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ÅëÀÅàÂîÌÖèÀÅßÌßÀàÌÀêÌÜàØàÌÁÜÃ æÀñÑèÌ ãÖß æÀñÖàÈ

äÅÑà ÆàÇÏà1, ÅîÀèÌ ãÀò×ÙïÄèÌ1, ËêÜàÕõ ãÎÕÅÉÜÌ 2

ÍíÈÂèÈØÇçò

ÀàÌËíÈÖÜÃ æÈòÌçàåÆòæÀñÑèÌ ãÖß æÀñÖàÈ ÆëñÃåÆòãÙÅßÙÜÃâÎèÌÜàØàÌËàÈÆêòÌ (CP). ÅèÈ 
ÊìÀãÄÀÔàÇâÁíòàåÌÝïÍãÍÍÀàÌËíÈÖÜÃ RCBD ãÍñÃÜÜÀâÎèÌ 2 ÄîËíÈÖÜÃ ãÖß 2 Æçòà Îß 
ÀÜÍÓêæÀñÖàÈ ãÖß æÀñÑèÌÉàÓÝñ×Ã (Tamhoang). ÄîÈÎßÅíÃãÓñÌâÑìñÜÎÞÍËÞÍÂîÌ ÖèÀÅßÌßÀàÌ 
ÀéÌÜàØàÌÁÜÃãÌ×ÑèÌæÀñËêñãÉÀÉñàÃÀèÌ äÈÇÌçàåÆòÜàØàÌ 3 ÔñàÃ Âì: ãÙ, Êíñ×âÛìÜÃ ãÖß 
âÁíòàÎÞÌ. æÖÇßâ×ÖàÀàÌËíÈÖÜÃ 21 ×èÌ. åÌãÉñÖß×èÌ æÈòÍèÌËëÀÜàØàÌ ËêñåØò ãÖß ÜàØàÌâÛìÜ 
åÌãÉñÖß×èÌ. ×éåÄ×èÈÊîãØòÃ (dry matter, DM) ÁÜÃãÙ ËîÀƒ×èÌ ãÖß ËàÈæÌäÉÕâÄÌ N 
ËîÀƒ 5 ×èÌ. ÑàÇÛèÃÀàÌËíÈÖÜÃ æÈòËçàÀàÌÏñàÉèÈÙÞÃæÀñ âÑìñÜ ÅëÀÅàÅñ×ÌÉñàÃƒÁÜÃÜàØàÌ
ËêñÅèÈÀêÌæÈò.

ÏñàÌÀàÌËíÈÖÜÃ ÅèÃâÀÈâØèÌ×ñà ÓêÂ×àÓãÉÀÉñàÃåÌÖßÈèÍ (P<0,01) ÈòàÌÀàÌÍçÖéäÑÀ Îß 
âÑÈâÁíòñàÎÞÌ ãÖß Êíñ×âÛìÜÃ ãÉñÍçñÓêÂ×àÓãÉÀÉñàÃåÌÖßÈèÍ (P>0.05) ËàÃÈòàÌÀàÌÍçÖéäÑÀ 
ãÙ ãÖß ÀàÌâÑêñÓÌçòàÙèÀäÉÉçñ×èÌ ÁÜÃæÀñÅÜÃÎßâÑÈãÌ×ÑèÌ.

ÂçàÅèÍÛèÀ: 	 æÀñÑèÌ, æÀñÖàÈ, ãÙ, âÁíòàÎàÇ, Êíñ×âÛìÜÃ, ÀàÌâÖìÜÀÜàØàÌ ãÖß 			
		  ÅèÈÅñ×ÌÜàØàÌ

1ÅïÌÂíòÌÂ×òàÀàÌÖòÞÃÅèÈ (ÅÂÅ)
2äÂÃÀàÌ- Mekarn  - sida sarec
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The Characteristic of Local and Exotic Chickens

Sopha Xaypha1, Soukanh Keonouchanh1, TR Preston2

 Abstract                         

The characteristic of local and exotic chickens when they have access to duckweed as protein 
source was investigated. A randomized completely block designs with two treatment and 
two replications consisting of local and exotic TamHoang chicken, were used. To compared 
the effect of breed on three kinds of feed: duckweed, soybean and broken rice. Feed offered 
separate in feeders and provided twice a day. Feed offer and residues were recorded every 
morning. Fresh duckweed offered was analysed every day for dry matter and every five days 
for nitrogen. The weight of each bird was recorded every five days. 

At the end of the experiment (21 days), four chickens were slaughtered ti observe the crop 
contents. There was a significant effect of genotype (P<0.01) on broken rice and soybean 
consumed. There was no significant of breeds (P>0.05) on duckweed consumption and weight 
gain per day.

Key words: exotic chicken, local chickens, duckweed,broken rice, soybean, feed selection 
and feed proportion

1Livestock Research Center (LRC), NAFRI, LRC@nafri.org.la
2Mekarn-Sida sarec Project



3ÀçÖßÀíÈ - ËèÌ×à 2006

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

I. ÍíÈãÌßÌçà

åÌÎèÈÄîÍèÌ, ÎßÆàÀÜÌËíñ×äÖÀâÑêñÓÁëòÌ åÌ 
ÄèÃØ×ß×ñÜÃæ×, ÁßÌßÈÞ×ÀèÌ ÜàØàÌÉÜÍ 
ÅßÙÜÃãÀñÀàÌÍçÖéäÑÀÁÜÃÓ×ÌÓßÌîÈ Íçñ 
ÑÞÃÑç. Èè ñÃÌè òÌ ÀàÌÖòÞÃæÀñÆê òÌâÑìñÜÉÜÍÅß 
ÙÜÃÜàØàÌãÛñÃËàÈÆêòãÀñÅèÃÂíÓ æÈòÓêÍíÈ 
ÍàÈÅçàÂèÌåÌÀàÌãÀòæÁÍèÌØàÌêò. ÌèÀ×éÆà 
ÀàÌÂíòÌÂ×òàÜàØàÌÅèÈ æÈòÆÜÀØàâÉèÀ ÌéÀåÚñ 
ãÖß âÚàßÅíÓâÑìñÜÛîÈÏñÜÌÖàÂà ÜàØàÌÅèÈ 
ÀçñÂìÉíòÌËëÌÀàÌÏßÖéÈåØòãÀñ Æà×ÀßÅéÀÜÌ.

ãÙ ãÓñÌÑìÈÌòÜÇƒÆßÌéÈÌëñÃ ËêñâÀêÈÔïñØò×Ç 
ÍëÃËí ñ×æÎÉàÓËçàÓßÆàÈ ÏíÌÀàÌËíÈÖÜÃ 
ÁÜÃÌèÀÂíòÌÂ×òàÆà× Australia åØòÝïò×ñà ËàÈ 
ÆêòÌåÌãÙÅàÓàÈâÑêñÓÁëòÌ ãÉñ 20 Øà 40% 
ÁÜÃ×èÈÊîãØòÃ ÊòàØàÀ×ñà ËàÈ N åÌÌçòà Óê ãÉñ 
5 Øà 15 ÓéÌÖêÀÖàÓ/ÖéÈ (Leng et al 1995).

ÄîÈÎßÅíÃÁÜÃÀàÌËíÈÖÜÃÌê ò ãÓñÌâÑì ñÜÅíÓ 
ËÞÍÂîÌÖèÀÅßÌßÀàÌÀêÌÜàØàÌÁÜÃæÀñ 
ÑèÌÉàÓØñ×Ã (Tamhoang) ãÖß æÀñÖàÈ 
äÈÇÌçàåÆòãÙ âÎèÌÜàØàÌæÀñ.

II. ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ

2.1 ÅßÊàÌËêñ ãÖß ÅßÑàÍÜàÀàÈÁÜÃ 
ÄîÈËíÈÖÜÃ:

ÀàÌËíÈÖÜÃÂèòÃÌêò ãÓñÌâÖêñÓãÉñ ×èÌËê 3 Øà 23 
ÀçÖßÀíÈ Îê 2005 ÔïñÅïÌÂíòÌÂ×òàÀàÌÖòÞÃ ÅèÈ 
ÌçòàÆñ×Ã ÆëñÃÓêÖßÈèÍÂ×àÓÅïÃÄàÀÙòà ÌçòàËßâÖ 
ÎßÓàÌ 150 ãÓèÈ, ÎßÖéÓàÌÌçòà ÐíÌ ÎßÓàÌ 
1.600 ÓÓ ÉçñÎê ãÖß ÜîÌØßÑïÓ ÅßâÖñÇ ÎßÓàÌ 
25 oC.

2.2 ÜàØàÌËêñÌçàåÆòâÁíòàåÌÀàÌËíÈÖÜÃ:

ÜàØàÌÅèÈËê ñÌ çàåÆò ÎßÀÜÍÓê: âÁí òàÎÞÌ, 
Êíñ×âÛìÜÃ ãÖß ãÙ. åØòÜàØàÌ 2 ÂàÍ Éçñ×èÌ 
Âì: ÉÜÌâÆí òà â×Öà 7:00 äÓÃ ãÖß ÉÜÌ 
ãÖÃ â×Öà 16:00 äÓÃ åØòÉàÓÂ×àÓÉòÜÃ 
ÀàÌÁÜÃÅèÈ. Ýçà ãÖß âÁíòàÎÞÌ ãÓñÌÆìòÉàÓ 
ËòÜÃÉßÛàÈ Åñ×ÌãÙãÓñÌÌçàÓàÄàÀÙÜÃ 
ËçàÓßÆàÈËíñ×æÎ. ÌçòàÈìñÓãÓñÌÉÜÍÅß ÙÜÃåØò 
ÅèÈÔñàÃÑÞÃÑçÉàÓÂ×àÓÉòÜÃÀàÌ.

2.3 ÅèÈËêñÌçàåÆòòâÁíòàåÌÀàÌËíÈÖÜÃ:

æÀñÄçàÌ×Ì 16 äÉ åÌÌèòÌÓê: æÀñÑèÌ (Tam-hoang) 
8 äÉ ãÖß æÀñÖàÈ 8 äÉ ÆëñÃãÉñÖß äÉ ÓêÜàÇî 2 
âÈìÜÌ. ÌçòàÙèÀäÈÇÅßâÖñÇ ÁÜÃæÀñÖàÈ ãÓñÌ: 
337 ÀðàÓ/äÉ ãÖß æÀñ ÑèÌ ãÓñÌ: 916 ÀðàÓ/äÉ. 
ÅèÈÊìÀãÄÀÔàÇ åÅñåÌÂÜÀËíÈÖÜÃ ÁßÙàÈ 
2x2 ãÓèÈ ãÍñÃâÎèÌ 4 ÂÜÀ ãÉñÖßÂÜÀ ÓêæÀñ 4 
äÉ. ÀñÜÌËçàÀàÌËíÈÖÜÃ æÀñËèÃÚíÈæÈòËçàÀàÌ 
ÅèÀÔàÎòÜÃÀèÌÑßÇàÈ Newcastle. ÄàÀÌèòÌ 
æÈòÌçàâÜíàÅèÈÁëòÌÂÜÀ âÑìñÜÎèÍÉí×ÀèÍÜà ØàÌ 
ãÖß ÅßÑàÍã×ÈÖòÜÓÜèÌåÚñ âÎèÌâ× Öà 4 
Øà 5 ×èÌ.

2.4 ÀàÌÜÜÀãÍÍÀàÌËíÈÖÜÃ:

ÌàçåÆòÀàÌËíÈÖÜÃãÍÍ Complete Rando-mize 
Block Design (CRBD) ÅèÈæÈòÊìÀãÍñÃ âÁíòàåÌ 
2 Blocks ÎßÀÜÍÓê 4 ÄîËíÈÖÜÃ, ãÉñÖßÄî ÓêæÀñ 
4 äÉ.

Block 1 		  =	 æÀ ñÖàÈ + 
æÀñÑèÌ
Block 2 		  = 	 æÀñÑèÌ	  + 
æÀñÖàÈ
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2.5 ÀàÌâÀèÍÀçà ãÖß ×éåÄÁçòÓïÌ:

ÍèÌËëÀÌç òàÙèÀÅèÈ ËîÀƒ 5 ×èÌ, ÍèÌËëÀÄçà 
Ì×ÌÜàØàÌËêñåØò ãÖß ÜàØàÌËñêâÛìÜ ËîÀƒ 
×èÌ ÁÜÃãÉñÖßÀîñÓËíÈÖÜÃ. ×éåÄËàÈãØòÃ 
ÁÜÃÜàØàÌ (ãÙ) ËîÀƒ×èÌäÈÇåÆòÅïÈ ÁÜÃ 
Undersander et al (1993) ×éåÄËàÈ N ËîÀƒ 
5 ×èÌ ÌçàåÆòÅïÈ AOAC (1990) ãÖß ×éåÄ 
âÎêâÆèÌÀàÌÖßÖàÇËàÈãØòÃ (DM) ÁÜÃÜà 
ØàÌ ÌçàåÆòÅïÈÁÜÃ Ly et al (1997). 

ÑàÇÛèÃÅé òÌÅîÈÀàÌËíÈÖÜÃ æÈòËçàÀàÌÏñà 
ÉèÈÙÞÃæÀñ ÅèÃâÀÈâÍêñÃÅèÈÅñ×ÌÁÜÃÜàØàÌ 
ËêñÅèÈÀêÌæÈò.

2.6 ÀàÌ×éâÂàßËàÃÈòàÌÅßÊéÉé:

Áç òÓ ïÌÄàÀÀàÌËíÈÖÜÃ ãÓñÌæÈò× éåÄËàÃ 
È ò àÌÅßÊ éÉ é  äÈÇÀàÌ× éåÄ  Amalysis 
Variance (ANOVA) ãÖß ÌçàåÆò General 
Linear Model (GLM) Program Minitab 
Software version 13.31 (Minitab 2000), Âñà 
ÅßâÖñÇÁÜÃãÉñÖßÄîËíÈÖÜÃ ÓêÂ×àÓãÉÀ 
ÉñàÃÀèÌËàÃÈòàÌÅßËéÉé Ôï ñåÌÖßÈèÍÂ×àÓ 
âÎèÌæÎæÈò (Probability) P<0,05; ÌçàåÆò×éËê 
ÀàÌÁÜÃ Tukey’s Pairwise Comparison 
åÌÀàÌÅíÓËÞÍ.

III. ÏíÌæÈòÝèÍ

 ÏñàÌÀàÌËíÈÖÜÃÑíÍ×ñà ãÙÓêâÎêâÆèÌ 
ËàÈÆêòÌÅïÃÑçÅíÓÂ×Ì Âì: 22,56% ãÖß ÓêÀàÌ 
ÇñÜÇæÈòÁÜÃËàÈãØòÃÅïÃâÊêÃ 60,6% âÆê ñÃ 
Êíñ×âÛìÜÃÓêÑÞÃãÉñ 45,5% (ÉàÉßÖàÃ 1 ãÖß 
2).

 ×èÈÊîãØòÃËêñÀêÌæÈÉçñÓìòò (Intake of DM, 
g/day): ÀàÌÍçÖéäÑÀâÁí òàÎÞÌ, Êí ñ×âÛìÜÃ  
ãÖß ãÙ âÓìñÜÂéÈæÖñâèÌ×èÈÊîãØòÃÖ×Ó æÀñ 
ÑèÌ ÅàÓàÈÀéÌæÈòÛàÇÀ×ñà Âì: 238 ÀðàÓ/
Óì ò âÓì ñÜËÞÍÀèÍæÀñÖàÈ ãÓñÌ 139 ÀðàÓ/
Óìò  ãÉñÍç ñÓêÂ×àÓãÉÀÉñàÃ ËàÃÈòàÌÅßËéÉé 
(P>0,05). (ÉàÉßÖàÃ 2 ÀàÌÀêÌæÈò×èÈÊîãØòÃ 
ÀðàÓ/×èÌ).

 ÀàÌÀêÌæÈòËàÈÆêòÌ (CPI) ÉçñÓì ò: ÀàÌ 
ÀêÌæÈòËàÈÆêòÌÖ×Ó ÄàÀ (Êí ñ×âÛìÜÃ, ÅàÖê 
ãÖß ãÙ) âØèÌ×ñàæÀñÑèÌ ÅàÓàÈÀêÌæÈòÅïÃ 
À×ñàæÀñÖàÈ Âì: 47,3 ÀðàÓ âÆêñÃÓêÂ×àÓãÉÀ 
ÉñàÃ ËàÃÈòàÌÅßËéÉé (P<0,001). (ÉàÉßÖàÃ 3  
ÀàÌÍçÖéäÑÀËàÈÆêòÌ).

