßÑàÍåÌ 
ÀàÌÀéÌÈêÀ×ñà âÆãÜ 203, ÅàÓàÈåÆòâÝèÈÌà 
Ø×ñàÌæÈò, ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃâÑ´ÇÄèÀ
ÄèñÌÅêÁÞ× æÈòÈê.

 ÄîÈÜñÜÌ: Í¡ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃÑß 
ÇàÈæÚò.

11.âÆãÜ 2 ( CN2 )

ÌàçâÁ¿àÓàÄàÀÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿àÌàƒ
ÆàÈ, ÌàçÓàÎïÀÂèÈâÖìÜÀËêñ Å.Å Ø×ÞÈÌàÓ 
Îê 1987, ÆìñÅàÇÑèÌ IR 746-11-3-3, ãÌßÌàç 
åÆòåÌÎê 1997, ÓêÜàÇî 115-120 ×èÌ (ÅàçÖèÍ 
ÌàãÆÃ), 90-105 ×èÌ (ÅàçÖèÍÌàÎê), ÉÜÍÅß 
ÙÜÃÉ¡âÉèÀÌéÀÀßâÅÈÅîÓ ÖßÈèÍÎàÌÀàÃ, 
ãÉÀÀçÈê, ÂîÌÌßÑàÍÀàÌÀéÌÈê, ËíÌËàÌÉ¡ÀàÌ 
ËàçÖàÇÁÜÃâÑ́ÇÄèÀÄèñÌÅêÌàçòÉàÌ, ÑßÇàÈÀàÍ 
åÍãØòÃ, ÑßÇàÈÁÜÍåÍãØòÃæÈòÈê ãÖß ËíÌÉ¡ 
Â×àÓãØòÃãÖòÃ.

12. âÆ 70 (C70)

ÌàçâÁ¿àÓàÄàÀÅßÊàÍèÌÎòÜÃÀèÌÑìÈ Å.Å 
Ø×ÞÈÌàÓ æÈòÓàÄàÀÂñïÎßÅíÓÑèÌÖßØ×ñàÃ 
C67117/Milang 23, ÆìñÅàÇÑèÌ C70-2043 
ãÌßÌàçåÆòåÌÎê 1996. ÓêÜàÇî 125-130 Óº, 
ÉÜÍÅßÙÜÃÉ¡ÐñîÌÅïÃ, ÂîÌÌßÑàÍÀàÌÀéÌÈê, 
ËíÌËàÌÉ¡ÀàÌËàçÖàÇÁÜÃâÑ´ÇÄèÀÄèñÌÅêÌàçò
ÉàÌ, ÑßÇàÈæÚò, ÁÜÍåÍãØòÃ ãÖß ÀàÍ 
åÍãØòÃæÈòÈê; ËíÌËàÌÉ¡ÜàÀàÈÙà× ãÖß Äß 
âÖêÌâÉêÍäÉæÈòÈêÀ×ñàâÆãÜ 203.

ÏñàÌÀàÌÅèÃÖ×ÓÏíÌÀàÌÂ¿ÌÂ×òàåÌæÖÇßÏñàÌÓà âØèÌæÈò×ñà ãÌ×ÑèÌâÁ¿à ÄàçÌ×Ì 12 ãÌ×ÑèÌ 
ËêñæÈòÅßâÙê ÌÜÀÄàÀÎïÀæÈòåÌÌàãÆÃãÖò× ÇèÃÅàÓàÈÎïÀæÈòåÌÌàÎêÜêÀ. Åñ×ÌåØÇñâÎèÌãÌ×ÑèÌ
ËêñåØòÏíÌÏßÖéÈÅïÃ, ÓêÂîÌÌßÑàÍÀàÌÀéÌÈê ãÖß âÎèÌËêñÇÜÓÝèÍÁÜÃÏòïÍçÖéäÑÀ. ËéÈËàÃÁÜÃÀàÌ
Â¿ÌÂ×òàãÌ×ÑèÌâÁ¿àåÌÉ¡Ùòà ÌÜÀÄàÀâÁ¿àÙÞ×ãÖò× ÇèÃÉòÜÃâÜíàåÄåÅñãÌ×ÑèÌâÁ¿àÄòà×ÉìñÓÜêÀ, 
åÌÌ´Ì ãÓñÌâÌ´ÌÙèÀËàÃÈòàÌÂîÌÌßÑàÍ âÎèÌÉ¿ÌÉç.