 ÀàÌâÑê ñÓÌç òàÙèÀäÉÉç ñÓì ò: âØèÌ×ñàÍç ñÓê 
Â×àÓãÉÀÉñàÃËàÃÈòàÌÅßËéÉé (P>0,05) 
ÖßØ×ñàÃæÀñÑèÌ ãÖß æÀñÖàÈ Âì: 8,26 ÀðàÓ 
ãÖß 2,33 ÀðàÓ. (ÉàÉßÖàÃ 4: ÀàÌâÑêñÓ 
ÌçòàÙèÀ/Óìò).

IV. ÍíÈ×éÄàÌ

ÏñàÌÀàÌËíÈÖÜÃÂèòÃÌêò âØèÌ×ñàæÀñÑèÌ Tam-
hoang ãÓñÌÅàÓàÈÀêÌËàÈÆê òÌËê ñÓàÄàÀ 
Êíñ×âÛìÜÃ ãÖß ÅàÖê æÈòÅïÃÀ×ñàæÀñÑìòÌâÓìÜÃ 
ãÉñÀàÌÀêÌËàÈÆê òÌËê ñÓàÄàÀãÙ ÓêÂñàÉç ñà 
À×ñàæÀñÑìòÌâÓìÜÃ âÖèÀÙòÜÇ Âì: 2,75 ÀðàÓ 
VS 2,96 ÀðàÓ ãÉñÍç ñÓêÂ×àÓãÉÀÉñàÃËàÃ 
ÈòàÌÅßËéÉé âÆêñÃÏíÌæÈòÝèÍÈèñÃÀñà×ÂìÀèÍÀàÌ 
ËíÈÖÜÃ ÁÜÃÌèÀÂí òÌÂ×òà ÅÅ Ø×ÞÈÌàÓ 
Nguyen Thi Kim Khang (2002), ãÉñÏíÌÀàÌ 
ËíÈÖÜÃÂè òÃÌê ò ÓêÂñàÉç ñàÀ×ñàÀàÌÅëÀÅàÁÜÃ 
Rodriguez and Preston(1999) ËêñÑèÍ×ñà ÀàÌ 
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ÍçÖéäÑÀÜàØàÌ (ãÙ) ÁÜÃæÀñ 2 ãÌ×ÑèÌ 
ÓêÂ×àÓãÉÀÉñàÃÀèÌ âÆê ñÃæÈñÖàÈÅàÓàÈ 
ÀêÌãÙæÈòâÊêÃ 65 ÀðàÓ/Óì ò Åñ×ÌæÀñÑèÌÅà 
ÓàÈÀêÌãÙæÈòÑÞÃ 38 ÀðàÓ/Óìò.

V. ÍíÈÅßÛîÍ

ÏíÌÀàÌËíÈÖÜÃÂèòÃÌêò ÅßãÈÃåØòâØèÌ×ñà ãÙ 
ãÓñÌâÎèÌÜàØàÌÅèÈ Ëê ñØàæÈòåÌËòÜÃÊé ñÌ 
ÆßÌéÈÌëñÃ ãÖß âÎèÌãÛñÃËàÈÆêòÌËêñÓêÂîÌÂñà 
ÅíÓÂ×Ì âÆêñÃÜàÈÅàÓàÈÌçàæÎåÆòËíÈãËÌ  
ÜàØàÌÎßâÑÈÜìñÌƒæÈò âÑìñÜÛîÈÏñÜÌÉíòÌËìÌ 
ÀàÌÏßÖéÈ äÈÇÅßâÑàßãÓñÌÀàÌÌçàåÆò 
âÑìñÜ ËíÈãËÌÜàØàÌÅçàâÖèÈÝïÍËêñÓêÖàÂàãÑÃ  
ÅòàÃÖàÇÝèÍâÑêòÓåØòÏïòÖòÞÃÅèÈ ÜèÌâÎèÌÀàÌÎß  
ÀÜÍÅñ×ÌâÑìñÜÛîÈÏñÜÌÂ×àÓËîÀÇàÀÁÜÃ Æà× 
ÀßÅéÀÜÌ ÔïñåÌâÁÈÆíÌÌßÍíÈ.
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VI. âÜÀßÅàÌãÌÍËòàÇ

ÉàÉßÖàÃ 1: 	 ÂîÌÂñàËàÃÈòàÌÜàØàÌËêñåÆòâÁíòàåÌÀàÌËíÈÖÜÃ (ÂéÈæÖñâÎèÌ×èÈÊîãØòÃ)

ÉàÉßÖàÃ 2: 	 ÀàÌÀêÌæÈò×èÈÊîãØòÃ 

(ÂñàÂ×àÓÂàÈâÂìñÜÌ SE ãÖß ÂñàÂ×ÓãÉÀÉñàÃÈòàÌÅßËéÉé Probability)
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ÉàÉßÖàÃ 3: 	 ÀàÌÀêÌæÈòËàÈÆêòÌ ÀðàÓ/×èÌ/ÄîËíÈÖÜÃ 

ÉàÉßÖàÃ 4: ÀàÌâÉêÍäÉ (adg) ÀðàÓ/×èÌ/ÄîËíÈÖÜÃ

(ÂñàÂ×àÓÂàÈâÂìñÜÌ SE ãÖß ÂñàÂ×àÓãÉÀÉñàÃÈòàÌÅßËéÉé Proability)
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ÝïÍÅßãÈÃ 1: ÜèÈÉàÀàÌÀêÌæÈò×èÈÊîãØòÃ ÀðàÓ/×èÌ/ÄîËíÈÖÜÃ

ÝïÍÅßãÈÃ 2: ÜèÈÉàÀàÌÀêÌæÈòËàÈÆêòÌ ÀðàÓ/×èÌ/ÄîËíÈÖÜÃ
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ÂçàÁÜÍåÄ

Ñ×ÀÁòàÑßâÄí òà ÁçÅßãÈÃÂ×àÓÁÜÍåÄÓà 
ÇèÃÜíÃÀàÌÆñ×ÇâÛìÜÅàÀíÌ äÂÃÀàÌ Me-
karn sida sarec project ËêñåØòÀàÌÅßÙèÍÅß 
ÙïÌÆñ×ÇâÛìÜËëÌÝÜÌâÁí òàåÌÀàÌÂí òÌÂ×òà 
ËíÈÖÜÃÂè òÃÌê ò. ÁçÅßãÈÃÂ×àÓÝï òÍîÌÂîÌÜèÌ 
åØÇñÛ×ÃÓàÇèÃ ËñàÌ ÈÕ. ÍîÌÊÜÃ Íí×ØÜÓ  
Ëê ñåØòÀàÌÆê òÌ çà åÌæÖÇßÀàÌÂí òÌÂ×òàËíÈ 
ÖÜÃ. ÑòÜÓÌêò ÁçÅßãÈÃÂ×àÓÁÜÍåÄÓàÇèÃ 
ÜòàÇâÜìòÜÇÌòÜÃÑßÌèÀÃàÌ ÅïÌÂíòÌÂ×òàÀàÌ 
ÖòÞÃÅèÈÌç òàÆ ñ×Ã Ëê ñåØòÂ×àÓÝñ×ÓÓì ãÖß 
Æñ×ÇâÛìÜ åÌÀàÌÂí òÌÂ×òàËíÈÖÜÃåÌÂè òÃÌê ò 
ÄíÌæÈòÝèÍÏíÌÅçàâÖèÈâÎèÌÔñàÃÈê.
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ÅëÀÅàÀàÌÌçàåÆòåÍãÂÐßÖèñÃ âÑìñÜÖòÞÃãÍòÖîòÌÑèÌÑìòÌâÓìÜÃÖà×

äÅÑà ÆàÇÏà1, ×ÞÃÅßØ×èÌ ÑéÓÑßÄèÌ×íÃÅíÈ1, ÜêÃâÀê âÖÈéÌ2

ÍíÈÂèÈØÇçòÓ

ãÍòÑèÌÑìòÌâÓìÜÃÖà× ÄçàÌ×Ì 30 äÉ ÓêÌçòàÙèÀãÉñ 11 Øà 18 ÀéäÖÀÖàÓ ÜàÇîÎßÓàÌ 7 Øà 
12 âÈìÜÌ ÊìÀÌçàåÆòâÁíòàåÌÀàÌËíÈÖÜÃ äÈÇåÆòåÍãÂÐßÖèñÃ ãÖß ØÇòàÀêÌê âÎèÌÜà ØàÌÛèÀ 
âÑìñÜÅëÀÅàÀàÌÀêÌæÈò, ÀàÌâÑêñÓÌçòàÙèÀ ãÖß ÀàÌÇñÜÇ. ÀàÌËíÈÖÜÃÀàÌâÉêÍäÉ ÎßÀÜÍÓê 
5 ÖßÈèÍÀàÌËíÈÖÜÃ Âì: 0(GL0); 20(GL20); 30(GL30); 40(GL40) ãÖß 50% (GL50) 
åÍãÂÐßÖèñÃÁÜÃÜàØàÌÑìòÌÊàÌ, ÀàÌåØòÜàØàÌãÓñÌ 3% ÁÜÃÌçòàÙèÀÉí× ÂéÈ æÖñâÎèÌ×èÈÊîãØòÃ 
äÈÇÜêÃåÅñÂ×àÓÉòÜÃÀàÌÈòàÌÑßÖèÃÃàÌÁÜÃÅèÈ. Åñ×ÌÀàÌËíÈÖÜÃ ÀàÌÇñÜÇÜàØàÌ 
æÈòÌçàåÆòãÍòâÑÈÏïò 6 äÉ ÎßÀÜÍÓê 3 ÖßÈèÍÀàÌËíÈÖÜÃ Âì: GL0; GL30 Áì½ GL50, ÅèÈÊìÀãÄÀ 
ÔàÇâÁíòàåÌÝïÍãÍÍÀàÌËíÈÖÜÃ 3x3 Latin square.

ÏñàÌÀàÌËíÈÖÜÃÅèÃâÀÈâØèÌ×ñà ÜíÃÎßÀÜÍâÂÓêÔïñåÌåÍãÂÐßÖèñÃ âÆèñÌ: ËàÈÆêòÌ CP ÓêÅïÃ 
Åñ×ÌËàÈâÇìòÜæÇ NDF, ADF ÓêÎßÖéÓàÌÙòÜÇÀ×ñàÔïñåÌØÇòàÀêÌê. ÀàÌâÑêñÓÎßÖéÓàÌåÍ 
ãÂÐßÖèñÃåÌÜàØàÌÑìòÌÊàÌÁëòÌ ÓêÏíÌâÝèÈåØòÀàÌÀêÌæÈòËàÈãØòÃ, ËàÈÜéÌÆê×èÈÊî ãÖß ËàÈæÇ 
ÁÜÃãÉñÖßÄîËíÈÖÜÃÅïÃÁëòÌâÚìÜÌÀèÌ ãÉñÍçñÓêÂ×àÓãÉÀÉñàÃËàÃÈòàÌÅßÊéÉéãÉññ×ñàÀàÌÀêÌæÈò 
ËàÈÆêòÌ CP ÅïÃÁëòÌÔñàÃÄßãÄòÃ, äÈÇÅßâÑàßÔïñÄîËíÈÖÜÃ GL20 ÀàÌÀêÌæÈò ÁÜÃËàÈãØòÃÅïÃÀ×ñà. 
ãÉñ×ñàÀàÌâÑêñÓÌçòàÙèÀÈêÀ×ñàÚïñ ãÓñÌÔïÄîËíÈÖÜÃ GL30 ÅàÓàÈåØò ÌçòàÙèÀæÈò 43 ÀðàÓ/äÉ/×èÌ.

ÅßÌèòÌ, ÜèÈÉàÀàÌÀêÌæÈò, ÜèÈÉàÀàÌâÑêñÓÌçòàÙèÀ ãÖß ÀàÌÇñÜÇÜàØàÌÁÜÃãÍò ÔïñåÌ ÄîËíÖÜÃ 
GL30 ãÓñÌåØòÏíÌÈêÀ×ñàÄîËíÈÖÜÃÜìñÌƒ.

ÂçàÅèÍÛèÀ: 	 ãÍòÑìòÌâÓìÜÃÖà×, åÍãÂÐßÖèñÃ, ØÇòàÀêÌê, ÀàÌÀêÌæÈò, ÀàÌÇñÜÇ ãÖß 		
		  ÀàÌâÉêÍäÉ 

1ÅïÌÂíòÌÂ×òàÀàÌÖòÞÃÅèÈ (ÅÂÅ)
2Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 

7024,75007 Uppsala, Sweden
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Performance of growing goats fed Panicum maximum and 
leaves of Gliricidia sepium

Sopha Xaypha1, Viengsavanh Phimphachanvongsoth1, Inger Ledin2

Abstract

The thirty female goats of local breed (mature weight 28kg) weighing 11 to 18 kg were used 
in a growth experiment with the objectives to evalute the effect of different levels of Gliricidia 
sepium leaves in a diet of Guineagrass (Panicum maximum) on feed intake, weight gain and 
apparent digestibility. The goats were allocated to five treatments, consisting of five levels 
0%(GL0); 20%(GL20); 30%(GL30); 40%(GL40) and 50%(GL50) of Gliricidia sepium leaves 
in the diet based on the energy requirement of the goats. Another six female goats were used 
to study the digestibility of three dietary treatments , GL0, GL30 and GL50 , according to a 
double 3X3 Latin square arrangement. 

The crude protein (CP) content in Gliricidia was higher and the neutral detergent fiber (NDF) 
and acid detergent fiber (ADF) lower than in the Guinea grass. Increasing the amount of 
Gliricidia leaves resulted in similar intake of total dry matter (DM), organic matter (OM), NDF 
and ADF among treatments, but CP intake increased with increasing Gliricidia in the diet.The 
highest total DM intake was 3% of BW in the GL20 diet. The highest daily live weight gain 
was 43g/day in the GL30 diet. 

Inclusion of 30% of Gliricidia leave improved the apparent DM,OM and CP digestibility 
compared to 0% or 50% inclusion. NDF and ADF digestibility declined with increasing level 
of Gliricidia leaves in the diet. (Asian-Aust.J.Anim.sci.2002.Vol 15,No.11:1585-1590)

Keywords: 	 local goats, gliricidia sepium, panicum maximum, feed intake, 			 
		  digestibility, growth

1Livestock Research Center (LRC), NAFRI, email: LRC@nafri.org.la 
2Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 

7024,75007 Uppsala, Sweden
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I. ÍíÈãÌßÌçà

ÀàÌÖòÞÃÅèÈÔïñ ÅÎÎ Öà× ÓêÍíÈÍàÈÅçàÂèÌ 
ÛàÇÉç ñÀàÌÈçàÖíÃÆê× éÈÁÜÃÎßÆàÆíÌ Àç ñÂ ì 
Æà×ÀßÅéÀÜÌÔï ñÉàÓÆíÌÌßÍíÈ äÈÇÅß 
âÑàß ãÓñÌÀàÌÖòÞÃÅèÈÎßâÑÈÂòÞ×âÜì òÜÃ 
âÆèñÌ: Ãí×, Â×àÇ ãÖß ãÍò Åñ×ÌåØÇñãÓñÌÓèÀ 
ÖòÞÃÔïñÉàÓâÈêñÌØÇòà, ÉàÓÂèÃ Ûì ÍñÜÌËêñÍç ñÓê 
ÀàÌÎïÀÐèÃ. ÎèÈÄîÍèÌ, Æê òÌãÍòÀàÇâÎèÌÜà 
ØàÌËêñÂíÌÌéÇíÓÍçÖéäÑÀ ÌèÍÓì òÌèÍÛàÇÁëòÌ, 
ÈèñÃÌèòÌ ÖàÂàÆìòÁàÇãÍò ÄëñÃÁëòÌÀèÍÌçòàÙèÀÉí× 
ãÖß ÜàÇîÅèÈ âÎèÌâÂìñÜÃÓì×èÈãËÀ. 

ÍèÌØàÀàÌÖòÞÃãÍòËêñÑíÍâØèÌ ãÓñÌÀàÌÁàÈ 
ãÂÌÜàØàÌ ãÖß ÀàÌâÀêÈÑßÇàÈ äÈÇ 
ÅßâÑàßåÌÖßÈïãÖòÃ, âÎèÌÅàÇâØÈâÝèÈåØò 
ÀàÌÖòÞÃãÍòÍç ñæÈòÝèÍÏíÌÈê, äÈÇËíñ×æÎãÖò× 
ÏíÌÏßÖéÈãÍòÑèÌÑìòÌâÓìÜÃãÓñÌÇèÃÉç ñà ÅàÇ 
âØÈÅñ×ÌåØÇñÓàÄàÀÅèÈÀêÌÜàØàÌ ËêñÓêÂîÌ 
ÌßÑàÍÉçñà Í×ÀÀèÍ×éËêÀàÌÖòÞÃãÍÍÎßÎñÜÇ 
ÉàÓËçàÓßÆàÈ Ûì ÉàÓÝêÈÂÜÃâÈêÓ ÁÜÃÆà× 
ÍòàÌ (Devendra 1991). 

ÀàÌåØòÜàØàÌâÅêÓãÀñÅèÈÖòÞÃãÓñÌâÂêÇÎß 
ÉéÍèÈÀèÌÓàãÉñÈíÌÌàÌãÖò× ÔïñåÌÍèÌÈàÎß 
âËÈâÁÈÝòÜÌ. åÍãÂÐßÖèñÃ ãÓñÌÉíòÌæÓòÑìÈ 
ÜàØàÌÅèÈËê ñÝï òÀèÌËí ñ×ƒæÎ åÌ ÅÎÎ Öà× 
ãÓñÌÑìÈÉßÀîÌÊíñ× åØÇñæ× ÅïÃâÊéÃ 10 Øà 15 
ãÓèÈ. ÅàÓàÈÌçàæÎåÆòâÎèÌÎßäØÇÈ ÛàÇÔñàÃ 
Âì: ÜàØàÌÅèÈ, âÝèÈÝíò×, âÝèÈÒìÌ ãÖß ÜìñÌƒ. 
åÌåÍãÂÐßÖèñÃÓêËàÈÆêòÌ (CP) ÅïÃ Âì: 28 Øà 
30%, ÑìÈÓêËàÈâÍìñÜÉçñà ÍçñÓê ÜèÌÉßÖàÇÉçñÅèÈ. 
ÅßÌè òÌ, ÄîÈÎßÅíÃÁÜÃ ÀàÌËíÈÖÜÃÂè òÃÌê ò 
ãÓ ñÌâÑ ì ñÜÀ çàÌ íÈÖßÈèÍ Â×àÓâÚàßÅíÓ 

ÁÜÃÀàÌÌçàåÆòåÍãÂ ÐßÖèñÃåØòãÀñãÍòÖàÈÖà× 
äÈÇÓêØÇòàâÎèÌ ÜàØàÌÛèÀ. 

II. ÜîÎßÀÜÌ ãÖß ×êËêÀàÌ
ÅßÊàÌËê ñ  ãÖß ÅßÑàÍÜàÀàÈÁÜÃÄîÈ 
ËíÈÖÜÃ: ÀàÌËíÈÖÜÃÂèòÃÌê ò ãÓñÌÈçàâÌêÌÔï ñ 
ÅïÌÂí òÌÂ×òàÀàÌÖòÞÃÅèÈ Æë ñÃÓêÖßÈèÍÂ×àÓ 
ÅïÃÄàÀÙòàÌç òàËßâÖ ÎßÓàÌ 150 ãÓèÈ, 
ÓêÎßÖéÓàÌÌçòàÐíÌ ÎßÓàÌ 1.600 ÓÓ/Îê ãÖß 
ÜîÌØßÑïÓÅßâÖñÇ ÎßÓàÌ 25oC. 

III. ÜàØàÌËêñÌçàåÆòâÁíòàåÌÀàÌËíÈ 
ÖÜÃ

ÜàØàÌÅèÈËê ñÌ çàåÆò ÎßÀÜÍÓê: ØÇòàÀêÌ ê 
ãÖß åÍãÂÐßÖèñÃ. âÌì òÜËêñÎïÀØÇòàÀêÌêãÓñÌ 
1,2 ÝÉ, ÎßâÑÈÈéÌÆàÇãÀÓÉíÓ, ÖßÈèÍ 
pH=5,5 ÈéÌÅàÓàÈÖßÍàÇÌçòàæÈòÈê. ÜèÈÉà 
åÅñÐîñÌÔïâÕÇ 100 ÀéäÖÀÖàÓ/âÝèÀÉà. ãÍñÃ 
âÌìòÜËêñØÇòàÜÜÀâÎèÌ 6 ãÎÃ ãÉñÖßãÎÃ Óê 
âÌìòÜËêñ 2.000 ÉàãÓèÈ. åÆòâ×ÖàÉèÈ 7 ×èÌ 
ÉçñãÎÃ (åÆòâ×Öà 42 ×èÌ ÉñçÌëñÃÝÜÍ×ÞÌ). ÉèÈ 
ØÇòàÅïÃÄàÀÙòàÈéÌ ÎßÓàÌ 10 Øà 20 ÆèÃÉê 
ãÓèÈ. åÍãÂÐßÖè ñÃ ãÓñÌæÈòâÀèÍÀñÞ×ÄàÀ 
Å×ÌÔïñåÀòƒÀèÍÅïÌÂí òÌÂ×òàÀàÌÖòÞÃÅèÈ Æë ñÃ 
ÓêâÌì òÜËêñÎßÓàÌ 0,5 âÝèÀÉà, ÑàÇÛèÃâÀèÍ 
ÓàãÖò× ÀçñâÍêÇÖíÓæ×ò 4 Øà 6 Æíñ×äÓÃ ãÖò× 
ÄëñÃÌçàæÎåØòÅèÈÀêÌ. ÜàØàÌÎßâÑÈÀòÜÌãÝñ 
ËàÈ ãÖß ÌçòàÈìñÓ ãÓñÌÉÜÍÅßÙÜÃåØòÅèÈ 
ÔñàÃÑÞÃÑçÉàÓÂ×àÓÉòÜÃÀàÌ.

IV. ÅèÈËêñÌçàåÆòâÁíòàåÌÀàÌËíÈÖÜÃ

♦ÄîÅèÈËíÈÖÜÃÀàÌÄßâÖêÌâÉêÍäÉ:

ÅèÈËê ñæÈòÌçàåÆòâÁí òàåÌÀàÌËíÈÖÜÃÂè òÃÌê ò Óê 
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ãÍòâÑÈãÓñÑìòÌâÓìÜÃ ÄçàÌ×Ì 30 äÉ ÓêÌçòàÙèÀ 
ÅßâÖñÇ ÎßÓàÌ 11 Øà 18 ÀéäÖÀÖàÓ ÆìòÓà 
ÄàÀãÁ×ÃÅßØ×èÌÌßâÁÈ. ÀñÜÌÀàÌËíÈÖÜÃ 
ãÍòËèÃÚíÈæÈòËçàÀàÌÁòàÑßÇàÈÀàÐàÀ ÑàÇ 
åÌ ãÖß ÑàÇÌÜÀ äÈÇÀàÌåÆòÔà Pyrantel , 
Artocarpine Áì½ Asuntol  ÅèÀÎòÜÃÀèÌÑßÇàÈ 
ÎàÀâÎìñÜÇÖíÃâÖèÍ.

ÅèÈÊìÀãÄÀÔàÇâÁí òàÅï ñÝ ïÍãÍÍÀàÌËíÈÜÃ 
RCBD ÆëñÃÓê 5 ÖßÈèÍÀàÌËíÈÖÜÃ Âì: 

GL-0  : 100/0, GL-20 : 80/20, GL-30 : 70/30, 
GL-40 : 60/40, GL-50 : 50/50.

ÀàÌåØòÜàØàÌãÍò ãÓñÌÜêÃåÅñÖßÈèÍÂ×àÓ 
ÉòÜÃÀàÌÈòàÌÑßÖèÃÃàÌÁÜÃÅèÈãÉñÖßÁß 
ÙàÈ ãÉñ 11 Øà 18 ÀéäÖÀÖàÓ ÅàÓàÈåØò 
ÌçòàÙèÀâÑêñÓæÈò 50 ÀðàÓ/×èÌ (Peacock 1996)  
ÄàÀÌè òÌ æÈòÌçàâÜíàÅèÈÁë òÌÂÜÀâÑì ñÜÎèÍÉí× 
ÀèÍÜàØàÌ ãÖß ÅßÑàÍã×ÈÖòÜÓÜèÌæÚñ 
âÎèÌâ×Öà 15 ×èÌ. ãÍòãÉñÖßÉí×ãÓñÌÖòÞÃ 
ãÍÍÁèÃ ãÖß åØòÜàØàÌÅßâÑàßÅñ×ÌÉí× Âì: 
ÉÜÌâÆíòà â×Öà 7:00 äÓÃ ãÖß ÉÜÌãÖÃ â×Öà 
16:00 äÓÃ. æÖÇßâ×ÖàÀàÌËíÈÖÜÃ 90 ×èÌ.

♦ÄîÅèÈËíÈÖÜÃÀàÌÇñÜÇ:

ÌçàåÆòãÍòÏïòÄçàÌ×Ì 6 äÉ ÓêÌçòàÙèÀ 14,8 Øà 
15 ÀéäÖÀÖàÓ, ÅèÈÊìÀãÄÀÔàÇâÁí òàÀàÌ 
ËíÈÖÜÃ 3x3 Latin square: GL-0; GL-30  
-ãÖß GL-50 ÀñÜÌÀàÌËíÈÖÜÃ ÅèÈËîÀäÉ 
ÉòÜÃæÈòÅèÀÔàÎòÜÃÀèÌ ÁòàãÓñÀàÐàÀÑàÇ 
åÌ ÑàÇÌÜÀ âÚìÜÌÀèÌÀèÍÄîËíÈÖÜÃÀàÌÄß 
âÖêÌâÉêÍäÉËîÀÔñàÃ. ãÍòãÉñÖßÉí×ãÓñÌÖòÞÃ 
ãÍÍÁèÃ ãÖß ÜàØàÌÅßâÑàßÅñ×ÌÉí× âÀèÍ 

ÜàÄíÓãÍòâÁíòàØòÜÃ×éæÄ æÖÇßÀàÌËíÈÖÜÃ 15 
×èÌ.

V. ÀàÌâÀèÍÀçà ãÖß ×éåÄÁçòÓïÌ

ÀàÌâÀèÍÉí×ÔñàÃÜàØàÌãÓñÌÌëñÃÂèòÃ ÉçñÜàËéÈ 
ãÖß ãÉñÖßÅÜÃÜàËéÈËòÜÌâÁíòàÀèÌâÎèÌÉí× 
ÔñàÃÈÞ×, ÍèÌËëÀÄçàÌ×ÌÜàØàÌËêñåØò ãÖß 
ÜàØàÌËê ñâÛìÜËîÀƒ×èÌ ÁÜÃÅèÈãÉñÖßäÉ. 
×éåÄËàÈãØòÃÁÜÃÜàØàÌ (åØò) ÀñÜÌÀàÌ 
ÖíÃÓìâÝèÈÀàÌËíÈÖÜÃ Èò×ÇÀàÌÌçàåÆòâÉíà 
ÜíÍ (Microwave) âÑìñÜÂéÈæÖñÜèÈÉàÀàÌÀêÌ 
åØòãÀñÅèÈ. ÀàÌÂéÈæÖñÜàØàÌËêñÀêÌæÈò ãÓñÌ 
ÜêÃåÅñÄçàÌ×ÌÜàØàÌËêñåØò ãÖß ÜàØà Ëê ñ 
âÛ ìÜ âÝ èÈÀàÌ×éåÄÂñàâÂÓêÁÜÃÜàØàÌ. 
ÀàÌÄíÈÍèÌËëÀÜàØàÌËêñåØò ãÖß ÜàØàÌËêñ 
âÛìÜãÓñÌâÝèÈËîÀƒÓì ò åÌÉÜÌâÆí òàÀñÜÌåØò 
ÜàØàÌÅèÈ. ÄçàÌ×ÌÉí×ÔñàÃÁÜÃÜàØàÌËèÃ 
ÚíÈÌè òÌ æÈòÌçàâÜíàæÎ×éåÄËàÈãØòÃ, âÊí ñà, 
ÜéÌÆê×èÈÊî, ËàÈÆê òÌ CP ÂéÈæÖñ N×6,25 
Èò×Ç×éËêÀàÌÁÜÃ AOAC (1990) ×éåÄËàÈ æÇ 
NDF ãÖß ADF Èò×Ç×éËêÀàÌÁÜÃ Vansoest 
et al (1991) . 

VI. ÀàÌ×éåÄËàÃÈòàÌÅßÊéÉé

ÁçòÓïÌÄàÀÀàÌËíÈÖÜÃ ãÓñÌæÈò×éæÄËàÃÈòàÌ 
ÅßÊéÉé äÈÇÀàÌ×éæÄ ANOVA ãÖß Ìçà 
åÆ ò  Genera l  L inear  Mode l  (GLM) 
Program Minitab Software version 12.0 
(Minitab 1999), ÂñàÅßâÖñÇÁÜÃÄîËíÈÖÜÃ 
ÓêÂ×àÓãÉÀÉñàÃÀèÌËàÃÈòàÌÅßÊéÉé Ôï ñåÌ                     
ÖßÈ èÍÂ×àÓâÎ èÌæÎæÈ ò  (Probabil i ty)          
P<0.05; ÌçàåÆò×éËêÀàÌ Tukey’s Pairwise 
Comparison åÌÀàÌÅíÓËÞÍ.
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ÅïÈËêñÌçàåÆòâÁí òàåÌÀàÌËíÈÖÜÃÀàÌÄßâÖêÌ 
âÉêÍäÉ ãÓñÌ: Yij = μ +  Ai +Bj  + e ijk

Yij  	 =	 ÀàÌâÉêÍäÉ Ûì ÜàØàÌËêñ 	
		  ÀêÌæÈò
μ 	 =	 ÂñàÅßâÖñÇ
Ai 	 = 	 ÎßÅéÈËéÏíÌÁÜÃÜàØàÌ 		
	 äÎÕâÉÜéÌ
Bj 	 =   ÜéÈËéÑíÌÁÜÃäÉÅèÈ  

eijk 	 =   Â×àÓÂàÈâÂìñÜÌ

ÅïÈËêñÌçàåÆòâÁíòàåÌÀàÌËíÈÖÜÃÀàÌÇñÜÇ ãÓñÌ: 
Yij = μ + Ai +Bj +Ck( ij ) + eijk

Yij  	 =   ÀàÌÎñÞÌãÎÃ
μ 	 =   ÂñàÅßâÖñÇ
Ai 	 =   ÜéÈËéÑíÌÁÜÃâ×Öà
Bj 	 =   ÜéÈËéÑíÌÁÜÃäÉÅèÈ  
Ck( ij )   	 =   ÜéÈËéÑíÌÁÜÃÜàØàÌ
eijk 	 =   Â×àÓÂàÈâÂìñÜÌ

VII. ÏíÌæÈòÝèÍ

ÂñàâÂÓêÁÜÃÜàØàÌÄàÀÀàÌ×éåÄ ÅßãÈÃ 
åØòâØèÌÔïñåÌ:

ÉàÉßÖàÃ 1: ÏíÌÀàÌ×éåÄ ÅßãÈÃåØòâØèÌ×ñà 
×èÈÊîãØòÃ (DM), ÜéÌÆê×èÈÊî (OM) ãÖß ËàÈÆêòÌ 
(CP) ËêñÓêåÌãÂÐßÖèñÃ ãÓñÌÅïÃ, Åñ×ÌØÇòàÀêÌêÓê
ËàÈæÇÅïÃÀ×ñàåÍãÂÐßÖèñÃ. 

ÉàÉßÖàÃ 2: ÅßãÈÃâÊêÃÀàÌÀêÌÜàØàÌ 
æÈòÁÜÃÅèÈãÉñÖßÄîËíÈÖÜÃ ÍçñÓêÂ×àÓãÉÀ 
ÉñàÃÀèÌ ãÉñ×ñàÀàÌÀêÌæÈòËàÈÆêòÌÓêÂ×àÓ 

ãÉÀÉñàÃÀèÌ ÄßÅïÃÔï ñåÌÄîË íÈÖÜÃåÍãÂ           
ÐßÖèñÃ ÖßÈèÍ 50%. ÀàÌÀêÌÜàØàÌÖ×ÓÁÜÃ 
ËàÈ×èÈÊîãØòÃ ãÖß ËàÈÜéÌÆê×èÈÊîÓêÅïÃ Ôïñ 
åÌÄîËíÈÖÜÃ 20%. ÜèÈÉàÀàÌÀêÌæÈòÁÜÃ 
ËàÈæÇ NDF ãÖß ADF ÄßÓêÙòÜÇÖíÃâÓìñÜ 
ÎßÖéÓàÌåÍãÂÐßÖèñÃâÑêñÓÁëòÌ.

ÉàÉßÖàÃ 3: ÅßãÈÃåØòâØèÌ×ñà ÓêÂ×àÓ 
ãÉÀÉñàÃËàÃÈòàÌÅßÊéÉé ÖßÈèÍ (P<0,01) 
ÁÜÃÀàÌÅòàÃÌçòàÙèÀâÑêñÓÁÜÃãÍò ÖßØ×ñàÃ 
ÄîËíÈÖÜÃ 0% ãÖß 30%. ÜèÈÉàÀàÌãÖÀÎñÞÌ 
ÜàØàÌâÎèÌÆêòÌæÈòÈê ÔïñÄîËíÈÖÜÃåÍãÂ ÐßÖèñÃ 
ÖßÈèÍ 30%.

ÀàÌËíÈÖÜÃÖßÍíÍÀàÌÇñÜÇ Í ç ñÓ êÂ×àÓ 
ãÉÀÉñàÃËàÃÈòàÌÅßÊéÉé ÁÜÃÀàÌÀêÌæÈò 
ËàÈãØòÃ ãÖß ËàÈÜéÌÆê×èÈÊî, ãÉñÑèÈÓê 
Â×àÓãÉÀÉñàÃËàÃÈòàÌÅßÊéÉé ÁÜÃÀàÌ 
ÀêÌæÈòËàÈÆê òÌ CP åÌÖßÈèÍ (P<0,001) 
Ôï ñåÌÄîËíÈÖÜÃåÍãÂÐßÖè ñÃ ÖßÈèÍ 50%. 
Åñ×ÌÀàÌÀêÌæÈòËàÈæÇ ãÓñÙòÜÇÖíÃâÓì ñÜ 
ÅèÈÀêÌåÍãÂÐßÖèñÃâÑêñÓÁëòÌ. ÅßãÈÃåØòâØèÌ 
×ñà ÜèÈÉàÀàÌÇñÜÇËàÈãØòÃ ãÖß ÜéÌÆê×èÈ 
ÊîåÌÄîËíÈÖÜÃ 30% ãÓñÌÓêÂ×àÓãÉÀÉñàÃ 
ËàÃÈòàÌÅßÊéÉé. ÜèÈÉàÀàÇñÜÇËàÈæÇÓê 
Éç ñàÔï ñÄ îË íÈÖÜÃåÍãÂÐßÖè ñÃ ÖßÈèÍ 50% 
(ÉàÉßÖàÃ 4). 

VIII. ÍíÈ×éÄàÌ

ãÍòâÎèÌÅèÈËêñÀêÌÜàØàÌæÈòÛàÇÆßÌéÈ ãÖß 
Ó èÀâÖ ìÜÀÀêÌãÉñÅ ñ×ÌËê ñÜ ñÜÌ ÅßÜàÈËê ñ 
Å îÈ. ÌèÀÂí òÌÂ×òàæÈòËíÈÅÜÍÈòàÌÀàÌåØò 
ÜàØàÌãÀñãÍòÓàãÖò× ÅàÓàÈÅßÛîÍæÈò×ñà 
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åØòÜàØàÌÛàÇÆßÌéÈÖòÞÃãÍò ãÓñÌÓêÏíÌÈê 
À×ñàåØòÜàØàÌÑÞÃÆßÌéÈÈÞ× (Rosales and 
Gill, 1997). 

ÀàÌÖòÞÃãÍò äÈÇÀàÌÌçàåÆòåÍãÂÐßÖèñÃ ÅíÈÌèòÌ 
ãÍòÄßÍçñÓèÀÀêÌÎàÌåÈ âÌìñÜÃÄàÀÓê ÀéñÌÁê× 
ãÉñ×ñàÊòàâÝíàÉàÀâÍêÇÖíÓåØòåÍãÂ ÇîÍÖíÃ ÖîÈ                             
ÏñÜÌÀêñÌÁÞ× ãÜÍåØòãÍòÀêÌâËìñÜ ÖßÙòÜÇ 
ÉçñÓàÅèÈÀçñÄßÀêÌæÈòÈê (Stewart et al 1998). 

ÏíÌÀàÌËíÈÖÜÃÂèòÃÌê ò ÂòàÇÂìÀèÌÀèÍÀàÌËíÈ 
ÖÜÃÁÜÃ (Duke 1983) ãÖß (Roger et al 1999) 
ÑíÍ×ñà ÀàÌÀêÌæÈòËàÈÆêòÌãÓñÌÅïÃ ãÉñ×ñàÀàÌÀê
ÌæÈòËàÈæÇãÓñÌÓêÉçñà. 

ÏíÌÀàÌÂí òÌÂ×òàÁÜÃ Jones (1999) ãÖß 
Reed et al (1994) ÑíÍ×ñà ÀàÌåØòÜàØàÌ 
âÅêÓãÀñÅèÈ Â×ÌÔï ñåÌÖßÈèÍ 30% ÊòàÅïÃ 
âÀêÌæÎ ÀßâÑàßÅèÈÍç ñÅàÓàÈÝèÍæÈò. ÀàÌ 
âÅ êÓÜàØàÌãÀñãÍòÂ×ÌâÅêÓåÌÖßØ×ñàÃ 
30% Øà 50% ÁÜÃÜàØàÌËèÃÚíÈ ÂéÈæÖñ 
âÎèÌ×èÈÊîãØòÃ (Devendra 1993). 

åÌÍíÈÂíòÌÂ×òàËíÈÖÜÃÌêò ÅßãÈÃåØòâØèÌ×ñà 
ÀàÌÖòÞÃãÍòäÈÇÀàÌâÅêÓåÍãÂÐßÖèñÃ ãÓñÌ 
×éËêÀàÌÖòÞÃãÍòËê ñâÚàßÅíÓ ãÖß ×éËßÇà 
ÅàÈÈêÀ×ñàÀàÌÖòÞÃãÍÍÎßÎñÜÇÉàÓËçà 
ÓßÆàÈ âÑàßÅèÈÓèÀæÎËçàÖàÇâÂìñÜÃÎïÀÐèÃ 
ÁÜÃÂíÌÜìñÌ ãÖß ÉéÈÑßÇàÈæÈòÃñàÇ.

IX. ÍíÈÅßÛîÍ

ÀàÌÌçàåÆòØÇòàÀêÌê ãÖß åÍãÂÐßÖè ñÃÖòÞÃ 
ãÍòÖàÈ ãÓñÌÍç ñÓêÏíÌÅßËòÜÌãÉñÔñàÃåÈÉç ñ 
ÀàÌÀêÌÜàØàÌÁÜÃÅèÈ ÑòÜÓÈÞ×ÀèÌÀàÌ 
À êÌæÈ òËàÈÆ ê òÌÈ êÁ ë òÌ âÓ ì ñÜÅ èÈÀ êÌåÍãÂ                  

ÐßÖèñÃ ÛàÇÁëòÌ. ÀàÌâÅêÓåÍãÂÐßÖèñÃ ÖßÈèÍ 
30% ÁÜÃÜàØàÌÑìòÌÊàÌåØòãÀñãÍò ÄßÓêÏíÌ 
âÝèÈåØòÅèÈÅàÓàÈâÑê ñÓÌç òàÙèÀÁë òÌ 2 âËí ñà 
ËÞÍåÅñÀèÍÀàÌÖòÞÃãÍò äÈÇåØòÑÞÃãÉñØÇòà 
ÔñàÃÈÞ×. 
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X. âÜÀßÅàÌãÌÍËòàÇ
ÉàÉßÖàÃ 1: 	 Åñ×ÌÎßÀÜÍËàÃâÂÓêÁÜÃÜàØàÌ

ME*, Devendra and McLeroy, 1982.

(ÂñàÅßâÖñÇ “mean” ãÖß ÂñàÂ×àÓÂàÈâÂìñÜÌ “SE”)
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ÉàÉßÖàÃ 2: ÜàØàÌËêñÀêÌæÈò 

a , b, c ÂñàÅßâÖñÇËêñÓêÂ×àÓãÉÀÉñàÃÀèÌËàÃÈòàÌÅßÊéÉé (P<0,05)
(ÂñàÅßâÖñÇ “mean” ãÖß ÂñàÂ×àÓÂàÈâÂìñÜÌ “SE”)
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ÉàÉßÖàÃ 3: 	 ÀàÌâÉêÍäÉ (ADG) ãÖß ÀàÌãÖÀÎñÞÌÜàØàÌ (FCR)

 (ÂñàÅßâÖñÇ ″mean″ -ãÖß ÂñàÂ×àÓÂàÈâÂìñÜÌ ″SE”) 
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ÉàÉßÖàÃ 4: 	 ÜàØàÌËêñÀêÌæÈò ãÖß âÎêâÆèÌÀàÌÇñÜÇ 

a , b  ÂñàÅßâÖñÇ ËêñÓêÂ×àÓãÉÀÉñàÃÀèÌËàÃÈòàÌÅßËéÉé (P<0.05)
(ÂñàÅßâÖñÇ ″mean” -ãÖß ÂñàÂ×àÓÂàÈâÂìñÜÌ ″SE”) 
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ÝïÍÅßãÈÃ 1: 	 ÄîãÍòÖàÈÖòÞÃËíÈÖÜÃÀàÌÇñÜÇ
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ÂçàÁÜÍåÄ

Ñ×ÀÁòàÑßâÄíòà ÁçÅßãÈÃÂ×àÓÁÜÍåÄÓàÇèÃ 
ÜíÃÀàÌÆñ×ÇâÛìÜÅàÀíÌÁÜÃÎßâËÈÅß×êâÈèÌ 
(Sida-Sarec) ËêñåØòÀàÌÅßÙèÍÅßÙïÌ Æñ×Ç 
âÛìÜ ËëÌÝÜÌ âÁíòàåÌÀàÌÂíòÌÂ×òàËíÈÖÜÃÌêò. 
ÁçÅßãÈÃÂ×àÓÝïòÍîÌÂîÌÜèÌåØÇñÛ×Ã ÓàÇèÃ 
ËñàÌ ÈÕ. ÍîÌÊÜÃ Íí×ØÜÓ; Dr. Inger ledin; 
ËñàÌ ×èÌËÜÃ ãÑÃ×éÄéÈ. ÑòÜÓÌêò  ÁçÅßãÈÃ 
Â×àÓÁÜÍåÄ ÓàÇèÃÜòàÇ âÜìòÜÇ ÌòÜÃ ÑßÌèÀ 
ÃàÌÅïÌÂíòÌÂ×òàÀàÌÖòÞÃ ÅèÈÌçòàÆñ×Ã ËêñåØòÂ×àÓ 
Ýñ×ÓÓì ãÖß Æñ×ÇâÛìÜ âÝèÈåØòÏíÌÀàÌÂíòÌÂ×òà 
ÂèòÃÌêò æÈòÝèÍÏíÌÅçàâÖèÈ âÎèÌÔñàÃ Èê.
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ÀàÌËíÈÖÜÃÅïÈÜàØàÌÎàÆ×Ç  

ÅíÓ–ÑïËÜÌ ÑéÓ–Óß–ÄèÀ1 ÖŠÞÃ Âá–Åê×é–æÖ1  Åî×èÌ–Ìê ÑíÓ–ÓßÀÜÌ1

ÍíÈÂèÈØÇ§

ÀàÌËíÈÖÜÃÖ‹ÞÃÎàÆ×Ç (Pangasius hypophthalmus) äÈÇÀàÌÌçàåÆ‹ÜàØàÌË¯ãÉÀÉŠàÃ ÀèÌ 
ãÓŠÌæÈ‹ÈçàâÌêÌ Ë¯Í‹àÌØàÈ âÓìÜÃäÁÃ ãÁ×ÃÄçàÎàÅèÀ âÎèÌâ×Öà 3 âÈìÜÌ Âì: âÖ¸ÓãÉñ ×èÌËê 30 
âÈìÜÌÑëÈÅßÑà Øà ×èÌËê 30 âÈìÜÌÅéÃØà Îê 2005.

ÄîÈÎßÅíÃÁÜÃÀàÌËíÈÖÜÃ ãÓŠÌâÑ²ÜÅíÓËÞÍÜèÈÉàÀàÌÄßâÖêÌâÉêÍäÉ ãÖß âÅÈÊßÀéÈ 
ÁÜÃÀàÌÌçàåÆ‹ÜàØàÌ 3 ÅïÈ Ë¯ãÉÀÉŠàÃÀèÌ, ÀàÌËíÈÖÜÃãÓŠÌÓê 3 ÄîËíÈÖÜÃ ãÖß Óê 3 Æçòà 
ãÍÍ CRD. ÓêÀàÌÌçàåÆ‹ÜàØàÌ 3 ÆßÌéÈ Âì: T1 åÆ‹ÜàØàÌÅçàâÖèÈÝïÍÁÜÃÎàÈîÀ âÎèÌÉí×ÔìÌ, 
T2 ãÓŠÌÅïÈÜàØàÌË¯Óê×èÈÊîÈéÍË‹ÜÃÊ¯ÌâÎèÌÅŠ×ÌÎßÀÜÍÛèÀ (ÅïÈ A) ÎßÀÜÍ Óê: Ýçà 25%, ÅàÖê 
25%,  Á¸–âÍ–Ç 24%, –Îà––ãØ‹ÃÍíÈ 20% (ÌçàâÁ¿à), âÁ¿à–ÎÞÌ 5% –ãÖß ×é–Éà–ÓéÌ– C+Premix 1%. T3 
ãÓŠÌÅïÈÜàØàÌË¯–Óê×èÈÊîÈéÍË‹ÜÃÊ¯ÌâÎèÌÅŠ×ÌÎßÀÜÍÛèÀ (ÅïÈ B) ÎßÀÜÍ Óê: Ýçà 40%, ÅàÖê 
15%, ÀàÀ–Ê³×–âÛìÜÃ 20%, –Îà––ãØ‹ÃÍíÈ 14% (ÌçàâÁ¿à), âÁ¿à–ÎÞÌ 10% –ãÖß ×é–Éà–ÓéÌ C+Premix 
1%, ÌçòàÙèÀâÖ¸ÓÉ¿Ì ÅßâÖŠÇ 130 ± 3,4 ÀðàÓ ãÖß Ö×ÃÇà× 24 ± 1,9 ÆÉÓ.

ÏíÌ–æÈòÝèÍÁÜÃ–ÀàÌËíÈ–ÖÜÃÅß–ãÈÃ–åØ‹ –âØèÌ–×Šà–: ÎàË¯åÆ‹ÜàØàÌÅçàâÖèÈÝïÍÓêÀàÌÄßâÖêÌ 
âÉêÍäÉæÈ‹æ×À×ŠàÎàË¯åÆ‹ÅïÈÜàØàÌ äÈÇåÆ‹×èÈÊîÈéÍåÌË‹ÜÃÊ¯Ì (p<0.05), ÌçòàÙèÀÅßâÖŠÇ 
ÁÜÃÎà ãÓŠÌ 833 ± 59 ÀðàÓ, 506 ± 39 ÀðàÓ –ãÖß 577 ± 51 ÀðàÓ ãÖß Ö×Ã–Çà×Åß–âÖŠÇ ãÓñÌ 
41 ± 1,6 ÆÉÓ, 36,5 ± 1,6 ÆÉÓ –ãÖß  38 ± 1,7 ÆÉÓ åÌ–ÅéñÃËíÈ–ÖÜÃ T1, T2, T3 ÉàÓ–ÖçàÈèÍ. 
ÅçàÖèÍÜèÈÉà–ÀàÌ–ãÖÀ–ÎñÞÌ–ÜàØàÌ–Óà–âÎèÌ–ÌçòàÙèÀ (FCR) –ãÖß ÜèÈÉà–ÀàÌ–ÖÜÈ–ÉàÇ –ãÓŠÌ 1,74, 
1,87 –ãÖß 1,91 ãÖß ÜèÈÉà–ÀàÌ–ÖÜÈ–ÉàÇ ãÓñÌ 87%, 91% –ãÖß  84% åÌ–ÅéñÃ ËíÈ–ÖÜÃ T1, T2, 
T3 ÉàÓ–ÖçàÈèÍ.

ÄàÀ–ÀàÌ–æÖŠ–ÖÞÃ–ËàÃ–È‹àÌ–âÅÈÊßÀéÈ –ãÓŠÌ T1 ãÖß T2 æÈ‹ÝèÍÀçàæÖ ÛàÇÀ×Šà 200.000 ÀêÍ É¡ÀßÆèÃ 
ÅïÃÀ×Šà T3,  Âì: T3 ÓêÀçàæÖ ÉçñàÀ×Šà 160.000 ÀêÍ É¡ÀßÆèÃ–.

1ÅïÌÂíòÌÂ×òàÀàÌÎßÓíÃ (ÅÀÓ)
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Comparison of Three Feeding Formula on 
Pangasius hypophthalmus

Somphouthone Phimmachak1, Lieng Khamsivilay1, Souvanny Phommakhone1

Abstract

The experiment on the indigenous catfish (Pangasius hypophthalmus) was conducted in floating 
cage by testing different feeds. The experiment was conducted at Ban Hat, Champasak Province 
from 30 May to 30 August 2005. The objective was to compare the growth performances 
between three different feeds. The experiment was designed to have three replications per 
treatment.

The first treatment (T1) was fed commercial catfish feed. T2 was fed locally made formula (A) 
consisting of 25% rice bran, 25% maize, 24% beer brewing waste, 5% broken rice, 20% fish 
meal and 1% premix. T3 was fed locally made formula (B) consisting of 40% rice bran, 15% 
maize, 20% soybean waste, 10% broken rice, 14% fish meal and 1% premix. Initial average 
weights was 130 ± 3.4 g while average length 24±1.9 cm.

After the experiment, the growth performance was better for the commercial feed compared 
to the two local feeds (P < 0.05). The average weight of fish were 833 ± 59g, 506 ± 39g, and 
577 ± 51g while the average length were 41 ± 1.6cm, 36.45 ± 1.6 cm, and 38 ± 1.7 cm in T1, 
T2, and T3 respectively. The growth in weight per day were 7.8 ± 0.4g; 4.2 ± 0.5 g and 5 ± 
0.3g. FCR were computed to be 1.74, 1.87 and 1.91 with 87%, 91% and 84 % survival rates 
in T1, T2, and T3.

T1 and T2 gave more net income 200.000-kips/cage than those in T3, were 160.000-kips/ 
cage (rate for exchange 1 US$ = 10,800 kips).

Living  Aquatic Resources Research Center (LRReC), email: Larrec@nafri.org.la
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ÍíÈÌá

ÎèÈÄîÍèÌÀàÌÖ‹ÞÃÎàÀßÆèÃãÓŠÌæÈ‹ÝèÍÂ×à
Ó ÌéÇíÓÅïÃ âÌìñÜÃÄàÀÑïÓéÎßâËÈÁÜÃâÝíà Óê 
Â×àÓâÚàßÅíÓ ÓêãÓŠÌç òàÖçàâÆ ãÖß ÜŠàÃ 
âÀ èÍÌç òàË ¯âÎ èÌâÃ ì ñÜÌæÁÜçàÌ×ÇÂ×àÓÅß 
È×À âÆ¨Ì: ãÓŠÌçòàÁÜÃ ÆëñÃãÓŠÌãÓŠÌçòàÅàÇ 
ÛèÀÁÜÃÀàÌÖ‹ÞÃ  ãÖß ÜêÀÛàÇÅàÁà ÁÜÃ 
ÓèÌË¯ÅàÓàÈÖ‹ÞÃÎàÀßÆèÃæÈ‹, ãÌ×åÈÀñ ç 
ÉàÓ ÀàÌÖ‹ÞÃÎàÀßÆèÃ É¿ÌËëÌÅŠ×ÌåØÇŠËê ñ 
ÌçàåÆ‹ãÓŠÌÉíÀÔï ŠåÌØŠ×ÃÁÜÃÀàÌÆºÜàØàÌ 
À×ÓâÜíàÍ¡ÉçñàÀ×Šà 50% ÁÜÃÉ¿ÌËëÌ, âÌìñÜÃ 
ÄàÀÜàØàÌÆë ñÃÌçàåÆ‹ãÓŠÌÜàØàÌÅçàâÖèÈ 
ÝïÍË¯ÌçàâÁ¿àÄàÀÎßâËÈåÀ‹ÂÞÃ Ë¯ÓêÖàÂà 
ÅïÃ âÝèÈåØ‹ÏíÌÉÜÍãËÌÓêÁÜÈÄçàÀèÈ ãÖß 
Á¹ÌÀèÍÖàÂàÜàØàÌ, ÌÜÀÄàÀÌ´Ì Ïï ‹Ë¯Ôï Š            
âÁÈÌÜÀØŠàÃæÀÄàÀÉí×âÓìÜÃ ãÓŠÌÓêÂ×àÓ 
ØÇî ‹ÃÇàÀ åÌÀàÌÄèÈÆºÜàØàÌÅçàâÖèÈÝïÍ, 
âÑ²ÜâÎèÌÀàÌÛî ‡ÈÏŠÜÌÍèÌØàÈ¨ÃÀñà× ÀàÌ 
ÌçàåÆ‹×èÈÊîÈéÍåÌË‹ÜÃÊ¯Ì âÎèÌÅŠ×ÌÎßÀÜÍ 
åÌÀàÌÅ‹àÃâÎèÌÅïÈÜàØàÌÎà ãÖß ÎßÅíÓ 
ãÍÍÑºÌÍ‹àÌ Äë ñÃãÓŠÌËàÃâÖìÜÀÌ±ÃË¯ÜàÈ 
ÆŠ×ÇåØ‹Û‡îÈÏŠÜÌÉ¿ÌËëÌÀàÌÏßÖéÈ.

ÆßÌ éÈÎàË ¯ÅàÓàÈÌ çàÓàÖ ‹ ÞÃåÌÀßÆ èÃ 
ãÓŠÌÓêÛàÇÆßÌéÈËèÃÎàÑºÌâÓìÜÃ ãÖß Îà 
ÌçàâÁ¿à ãÉŠÂ×ÌãÓŠÌÎàË¯ÓêÂîÌÖèÀÅßÌß 
È¨ÃÌê ò: ÄßâÖêÌâÉêÍäÉæÈ‹æ×, ÓêÂ×àÓÉ‹ÜÃ 
ÀàÌÁÜÃÉßÛàÈÅïÃ ãÖß ÎàÆ×ÇÀ¡ãÓŠÌ 
ÎàÑºÌâÓìÜÃÆßÌéÈÌ±Ã Ë ¯Ó êÂ îÌÌßÅíÓÍèÈ 
ÂìÈ¨ÃËêñÀŠà×Óà.

È¨ÃÌ´Ì, ÅïÌÂ¿ÌÂ×‹àÀàÌÎßÓíÃ ÄëñÃåØ‹Â×àÓ 
ÅçàÂèÌåÌÀàÌÅëÀÅàÅïÈÜàØàÌÅçàÖèÍÎà 

Á¹ÌÓà. ÄîÈÎßÅíÃãÓŠÌ âÑ²ÜÅíÓËÞÍÀàÌÄß 
âÖêÌâÉêÍäÉÁÜÃÎàÆ×Ç ãÖß ÏíÌÉÜÍãËÌ 
ÀçàæÖ äÈÇÀàÌÌçàåÆ‹Å ïÈÜàØàÌË¯ãÉÀ 
ÉŠàÃÀèÌ.

×éËêÀàÌ

ÅßÊàÌË¯ ãÖß æÖÇßâ×Öà

ÅßÊàÌË¯åÌÀàÌËíÈÖÜÃÂ´ÃÌêò ãÓñÌËíÈÖÜÃ 
åÌÀßÆèÃÔ ï ñãÓŠÌ ç òàÁÜÃ Ë¯Å ïÌ×àÃÅßãÈÃ 
Í‹àÌØàÈ âÓìÜÃäÁÃ ãÁ×ÃÄçàÎàÅèÀ, ÀàÌËíÈ 
ÖÜÃãÓŠÌåÆ‹â×Öà 3 âÈìÜÌ Âì: ãÉñ×èÌËê 30 
âÈìÜÌÑëÈÅßÑà Øà ×èÌËê 30 âÈìÜÌ ÅéÃØà Îê 
2005.

×éËêÀàÌËíÈÖÜÃ

ÀàÌËíÈÖÜÃãÓŠÌåÆ‹ãÍÍ CRD Óê 3 ÅéñÃËíÈ 
ÖÜÃ ãÖß 3 Æçòà åÆ‹ÀßÆèÃË̄âÝèÈÄàÀæÌÖÜÌ Áß 
ÙàÈÀßÆèÃ ãÓŠÌ 1,5 Ó x 2 Ó x 1,5 Ó. 
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ÉàÉßÖàÃ  1: ÅŠ×ÌÎßÀÜÍ ãÖß âÎêâÆèÌÁÜÃÅŠ×ÌÎßÀÜÍåÌÅïÈÜàØàÌ (%)

ÅïÈÜàØàÌ

(*): ÅŠ×ÌÎßÀÜÍË¯Í¡Ýï‹ÜèÈÉàÅŠ×Ì ().

ÀàÌ×éâÂàßØàÂîÌÂŠàËàÃÜàØàÌË¯ÎßÀÜÍåÌÅïÈÜàØàÌ ãÖß ÖàÂà ãÓŠÌÅßãÈÃæ×‹åÌ 
ÉàÉßÖàÃ 2.
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ÉàÉßÖàÃ  2: ËàÈÜàØàÌË¯ÍèÌÄîåÌÅïÈÜàØàÌãÉŠÖßÆßÌéÈ (% ÌçòàÙèÀãØ‹Ã)

(*): Éí×âÖÀË¯æÈ‹ÄàÀÀàÌÂéÈæÖŠ

ÏíÌÁÜÃÀàÌ×éâÂàßÅßãÈÃåØ‹âØèÌ×Šà ÓêÂ×àÓãÉÀÉŠàÃÀèÌÛàÇËàÃÈ‹àÌÂ×àÓÆîñÓ, äÎÕâÉÜêÌ 
ãÖß æÁÓèÌ ÖßØ×ŠàÃ ÜàØàÌÅïÈ A, B ãÖß ÜàØàÌÅçàâÖèÈÝïÍ.
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ÀàÌÎßÅíÓÜàØàÌ ãÖß ÀàÌåØ‹ÜàØàÌ

ÍíÈÅŠ×ÌÎßÅíÓãÉŠÖßÜèÌåØ‹ÖßÜÞÈ, Æñ èÃ 
ÅŠ×ÌÎßÅíÓÁÜÃÜàØàÌ ÉàÓâÎêâÆèÌåÌÅïÈ 
ÜàØàÌ ãÖß ÂíÌåØòÎßÅíÓâÁ¿àÀèÌ ÄàÀÌ´Ì 
ÌçàâÁ¿àæÎÜèÈåÌâÂñìÜÃÍíÈÆ¸ÌË³×æÎ åØ‹âÎèÌ 
âÅ´Ì ãÖß ÌçàæÎÉàÀåØ‹ãØ‹Ã äÈÇåÆ‹ÑèÈÖíÓ 
ÆŠ×ÇâÑ²ÜåØ‹ãØ‹Ãæ× ÄàÀÌ´Ì ÌçàæÎÆñèÃÉàÓ 
âÎêâÆèÌÀàÌåØ‹ÜàØàÌ ãÖß ÌçàæÎâÀìÜÎà Ûì 
ÅàÓàÈÌçàÜàØàÌË¯âÛìÜÌ´Ì âÀèÍÝèÀÅà 

æ×‹åÌÉï‹âÔèÌ Ûì Éï ‹ãÆŠâÑì ñÜÍ¡åØ‹ÜàØàÌâÀêÈ 
âÆºÜÖà.

ÀàÌåØ‹ÜàØàÌãÓŠÌåØ‹ 3% ÁÜÃÌçòàÙèÀäÉ 
É¡×èÌ ãÖß ãÍŠÃåØ‹ÅÜÃÂ´Ã Âì ÉÜÌâÆ¿àÎß ÓàÌ 
8:30 äÓÃ ãÖß ÉÜÌãÖÃ 17:30 äÓÃ. 

ÜàØàÌË¯ÎßÅíÓÁ¹ÌãÓŠÌÌçàâÁ ¿àÀ×ÈÂîÌ 
ÌßÑàÍåÌØ‹ÜÃ×éæÄÁÜÃÀíÓÖ‹ÞÃÅèÈ ãÖß ÀàÌ 
ÎßÓíÃ âÑ²ÜÆÜÀØàËàÈÉŠàÃƒ.

ÝïÍÅßãÈÃ 1: ãÏÌ×àÈÁÜÃÀàÌ×àÃÀßÆèÃ
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ÜèÈÉàÀàÌÎŠÜÇÎà

ÀàÌËíÈÖÜÃãÓŠÌæÈ‹åÆ‹ÎàÆ×Ç (P.hypo-
phthalmus) Ë¯ÓêÂ×àÓÅíÓÍïÌ ãÖß ãÁÃãÝÃ 
ÓêÁßÙàÈ ÎßÓàÌ 90 Øà 140 ÀðàÓ ÎŠÜÇ 
åÌÜèÈÉàÂ×àÓÙàãÙ‹Ì 15 äÉ É¡ÉàãÓèÈ Ûì 
ÉíÀâÎèÌ 45 äÉ É¡ÀßÆèÃ. 

ÀàÌâÀèÍÁ§ÓïÌ

ÆèñÃÌçòàÙèÀÎàÄçàÌ×Ì 10 äÉ åÌãÉŠÖßÀß 

ÆèÃ âÑ²ÜâÎèÌÉí×ÔŠàÃåÌÀàÌâÀèÍÁ§ÓïÌËàÃ 
È‹àÌÌç òàÙèÀ ãÖß Ö×ÃÇà×ÀŠÜÌÎŠÜÇÎà. 
ÄàÀÌ´Ì ÄßâÀèÍÁ§ÓïÌäÈÇÅîŠÓÎàÄçàÌ×Ì 10 
äÉ ÓàâÎèÌÉí×ãËÌ×èÈãËÀÌç òàÙèÀ ãÖß 
Ö×ÃÇà×ÎßÄçàËîÀâÈìÜÌ ãÖß åÌâÈìÜÌÅîÈ 
Ë‹àÇÁÜÃÀàÌËíÈÖÜÃ.

ÅŠ×ÌÀàÌ×èÈãËÀÂîÌÌßÑàÍÌç òà ãÓŠÌÓê  
ÜóÜÀÆêâÄÌ Do, pH,Äß×èÈãËÀËîÀƒÅÜÃÜà 
ËéÈÉ¡Â´Ã. 

ÉàÉßÖàÃ 3:  ÂŠàÅßâÖŠÇÉí××èÈãËÀÂîÌÌßÑàÍÌç òà ÁÜÃãÉŠÖß 
ÅéñÃËíÈÖÜÃåÌÆŠ×ÃæÖÇßÀàÌËíÈÖÜÃ, Â×àÓÚàÇÂŠà (± SD) ãÓŠÌÂ×àÓ 
ãÉÀÉŠàÃåÌÅàÓÆçòàËíÈÖÜÃ.

ÀàÌËíÈÖÜÃæÈ‹ÈçàâÌêÌåÌÆ×ñÃÖßÈïÐíÌ ÆëñÃâÝèÈåØ‹ÖßÈèÍÌçòàÁ¹ÌÔŠàÃæ××à ãÖß ÂîÌÌß ÑàÍÌçòà 
ÓêÀàÌÎŠÞÌãÎÃæ× (ÜîÌØßÑïÓÉœÖíÃ ãÖß âÎèÌÅàÇâØÈÌ±Ã Ë¯âÝèÈåØ‹ÎàÀéÌÜàØàÌ Ù‹ÜÇÖíÃ 
åÌâÈìÜÌÅîÈË‹àÇ).
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âǺÌÅßãÈÃ 1: ÀàÌÎñÞÌãÎÃÁÜÃÌçòàÙèÀÎà åÌãÉŠÖßÅéñÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ +/- SD). Â×àÓãÉÀ 
ÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßæÖÇßæÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌË¯ãÉÀÉŠàÃÀèÌ (a, b, c; P< 0.05).

ÀàÌ×éâÂàßÁ§ÓïÌ

×éâÂàßËàÃÅßÊéÉ éÈ ‹×ÇäÎÕãÀðÓ SPSS 
(ANOVA) âÑ²ÜâÍ¯ÃÂ×àÓãÉÀÉŠàÃ åÌÀàÌ 
âÉêÍäÉÁÜÃÎà.

ÏíÌæÈ‹ÝèÍÄàÀÀàÌËíÈÖÜÃ

ÜèÈÉàÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÎàÆ×Ç (P. 
hypophthalmus)

ÌŸÙèÀÎà: ÌçòàÙèÀÅßâÖŠÇÁÜÃÎà åÌÅàÓ 
ÅéñÃËíÈÖÜÃ ÄàÀÉí×ãËÌË¯æÈ‹âÀèÍÀçàåÌãÉŠ 
ÖßâÈìÜÌ æÈ‹ÅßãÈÃæ×‹åÌåÌâÅ´ÌÅßãÈÃ Ëê 
1, ÎàË¯ÓêÀàÌÄßâÖêÌâÉêÍäÉæ× ãÓŠÌÅéñÃËíÈ 

ÖÜÃ Ëê 1 (T1) äÈÇÓêÌçòàÙèÀâÖ¸ÓÉ¿ÌÄàÀ 130 
ÀðàÓ Á¹ÌÓàâÎèÌ 833 ÀðàÓ åÌæÖÇßâ×Öà 3 
âÈìÜÌ åÌÁßÌßË¯ÅéñÃËíÈÖÜÃ Ëê 2 ãÖß 3 ãÓŠÌ 
ÓêÌçòàÙèÀ âÖ¸ÓÉ¿Ì 128 ÀðàÓ Á¹ÌÓà âÎèÌ 506 
ÀðàÓ ãÖß ÄàÀ 131 ÀðàÓ Á¹ÌÓà âÎèÌ 577 
ÀðàÓ ÉàÓÖçàÈèÍ.

ÓèÌæÈ‹ÅßãÈÃåØ‹âØèÌ×Šà åÌË‹àÇâÈìÜÌ Ëê 2 
Îà åÌÅéñÃËíÈÖÜÃ Ëê 1 ÓêÁßÙàÈåØÇŠÀ×Šà Îà 
åÌÅÜÃÅéñÃËíÈÖÜÃ ãÖß ÓêÌçòàÙèÀÛàÇ À×Šà 500 
ÀðàÓ ÅŠ×Ì T2 ãÖß T3 ÛèÃÄàÀ ÀàÌËíÈÖÜÃ 
ÄëñÃÓêÌçòàÙèÀÅïÃÀ×Šà 500 ÀðàÓ.
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Ö×ÃÇà×ÁÜÃÎà:

Ö×ÃÇà×âÖ¸ÓÉ¿ÌÓêÂ×àÓãÉÀÉŠàÃÀèÌâÖèÀÌ‹ÜÇåÌãÉŠÖßÀßÆèÃ, ãÉŠÛèÃÄàÀÅçàâÖèÈÀàÌ ËíÈÖÜÃ, 
Ö×ÃÇà×ÁÜÃÎà åÌÅéñÃËíÈÖÜÃ Ëê 2 ãÖß 3 ãÓŠÌÍ¡ãÉÀÉŠàÃÀèÌ È̈ÃË̄ÅßãÈÃ åØ‹âØèÌåÌâǺÌÅßãÈÃ 
Ëê 2.

âÅ´ÌÅßãÈÃ 2:  ÀàÌÎñÞÌãÎÃÁÜÃÖ×ÃÇà×Îà åÌãÉŠÖßÅéñÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ +/- SD) 
Â×àÓãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßæÖÇßæÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌË¯ãÉÀÉŠàÃÀèÌ               
(a, b, c; P< 0.05).
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âÅ´ÌÅßãÈÃ 3: ÀàÌÎñÞÌãÎÃÁÜÃÌçòàÙèÀÎà åÌãÉŠÖß×èÌ (Daily weight gain) Îà åÌãÉŠ 
ÖßÅéñÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ +/- SD). Â×àÓãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßæÖÇß 
æÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌË¯ãÉÀÉŠàÃÀèÌ (a, b, c; P< 0.05).



The Lao Journal of Agriculture and Forestry

  July - December 2006                 32

ÉàÉßÖàÃ 4: ÅßãÈÃÀàÌâÉêÍäÉÁÜÃÎàÆ×Ç P. hypophthalmus åÌÀßÆèÃË¯ÌçàåÆ‹Üà 
ØàÌË¯ãÉÀÉŠàÃÀèÌ, Â×àÓÚàÇÂŠà (± SD) ãÓŠÌÂ×àÓãÉÀÉŠàÃåÌÅàÓÆçòàËíÈÖÜÃ.

ÚàÇâØÈ:	 ÜèÀÅÜÌÑàÅàÜèÃÀéÈË¯ãÉÀÉŠàÃÀèÌÉàÓãÊ×ÌÜÌ ãÓŠÌÂ×àÓãÉÀ 		
ÉŠàÃËàÃÅßÊéÉé (p<0,05)
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ÀàÌæÖŠÖÞÃËàÃÈ‹àÌâÅÈÊßÀéÈ

ÉàÉßÖàÃ Ëê 6: ÂŠàÈîŠÌÈŠÞÃÄàÀÀàÌËíÈÖÜÃ (ÀêÍ)

ÂéÈæÖŠåÌÀçÖßÌêÎàÁàÇæÈ‹åÌÖàÂàÈÞ×ÀèÌ 15.000 ÀêÍ/ÀéäÖ, âØèÌ×Šà ÀàÌÌçàåÆ‹ÜàØàÌ 
ÅçàâÖèÈÝïÍ ãÖß ÜàØàÌÎßÅíÓÅïÈÌ±ÃÓêÂŠàÈŠîÌÈŠÞÃåÀ‹ÂÞÃÀèÌ 600.000 ÀêÍ É¡ 3 ÀßÆèÃ Ûì 200.000 
ÀêÍ É¡ÀßÆèÃ ÅŠ×ÌÎàË¯åÆ‹ÜàØàÌÎßÅíÓÅïÈËêÅÜÃ ÓêÏíÌÀçàæÖÉœÀ×Šà Âì: 479.000 ÀêÍ É¡ 3 ÀßÆèÃ 
Ûì 160.000 ÀêÍ É¡ÀßÆèÃ.
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ÅßÛ‡îÍ

ÎàË¯åØòÈò×ÇÜàØàÌÅçàâÖèÈÝïÍ ÓêÀàÌÄßâÖêÌ 
âÉêÍäÉæÈ‹æ×À×ŠàÎàË¯åØ‹ÜàØàÌÎßÅíÓ×èÈ 
ÊîÈéÍÑºÌÍ‹àÌ ËèÃÅïÈ A ãÖß B, âÑàßÂîÌÂŠà 
äÎÕâÉÜêÌÁÜÃÜàØàÌÅçàâÖèÈÝïÍ ãÓŠÌÅïÃÀ×Šà 
ÅïÈÜàØàÌÎßÅíÓâÜÃ.

Ü èÈÉàÀàÌãÖÀÎ ñÞÌÜàØàÌÓàâÎ èÌÆ ¸Ì 
(FCR) âØèÌ×ŠàÜàØàÌÅçàâÖèÈÝïÍ ãÓŠÌÈê 
À×ŠàÚïŠ, ãÉŠÜàØàÌÅïÈ A ÓêËŠàãÝÃË¯ÄßÅà 
ÓàÈÌçàåÆ‹æÈ‹ âÑàßâÓ²ÜæÖñÖÞÃËàÃÈ‹àÌ 
âÅÈÊßÀéÈâØèÌ×Šà ÅïÈÜàØàÌË¯ÌçàåÆ‹×èÈÊî 
ÈéÍåÌâÁÈË‹ÜÃÊ¯ÌÌ´Ì ÓêÏíÌÀçàæÖåÀ‹ÂÞÃ 
ÀèÍÜàØàÌÅçàâÖèÈÝïÍ ãÉŠÀàÌÌçàåÆ‹É¿ÌËëÌ 
ãÓŠÌÉçñàÀ×Šà. 

Ï ŠàÌÀàÌËíÈÖÜÃÈ¨ÃÀŠà× Â×ÌÓêÀàÌÌçà 
åÆ‹×èÈÊîÈéÍÉí×Ü²Ì Ë¯ÓêÖàÂàÊìÀÀ×ŠàãËÌ 
ÎàÎ³Ì âÑ²ÜÖîÈÏŠÜÌÉ¿ÌËëÌ, Í¡Â×ÌâÀèÍÜà 
ØàÌæ×òâÎèÌâ×ÖàÌàÌ (Í¡Â×ÌâÀêÌ 1 Üà ËéÈ) 
âÑàßÄßâÝèÈåØ‹ÜàØàÌâÀêÈâÆºÜÖà.

Á§ãÌßÌçà

âÑ²ÜåØ‹æÈ‹ÏíÌÀçàæÖË¯Âî òÓÂŠà Â×ÌÓêÀàÌ 
ÎŠÜÇÎà åÌÜèÈÉàË¯ÅïÃÀ×ŠàÌ¸, ÀàÌÅëÀÅà 
åÌÖèÀÅßÌßÈ¨ÃÀŠà× Â×ÌÓêÀàÌÅëÀÅàÀèÍ 
ÀàÌÖ‹ÞÃåÌÙÜÃÈéÌ ãÖß Â×ÌÎèÍÎîÃåØ‹ 
ÅïÈÜàØàÌËêñÓêÂîÌÂŠàäÎÕÉêÌ ãÖß æÁÓèÌ 
ÅïÃÁ¹Ì ãÖß ÓêÀàÌËíÈÖÜÃÂìÌÀŠÜÌÀàÌÌçà 
åÆ‹.

âÜÀÀßÅàÌÜ‹àÃÜêÃ

×éÖßÑíÃ ×îÈÑèÌæÆ,1993. ÜàØàÌÁÜÃÎà 
ÓßØàæÖÍí×ÖßÑà, ÍàÃÀÜÀ, ÎßâËÈæË 
(ÑàÅàæË) 216 Ù‹à.

ÌèÌËéÇà ÜîÎßâÅêÈ, 2004. ÀàÌÐëÀÜíÍÝíÓ 
ÜàØàÌ ãÖß ÀàÌåØ‹ÜàØàÌÅçàÖèÍÎàÑºÌ 
âÓìÜÃ åÌãÓŠÌçòàÁÜÃ, ÅßÊàÍèÌÂ¿ÌÂ×‹à Üà 
ØàÌÎàÌçòàÄìÈ, âÁÈÍí×ÖßÑà, ÀíÓÀàÌÎßÓíÃ, 
ÍàÃÀÜÀ, ÎßâËÈæË (ÑàÅàæË) 1-23  Ù‹à.

ÅêÅîÑèÌ ÌàÀàÅèÌ ãÖß Ìê×èÈ ÑèÌÌàâÑèÈ,  2001. 
Âï ŠÓìÓàÈÉßÊàÌÅïÈÜàØàÌÅèÈ, ÀíÓÖ‹ÞÃÅèÈ 
ãÖß ÀàÌÎßÓíÃ ÌßÂÜÌÛ×Ã×ÞÃÄèÌ, ÎßâËÈ 
Öà× 40 Ù.

ÜàÓÜÌ Û×ÃÌàÖîÓéÄ éÈ, 2001. ÀàÌËíÈ 
ÖÜÃÂ×ÍÂîÓ salmonella åÌåÅ‹æÀŠÅçàÖèÍÜà 
ØàÌÎàÈîÀ, ÅßÊàÍèÌâËèÀäÌäÖÇêÜàÆê, ÍàÃ 
ÀÜÀ, ÎßâËÈæË.
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ÀàÌÄèÈÅèÌÀàÌÎïÀæÓòÅèÀ Èò×ÇÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃÃñà  

ÅêÄèÌ ÄèÌÈêÑéÈ1

ÍíÈÂèÈØÇ§

âÑì ñÜâÎèÌÀàÌÎèÍÎîÃ âÑê òÓÜèÈÉàÀàÌÄßâÖêÌâÉêÍäÉËàÃÈòàÌÍçÖéÓàÈÁÜÃæÓòÅèÀ åÌÅ×Ì 
ÎïÀåØòÅïÃ ãÖß åØòÏíÌÏßÖéÈÛàÇÌèòÌ, ×ÞÀÃàÌÀàÌÄèÈÅèÌÅ×ÌÎïÀæÓòÅèÀ Èò×ÇÀàÌÉèÈÅàÃ 
ãÖß ÖéÀéñÃÃñà ãÓñÌâÎèÌÎèÈåÄÜèÌÅçàÂèÌ ËêñÄßÉòÜÃÓêÀàÌÎßÉéÍèÈÔñàÃÊìÀÉòÜÃÉàÓÛèÀÀàÌ. 
âÑìñÜãÌåÅñÀàÌÄèÈÅèÌÅ×ÌÎïÀ âÌìñÜÃÄàÀ×ñàÀàÌÎïÀæÓòÅèÀÁÜÃÎßÆàÆíÌÏñàÌÓà ãÓñÌÎïÀ 
ãÍÍËçàÓßÆàÈ ãÖß ÉàÓãÌ×Â×àÓÂéÈÁÜÃåÏÓèÌ äÈÇÍçñÓêÀàÌÍí×ÖßÍèÈÝèÀÅà. ÜèÌâÎèÌÅàÇ
âØÈâÝèÈåØòÀàÌÎïÀæÓòÅèÀÍçñæÈòÝèÍÏíÌ, ÀàÌÄßâÖêÌâÉêÍäÉÆòà ãÖß ÍàÃÂèòÃÎïÀ ãÖò×ÀçñÉàÇ ÆëñÃâÝèÈ 
åØòÓêÀàÌÅéòÌâÎìÜÃÖàÇÄñàÇ ãÖß âÅÇâ×ÖàåÌÀàÌÎïÀÂìÌåÚñ.

ÅßÌèòÌ, ÄëñÃÑàåØòâÀêÈÓêãÌ×Â×àÓÂéÈåÌÀàÌÅëÀÅàÀàÌÄèÈÅèÌÅ×ÌÎïÀæÓòÅèÀ Èò×ÇÀàÌ ÉèÈÅàÃ 
ãÖß ÖéÀéñÃÃñà. ÀàÌÅëÀÅàÂèòÃÌêò ãÓñÌåÆòâ×Öà 4 Îê åÌÅ×ÌÎïÀæÓòÅèÀ ÜàÇî 10 Îê ÎïÀÖßÇßØñàÃ 2x2 
ãÓèÈ. ÏíÌÁÜÃÀàÌËíÈÖÜÃ ÅßãÈÃåØòâØèÌ×ñà ÈÜÌËêñÓêÀàÌÉèÈÅàÃ ãÍÍâÖìÜÀÉèÈ ãÖß ÖéÀéñÃÃñà 
60% åÌÄçàÌ×ÌæÓòÅèÀ 752 ÉíòÌ ÉçñâÌìòÜËêñ 1 âÝèÀÉà ãÓñÌÓêÍç ÖéÓàÈâÑêòÓÁëòÌ ÅïÃÀ×ñàÈÜÌÜìñÌƒ Âì: 
âÑêòÓÁëòÌ 17 ãÓèÈÀòÜÌ ÉçñÎê. Åñ×ÌÈÜÌËêñÓêÍçÖéÓàÈ ÉçñàÅîÈ ãÓñÌÈÜÌËêñÍçñÓêÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃÃñà 
âÆèñÌ: åÌÄçàÌ×ÌæÓòÅèÀ 966 ÉíòÌ ÉçñâÌìòÜ Ëêñ 1 âÝèÀÉà ãÓñÌÍçÖéÓàÈâÑêòÓÁëòÌÑÞÃãÉñ 14 ãÓèÈÀòÜÌ 
ÉçñÎê.

ÅßÛîÍãÖò× Å×ÌÎïÀæÓòÅèÀËêñæÈòÝèÍÀàÌÄèÈÅèÌÈò×ÇÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃÃñà ãÓñÌÓêÂ×àÓ 
ÅçàÂèÌËêñÅîÈ ËêñÄßÆñ×ÇåØòæÓòÅèÀåÌÅ×ÌÓêÀàÌÄßâÖêÌâÉêÍäÉæ×, ÖçàÉíòÌÆìñÈê, ÍçñÓêÀéñÃÃñàÛàÇ 
ãÖß ÉíòÌæÓòÍçñâÎèÌÑßÇàÈ. ÄîÈÎßÅíÃÁÜÃÀàÌÄèÈÅèÌ ÀçñâÑìñÜâÑêòÓÀàÌÏßÖéÈÁÜÃæÓòËñÜÌ, Óê
ÖàÇæÈòÄàÀÉíòÌËëÌËêñÖíÃæÎæ×ÁëòÌ, æÓòÄßÓêÂ×àÓãÁÃãÀñÌ ãÖß æÓòËêñâÛìÜÄàÀÀàÌÉèÈÅàÃ 
ÄßæÈòÝèÍÂ×àÓÆîñÓÆìñÌ ãÖß Â×àÓÜîÈíÓÅíÓÍïÌÁÜÃÈéÌæÈòÔñàÃÑÞÃÑç.

1ÅïÌÂíòÌÂ×òàÀßÅéÀçà ãÖß ÎñàæÓò ÑàÀâÙìÜ (ÅÀÎÙ)
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Teak Plantation Management by thinning and pruning
Sychanh Chadiphith1

Abstract

Thinning and pruning are key factors to improve the growth volume of teak plantations. With 
proper management farmers can improve their income. Unfortunately, in Luang Prabang most 
teak farmers do not carry out silvicultural treatments to improve their volume. This leads to 
low growth, tree mortality and the need for replanting. 

This study focused on comparing differing silvicultural applications to teak farmers. The study 
has been carried out for the last four years (2002-2006) in teak plantations which were 10 
years old with spacing of 2x2 meters. The highest volume was in a plot where thinning and 
pruning were applied. This showed a 60% increase with 752 teaks per 1 ha with a volume of 
17,296m3/year. The lowest volume plot was 966 teak tree per 1 ha which had only 14,000m3  
where no treatments were applied.

It can be concluded that active management of small-scale teak plantations can increase timber 
production and thereby improve income of teak farmers. 

Nothern Agriculture and Forestry Rearch Center (NAFReC
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ÍíÈÌá

æÓòÅèÀ (Teak) ÊìæÈò×ñà âÎèÌæÓòËêñÓêÆìñÅÞÃÆß 
ÌéÈÌë ñÃ Æë ñÃÝï òÄèÀÀèÌÔñàÃãÏñÛàÇåÌËíñ×äÖÀ 
âÑàßæÓòÅèÀ âÎèÌæÓòËê ñÓ êÅêÅèÌ, Ö×ÈÖàÇ 
Å×ÇÃàÓ, âÛìòÜÓåÅ, ÉíÍãÉñÃÃñàÇ, ÔìÈØíÈ 
Éí×ÙòÜÇ, ÍçñÅêÀÁàÈ Ûì ãÉÀãØÃÃñàÇ, Ìçòà 
ÙèÀâÍíà, ãÁÃãÝÃ ÓêÂ×àÓËíÌËàÌÅïÃ ÉçñÀèÍ 
ÀàÌÎñÞÌãÎÃÁÜÃÖíÓÒòàÜàÀàÈ, ãÓÃæÓò 
ãÖß âÆìòÜÑßÇàÈÉñàÃƒ. ÌÜÀÄàÀÌêò æÓòÅèÀ 
ÇèÃâÎèÌæÓòËêñÎïÀÃñàÇ ãÖß ÄßâÖêÌâÉêÍäÉæ× 
âÑàßåÍÁÜÃæÓòÅèÀ âÎèÌÎßâÑÈåÍÀ×òàÃ 
ÅàÓàÈÅèÃâÂàßËàÈÜàØàÌæÈò åÌÎßÖé 
ÓàÌÛàÇÀ×ñàåÍæÓòÆßÌéÈÜì ñÌ, æÓòÅèÀ Åà 
ÓàÈÅòàÃÅàÌÌçòàÓèÌÆßÌéÈÌëñÃ âÜêòÌ×ñà:  âËèÀ 
äÉÀêäÌÌ Tectoguinone (ÅîËèÈ âÈÈ×éÅéÈ, Ñ.Å 
2536) ËêñÅßÅíÓæ×òåÌâÌìòÜæÓò âÝèÈåØòÎ×À Íçñ 
ÅàÓàÈÀèÈÀêÌæÓòÅèÀæÈò.

æÓ òÅ èÀÓ êÊ é ñÌÀ çàâÌ êÈÄ çàÀ èÈÔ ï ñÅßâÑàßåÌ 
ãÊÍÜàÆêÉÜÌåÉò ãÖß Áë òÌÔï ñÉàÓËçàÓß 
ÆàÈÍçñâËíñàåÈãØñÃ âÎèÌÉíòÌãÓñÌÜéÌâÈÇ, Ñß 
Óòà, æË (ËàÃÑàÀâÙìÜ) ãÖß ÓêÍàÃÄîÈåÌ ÜéÌ 
äÈâÌâÆÇ. 

åÌ ÅÎÎ Öà× ÀàÌÎïÀæÓòÅèÀãÓñÌâÎèÌÁß 
Í×ÌÀàÌÀ×òàÃÁ×àÃ äÈÇÅßâÑàß ãÓñÌ 
ÁßÍ×ÌÀàÌÎïÀæÓòÅèÀÁÜÃÆà×ÀßÅéÀÜÌ 
ÔïñãÁ×ÃÑàÀâÙìÜ ËêñæÈòâÖêòÓÎïÀæÓòÅèÀÓàãÉñ 
2-3 ËíÈÅß×èÈÏñàÌÓà (ÀßÆ×Ã ÀßÅéÀçà 
ãÖß ÎñàæÓò, 2005) âÎèÌÉíòÌãÓñÌ ãÁ×ÃÛ×Ã 
ÑßÍàÃ æÈòÎßÀàÈâÜíàæÓòÅèÀ âÎèÌÍîÖéÓß 
ÅéÈÜèÌÈèÍÌë ñÃÁÜÃãÁ×Ã (æÆÇßÑèÌ ÖàÅê, 

1995). 
åÌÎèÈÄîÍèÌÌê ò  âÌì òÜËê ñÎ ñàÎïÀæÓòÅèÀåÌËí ñ× 
ãÁ×Ã Óê ÎßÓàÌ 10.200 âÝèÀÉà (ÑßãÌÀ 
ÀßÅéÀçà ãÖß ÎñàæÓò ãÁ×ÃÛ×ÃÑßÍàÃ, 
2002) âÌìòÜËêñÅñ×ÌåØÇñÄßâÎèÌÁÜÃÆà×Àß 
ÅéÀÜÌ Ëê ñÎ ïÀÉàÓÑì òÌËê ñÝàÍÑÞÃ ãÖß Óê 
Â×àÓÂòÜÇÆèÌÎàÌÀàÃ Åñ×ÌÛàÇãÓñÌ âÌìòÜ
ËêñÈéÌÀßÅéÀçàËêñÉéÈÀèÍâÅèòÌËàÃ ãÖß ÅàÇÌçòà 
ÆëñÃÓèÌÅßÈ×ÀåÌÀàÌÖçàÖÞÃ ãÖß ÁíÌÅíñÃ.

Ä îÈÎßÅ í ÃÛ èÀåÌÀàÌÎ ïÀÁÜÃÆà×ÀßÅ é 
ÀÜÌ ãÓñÌâÑìñÜÝèÍåÆòâÁí òàåÌÀàÌÎîÀÅòàÃËê
ñ ÑèÀÜàåÅ, âÂì ñÜÃÝèÍåÆòÑàÇåÌÂí×âÝìÜÌ, 
ÁàÇâÎèÌâÅÈÊßÀéÈÁÜÃÂÜÍÂí×, ÌçàåÆòÅ×Ì 
ÎïÀâÑì ñÜåØòæÈòÓàÅçàÖèÍÅéÌâÆì ñÜ, Ý èÍÎß 
ÀèÌåÌÅéÈÌçàåÆòËêñÈéÌ ãÖß ÁàÇâÌìòÜËêñÅ×Ì 
ÎïÀæÓòÅèÀåØòãÀñÌàÇËëÌæÈòæ× ÑàÇÛèÃ ËêñËçà 
ÀàÌÎïÀæÓò. ÅßÌèòÌ, âÑìñÜÝèÍÎßÀèÌâÝèÈåØòÅ×Ì 
ÎïÀæÓòÅèÀÓêÀàÌÄßâÖêÌâÉêÍäÉÈêÌè òÌ Åß 
ÊàÌËêñÎïÀãÓñÌâÎèÌÎèÈåÄÛèÀ âÝíàÂ×ÌâÖìÜÀ 
ÅßÊàÌËêñ ËêñâÚàßÅíÓ ÑòÜÓËèÃÓêÀàÌÄèÈÅèÌ 
ÔñàÃÊìÀÉòÜÃ âÆèñÌ: ÀàÌÜßÌàæÓ ÑìòÌËêñ, ÀàÌÖé 
ÀéñÃÃñà, ÀàÌÉèÈÅàÃÁßØÇàÇ ÖßÇßØñàÃ ãÖß 
âÉèÀÌéÀ×éÆàÀàÌÉñàÃƒ âÁíòàÆñ×ÇÌçàÜêÀ.

åÌÎèÈÄîÍèÌÌêò Å×ÌÎïÀæÓòÅèÀÁÜÃÆà×ÀßÅé 
ÀÜÌåÌËí ñ×ãÁ×Ã Åñ×ÌÛàÇãÓñÌÇèÃÍç ñËèÌ 
æÈòÝèÍÀàÌÄèÈÅèÌ åØòÊìÀÉòÜÃÉàÓÖßÍíÍ 
×ßÌß×èÈ×éËßÇàâËì ñÜ âÎèÌÉí òÌãÓñÌãÍÍ 
ÎñÜÇÉàÓËçàÓßÆàÈ ÉàÓãÌ×Â×àÓÂéÈ 
ÁÜÃåÏÓèÌ ÛèÃÄàÀÎïÀãÖò× Àç ñÍç ñÓêÀàÌÍí× 
ÖßÍèÈÝèÀÅà Äë ñÃâÎèÌÅàâØÈâÝèÈåØòÅ×Ì 
ÎïÀæÓòÅèÀËí ñ×æÎÓêÀàÌÄßâÖêÌâÉêÍäÉÆòà, 
ÂîÌÌßÑàÍÁÜÃæÓòËêñæÈòÓàÄàÀÅ×ÌÎïÀ ÇèÃ 
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ÍçñËèÌæÈòÓàÈÊàÌ, ÍçÖéÓàÈÅßâÖñÇÉçñÎêÇèÃÉçñà 
ãÖß ÇèÃÅéòÌâÎìÜÃÂñàåÆòÄñàÇÉñàÃƒ ÁÜÃÀàÌ 
ÅòàÃÅ×ÌæÓòÅèÀÜêÀÈò×Ç.

ÈèñÃÌèòÌ, ÄëñÃâÀêÈÓêÀàÌÅëÀÅàØà×éËêÀàÌÄèÈ 

âÜÀßÅàÌËíÍË×Ì

 ÀàÌâÑêòÓÁëòÌÁÜÃÍçÖéÓàÈ åÌÆèòÌÜàÇîËêñãÉÀÉñàÃÀèÌ ÛèÃÀàÌÉèÈÅàÃÁßØÇàÇÖßÇß 

ÅèÌÅ×ÌÎïÀÈò×ÇÀàÌÉèÈÅàÃ ãÖß ÖéÀé ñÃÃñà  
åÌÖßÈèÍËêñãÉÀÉñàÃÀèÌ âÑìñÜÔàÀÝïò×ñàÀàÌ 
ÉèÈÅàÃ ãÖß ÖéÀéñÃÃñàåÌÝïÍãÍÍåÈ ËêñÄßâÝèÈ 
åØòÉíòÌæÓòÅèÀÓêÀàÌÄßâÖêÌâÉêÍäÉÈê. 

ãÛñÃÁçòÓïÌ: ÅïÌÂíòÌÂ×òà×éËßÇàÅàÈÎñàæÓò, Ñ.Å 2538

 ÀàÌâÑêòÓÁëòÌËàÃÈòàÌÖ×ÃÅïÃ ãÖß ÙòàÉòàÃ åÌÆèòÌÜàÇî ËêñãÉÀÉñàÃÀèÌ

ãÛñÃÁçòÓïÌ: ÓßËê äÑæÆ, Ñ.Å 2538



39ÀçÖßÀíÈ - ËèÌ×à 2006

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

I. ÄîÈÎßÅíÃ

ÅëÀÅàÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ ËàÃ 
ÈòàÌÍçÖéÓàÈ Èò×ÇÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃ Ãñà 
åÌÖßÈèÍËêñãÉÀÉñàÃÀèÌ Âì: 50%, 60%, ãÖß 
70% ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ.

ÎÞÍËÞÍÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÅ×ÌÎïÀ 
ËêñæÈòÝèÍÀàÌÄèÈÅèÌ ãÖß Å×ÌÎïÀãÍÍÎñÜÇ 
ÉàÓËçàÓßÆàÈ.

II. ÅßÊàÌËêñÅëÀÅà

ÍòàÌÖàÈËñàãÝñ âÓìÜÃÎàÀÜï ãÁ×ÃÛ×ÃÑß 
ÍàÃ.

III. ÀçàÌíÈâ×ÖàåÌÀàÌÅëÀÅà

ÀàÌÅëÀÅàÌêò ãÓñÌåÆòæÖÇßâ×Öà 4 Îê Æë ñÃ 
âÖêñÓãÉñÎê 2002 - 2005.

IV. ×éËêÀàÌÅëÀÅà

4.1 ÝïÍãÍÍÀàÌËíÈÖÜÃ ÎßÀÜÍÓê 4 ÅéñÃ 
ËíÈÖÜÃ Âì: 

 ÈÜÌËê 1: ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 	
		  ÖéÀéñÃÃñà åÌÖßÈèÍ 50% 		
		  ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ.

 ÈÜÌËê 2:  ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 	
		  ÖéÀéñÃÃñà åÌÖßÈèÍ 60% 		
		  ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ.

 ÈÜÌËê 3:	 ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 	
		  ÖéÀéñÃÃñà åÌÖßÈèÍ 70% 		
		  ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ. 

 ÈÜÌËê 4:	 ÍçñÓêÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃ 	
 Ãñà (ÈÜÌÉí×ÔìÌ) 

4.2 ÀàÌÜÜÀãÍÍÀàÌËíÈÖÜÃ           

ÎßÀÜÍÓê 2 Æçòà åÌãÉñÖßÆçòà ÎßÀÜÍÓê 4 ÈÜÌ 
ÆëñÃãÉñÖßÈÜÌ ÄßÓêÁßÙàÈ 25 ãÓèÈ x 25 
ãÓèÈ. ÈèñÃÅßãÈÃåÌÝïÍÙòàÉçñæÎ.

4.3 ÜîÎßÀÜÌ           

- Ñòà: åÆòÉèÈÅàÃ ãÖß ÖéÀéñÃÃñà

- ÑòàÁç ãÖß âÖìñÜÇäÂòÃ: åÆòÅçàÖèÍÖéÀéñÃÃñà

- ÁèòÌæÈ: åÆòÅçàÖèÍÁëòÌÉíòÌæÓò âÑìñÜÖéÀéñÃÃñà

- æÓòæÏñâÎèÌÖçà: åÆòÅîÍÑòàÁç âÑìñÜÖéÀéñÃÃñà

4.4 Áè òÌÉÜÌÀàÌÖíÃâÝèÈ×ÞÀÝñ×ÓÀèÍ   
Æà×ÀßÅéÀÜÌ          

 ÀàÌÖíÃâÀèÍÀçàÁç òÓïÌÈò×ÇÀàÌÅçàÑà
È ËàÃÈòàÌÅßÑàÍÅ×ÌÎïÀ: æÈòÖíÃÅçàÑàÈ 
ãÉñÖßÂÜÍÂí× Ëê ñÓêÀçàÓßÅéÈÅ×ÌÎïÀâÎèÌ 
ÁÜÃÉíÌâÜÃ, æÈòÅßâÙêâØÈÏíÌ ãÖß ÄîÈÎß 
ÅíÃÁÜÃ×ÞÀÃàÌÀàÌÄèÈÅèÌÅ×ÌÎïÀæÓòÅèÀ 
åØòÎßÆàÆíÌÝèÍÆàÍ ãÖò×ÄëñÃÅçàÑàÈãÉñÖß 
ÂÜÍÂí× ÉàÓãÍÍÒÜÓÅçàÑàÈ.

 ÀàÌÅçàÛ×ÈâÌìòÜËêñ:           	  
æÈòÖíÃÅçàÛ×È Ýñ×ÓÀèÍâÄíòàÁÜÃÅ×ÌÎïÀæÓòÅèÀ 
âÑìñÜâÀèÍ ÀçàÁçòÓïÌËàÃÈòàÌÁÜÍâÁÈÆàÇãÈÌ, 
Â×àÓÙàãÙòÌÁÜÃæÓòÅèÀ, ÖèÀÅßÌßÝïÍ 
ÝñàÃÁÜÃæÓòÅèÀ ãÖß ÀçàÌíÈËéÈ âÑì ñÜÅòàÃ 
âÎèÌÈÜÌËíÈÖÜÃ.

 ÀàÌÂèÈâÖìÜÀÅ×ÌÎïÀ:   ÛèÃÄàÀÖíÃÅçà 
Û×ÈâÌìòÜËêñ ãÖß ÝïòÅßÑàÍÀàÌÄßâÖêÌâÉêÍ 
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ÈÜÌËê 4
ÈÜÌËê 3

ÈÜÌËê 1
ÈÜÌËê 2
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äÉÁÜÃæÓòÅèÀåÌãÉñÖßÅ×ÌÎïÀãÖò× ãÓñÌ 
âÜíàÁç òÓïÌËêñâÀèÍÀçàæÈòÌè òÌ ÓàÂèÈâÖìÜÀâÜíà 
Å×ÌÎïÀËêñÓêÂ×àÓâÚàßÅíÓ ÅàÓàÈÄèÈÅèÌ 
ãÖß ÅòàÃâÎèÌÈÜÌËíÈÖÜÃæÈò äÈÇÄßâÍêñÃ 
ËàÃÈòàÌÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀåÌ 
Å×ÌÎïÀ ËêñÅßÚçñàÅßâÚêÀèÌ, ÄçàÌ×ÌÉíòÌæÓò 
åÌÅ×ÌÎïÀÉòÜÃÛàÇÀ×ñà 500 ÉíòÌ ÁëòÌæÎ ãÖß 
ÜàÇîÁÜÃÅ×Ì ÀçñÉòÜÃ 5 Îê ÁëòÌæÎ. 

 ÀàÌâÆèÌÅèÌÇàÀèÍâÄíòàÁÜÃÅ×ÌÎïÀ:    
Å×ÌÎïÀæÓòËêñÊìÀÂèÈâÖìÜÀæÈò âÑñìÜâÝèÈ ÀàÌ 
ËíÈÖÜÃ ãÓñÌæÈòâÜíàÅèÌÇàåØòâÄíòàÁÜÃ 
Å×ÌÎïÀâÆèÌ âÑìñÜÝèÍÎßÀèÌÍçñåØòâÀêÈÓê 
ÍèÌØàÉàÓÓàÑàÇÛèÃ âÎèÌÉí òÌãÓñÌâ× 
Öà×éÆàÀàÌâÁí òàæÎÉèÈÅàÃæÓòÅ èÀåÌ 
Å×ÌÎïÀ Æà×ÀßÅéÀÜÌÜàÈÄßÍç ñÑçåÄ 
ÇòÜÌâÅÇÈàÇæÓòÅèÀËêñÉèÈÜÜÀæÎ ãÖß 
ÜêÀÍèÌØàÌëñÃ ãÓñÌÀàÌÖèÀÖÜÍÉèÈæÓò 
ÁÜÃÍîÀÂíÌÑàÇÌÜÀ.

Æà×ÀßÅéÀÜÌËêñÓàâÍêñÃÀàÌÅàËéÈ

 ÀàÌÄèÈÐëÀÜíÍÝíÓ:  æÈòÄèÈÐëÀÜíÍÝíÓåØò 
ÂÜÍÂí×ËêñÓêÂ×àÓÅíÌåÄÔàÀâÁíòàÝñ×ÓÀàÌ 
ÄèÈÅèÌÅ×ÌÎïÀ äÈÇÀàÌãÌßÌçà×éËêÀàÌÉèÈ 
ÅàÃ ãÖß ÖéÀéñÃÃñà ÑòÜÓËèÃÅßâÙêÏíÌæÈòÝèÍ 
åØòâÁíàâÄíòàÝèÍÝïò. ÛèÃÄàÀÌèòÌ ÀçñæÈòÌçàÑà ãÉñÖß 
ÂÜÍÂí× ÖíÃæÎâÍêñÃÀàÌÅàËéÈ×éËê ÀàÌÉèÈ ãÖß 
ÖéÀéñÃÃñà.

ÅàËéÈÀàÌÖéÀéñÃÃñàæÓòÅèÀ ÔïñâÓìÜÃäÑÌæÆ

ÀàÌÌçàåÆòÜîÎßÀÜÌâÑìñÜÖéÀéñÃÃñà



The Lao Journal of Agriculture and Forestry

  July - December 2006                 42

4.5 ÀàÌÅòàÃÈÜÌËíÈÖÜÃ           

ÑàÇÛèÃÀàÌâÆèÌÅèÌÇàÅçàâÖèÈ, Áè òÌÉÜÌÉçñ 
æÎãÓñÌÀàÌÄèÈÅòàÃÈÜÌËíÈÖÜÃ äÈÇÜêÃåÅñ 
ÉàÓÝïÍãÍÍÀàÌËíÈÖÜÃ ãÓñÌæÈòÅòàÃÄçàÌ×Ì 
4 ÈÜÌ âÎèÌÝïÍ 4 ÛñÞÓÓíÌËíÌ ÆëñÃÓêÁßÙàÈ 25 
x 25 ãÓèÈ. ÈèñÃÅßãÈÃåÌÝïÍ:

4.6 ÀàÌÂèÈâÖìÜÀÉíòÌÉèÈ ãÖß ÉíòÌÄíñÃæ×ò           

ÛèÃÄàÀÀàÌÅòàÃÈÜÌÅçàâÖèÈãÖò×, ÁèòÌÉÜÌ 
ÉçñæÎãÓñÌÀàÌÂèÈâÖìÜÀÉíòÌÉèÈ ãÖß ÉíòÌÄíñÃæ×ò. 
ÉíòÌËêñÊìÀÉèÈãÓñÌÚàÇÈò×Ç×íÃÓíÌÅêãÈÃ Åñ×Ì  
ÉíòÌËêñÄíñÃæ×òãÓñÌÍçñæÈòÚàÇØÇèÃ, ÀàÌÂèÈâÖìÜÀÌêò 
ãÓñÌæÈòÜêÃåÅñÓàÈÊàÌ ËêñâÝíà×àÃâÜíàæ×ò Âì:

À. ÓàÈÊàÌÉíòÌËêñÉèÈÜÜÀ:

 ÉíòÌËêñâÎèÌÑßÇàÈÍíòÃãÓÃ
 ÖçàÉíòÌÂíÈÃç

 ÉíòÌæÓòÌòÜÇËêñÓêÀàÌÄßâÖêÌâÉêÍäÉ 
ÆòàÀ×ñàÉíòÌÜìñÌ

 ÉíòÌËêñÁëòÌÍÞÈÅêÀèÌ
 ÉíòÌËêñÓêâÝìÜÌÇÜÈÎíÀÂîÓÀèÌÛàÇ. 

ÈèñÃÅßãÈÃåÌÝïÍÁòàÃÖîñÓÌêò:

ÉíòÌæÓòÅèÀËêñÂ×ÌÉèÈÜÜÀ

25 x 25 ãÓèÈ

25 x 25 ãÓèÈ 25 x 25 ãÓèÈ

25
 x

 2
5 

ãÓ
èÈ

25 x 25 ãÓèÈ

25 x 25 ãÓèÈ 25 x 25 ãÓèÈ

25
 x

 2
5 

ãÓ
èÈ

25 x 25 ãÓèÈ

25 x 25 ãÓèÈ 25 x 25 ãÓèÈ

25
 x

 2
5 

ãÓ
èÈ

25 x 25 ãÓèÈ

25 x 25 ãÓèÈ 25 x 25 ãÓèÈ

25
 x

 2
5 

ãÓ
èÈ
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Á. ÓàÈÊàÌÉíòÌËêñÄíñÃæ×ò:

 ÓêÖçàÉíòÌÆìñÈê
 ÖçàÉíòÌÍçñÓêÑßÇàÈÍíòÃãÓÃâÁíòà
     ËçàÖàÇ
 ÓêâÝìÜÌÇÜÈÈê
 ÉíòÌËêñÓêÀéñÃÃñàÛàÇ. 

ÈèñÃÅßãÈÃåÌÝïÍÁòàÃÖîñÓÌêò:

4.7 ÀàÌ×èÈãËÀÀàÌÄßâÖêÌâÉêÍäÉ 
ÁÜÃæÓòÅèÀ           

 ÀàÌ×èÈãËÀÖ×ÃÅïÃ: ÀàÌ×èÈãËÀ 
Â×àÓÅïÃÌêò ãÓñÌ×èÈãËÀãÉñÙòàÈéÌÁëòÌØàÎàÇ 
ÇÜÈ. Åñ×ÌÜîÎßÀÜÌËêñåÆò×èÈãËÀÂ×àÓÅïÃ 
ãÓñÌãÓèÈÍèòÃÇà×ËêñÅàÓàÈÈëÃÁëòÌ ÈëÃÖíÃæÈò.

ÓàÈÊàÌÉíòÌËêñÄíñÃæ×ò

               H1 + H2 + H3...........+ Hn

H = 
                               n

H :  Ö×ÃÅïÃÅßâÖñÇÁÜÃæÓòÔìÌÉíòÌ (ãÓèÈ)

H1 + H2 + H3......+ Hn : Ö×ÃÅïÃÁÜÃÉíòÌ æÓò 

ãÉñÉíòÌËê 1 ØàÉíòÌËê n (ãÓèÈ)

n : ÄçàÌ×ÌÉíòÌæÓòËêñ×èÈãËÀËèÃÚíÈ (ãÓèÈ)

 ÀàÌ×èÈãËÀÖ×ÃÝÜÍ: ãÓñÌ×èÈãËÀãÉñ 
ÙòàÈéÌ ÁëòÌæÎØàÄîÈ 1,30 ãÓèÈ Ûì ÄîÈÅïÃ 
ÑÞÃâÜéÀ Åñ×ÌÜîÎßÀÜÌËêñåÆò×èÈãËÀ ãÓñÌ 

ãÓèÈÀçò. 
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D :  ÙòàÉòàÃÅßâÖñÇ (ÆèÃÉêãÓèÈ)

D1 + D2 + D3....+Dn : ÙòàÉòàÃÁÜÃÉíòÌæÓò  	

      ãÉñÉíòÌËê 1 Øà ÉíòÌËê n (ÆèÃÉêãÓèÈ)

n :  ÄçàÌ×ÌÉíòÌæÓòËêñ×èÈãËÀËèÃÚíÈ (ÉíòÌ)

 ÀàÌÂéÈæÖñÍçÖéÓàÈ: ãÓñÌÀàÌÂéÈæÖñ 
ÍçÖéÓàÈæÓò ÔïñåÌãÉñÖßÈÜÌËíÈÖÜÃ ×ñàÄß 
ÓêÍçÖéÓàÈæÓòÛàÇÎàÌåÈåÌãÉñÖßÎê âÑì ñÜ 
ÓàÅíÓËÞÍÀàÌÄßâÖ êÌâÉ êÍäÉÁÜÃÅ×Ì 

	
	 D1 + D2 + D3............ + Dn
D = 
                           n

V = ( DBH )2 x H x F

V :  	 ÍçÖéÓàÈæÓòÔìÌÉíòÌ (ãÓèÈÀòÜÌ)

DBH :	 ÙòàÉòàÃÑÞÃâÜéÀ (ÆèÃÉêãÓèÈ)

H : 	 Ö×ÃÅïÃÅîÈÁÜÃÉíòÌæÓò

F :	 Éí×ÂïÌÂ×àÓÅò×Ç

ÎïÀÑàÇÛèÃËêñÝïòÙòàÉòàÃ, Ö×ÃÅïÃ ãÖß Éí×ÂïÌ 
ÂñàÂ×àÓÅò×Ç âÝíàÀç ñÅàÓàÈÂéÈæÖñØàÍçÖé 
ÓàÈÁÜÃÅ×ÌÎïÀÈèñÃÀñà×æÈò äÈÇÜêÃÉàÓÅïÈ 
ÈèñÃÖîñÓÌêò:

×éËê×èÈãËÀÂ×àÓÅïÃ ÁÜÃæÓòÅèÀ ×éËê×èÈãËÀÖ×ÃÝÜÍ ÁÜÃæÓòÅèÀ
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4.8 ÀàÌÉèÈÅàÃÁßØÇàÇÖßÇßØñàÃ          

ãÓñÌÄßÉèÈÉàÓÉí òÌËê ñÊìÀÚàÇÈò×Ç×íÃÓíÌ 
ÅêãÈÃ Åñ×ÌÉí òÌËê ñÍç ñÊìÀÚàÇãÓñÌÉí òÌËê ñÄí ñÃ         
æ×ò äÈÇÄßåØòÆà×ÀßÅéÀÜÌâÎèÌÏïòÉèÈÅàÃ âÜÃ  
ÑàÇåÉò ÀàÌãÌßÌçàÄàÀ×éÆàÀàÌ. ÀàÌÉèÈÌêò 

ãÓñÌÄßÉèÈØñàÃÄàÀÙòàÈéÌÁëòÌÓà 10 ÆèÃÉê 
ãÓèÈ Ûì ÄßÉèÈÄçàÙòàÈêÌÀçñÇéñÃâÎèÌÀàÌÈê âÑìñÜ 
ÛêÀâ×èòÌÍçñåØòÉçâÀêÈÙçñÁë òÌÓàåÚñ. Åñ×ÌÜîÎß 
ÀÜÌ ËêñåÆòÉèÈãÓñÌÑòà ÊòàÉíòÌåØÇñ ÜàÈÄßåÆò 
âÖìñÜÇ ÀçñæÈò. 

×éËêÀàÌÉèÈÅàÃÁßØÇàÇÖßÇßØñàÃ

4.9 ÀàÌÖéÀéñÃÃñà         

ÀàÌÖéÃñàãÓñÌãÓñÌÄßÖéÉàÓÝïÍãÍÍËêñ×àÃ 
æ×ò ÆëñÃÎßÀÜÍÓêÀàÌÖéÀéñÃÃñàåÌÖßÈèÍ 50% 
60% ãÖß 70% ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ. 
ÀàÌÖéÀé ñÃÃñàÅçàÖèÍÉí òÌæÓòÉç ñà ãÖß ÓêÃñàÁß 
ÙàÈÌòÜÇ ãÓñÌÄßåÆòâÖìñÜÇäÂòÃ ãÖß ÓêÈ 
ÁçâÀàßÜÜÀ, ÊòàÉíòÌæÓòÅïÃ ãÖß ÓêÁßÙàÈ 

åØÇñ ãÓñÌÄßåÆòÁè òÌæÈÎêÌÁëòÌæÎ ãÖò×âÜíà 
ÑòàÉèÈÜÜÀ, Åñ×Ì×éËêÀàÌÖéÀéñÃÃñàÌêò ãÓñÌÄß 
ÖéåØòÄçàÀèÍÖçàÉí òÌ âÑì ñÜÛêÀâ×è òÌÍç ñåØòâÀêÈÓê 
âÆìòÜÑßÇàÈÉàÓÝÜÇËêñÖéÌèòÌ. ÈèñÃÅßãÈÃ åÌÝïÍ 
ÙòàÉçñæÎ.
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ÀàÌÖéÀéñÃÃñà 
ËêñÓêÁßÙàÈÌòÜÇ

ÀàÌÖéÀéñÃÃñàËêñÔïñÉçñà ÀàÌÖéÀéñÃÃñàËêñÔïñÅïÃ

V. ÏíÌæÈòÝèÍÄàÀÀàÌÅëÀÅà

ÏñàÌÀàÌÅëÀÅàåÌÀàÌÎïÀæÓòÅèÀ ÜàÇî 10 
Îê ËêñÎïÀæÖÇß 2 x 2 ãÓèÈ, åÆòâ×Öà 4 Îê 
ÆëñÃâÖêñÓãÉñÎê 2004 - 2005 ÓêÏíÌæÈòÝèÍ ÈèñÃ 
ÉçñæÎÌêò:

5.1 ÈÜÌËê 1: ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 
ÖéÀéñÃÃñà 50% ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ

  ÄçàÌ×ÌæÓòÅèÀ ÀñÜÌÀàÌÉèÈÅàÃ: 125 	     
ÉíòÌ, ÓêÍçÖéÓàÈ: 1,01 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñÊìÀÉèÈÅàÃ: 78 ÉíòÌ, Óê 
      ÍçÖéÓàÈ: 0,11 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñâÛìÜÄàÀÀàÌÉèÈÅàÃ: 	
      47 ÉíòÌ, ÓêÍçÖéÓàÈ: 0,89 Ó3.

 ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ ÑàÇÛèÃ 	
     ÀàÌÉèÈÅàÃ ÓêÍçÖéÓàÈ: 1,01 Ó3 ÉçñÎê.

5.2 ÈÜÌËê 2: ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 
ÖéÀéñÃÃñà 60% ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ

 ÄçàÌ×ÌæÓòÅèÀÀñÜÌÀàÌÉèÈÅàÃ: 121 	      
ÉíòÌ, ÓêÍçÖéÓàÈ: 1,04 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñÊìÀÉèÈÅàÃ: 74 ÉíòÌ, Óê 
     ÍçÖéÓàÈ: 0,08 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñâÛìÜÄàÀÀàÌÉèÈÅàÃ: 	
      47 ÉíòÌ, ÓêÍçÖéÓàÈ: 0,95 Ó3.

 ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ ÑàÇÛèÃ 	
     ÀàÌÉèÈÅàÃ ÓêÍçÖéÓàÈ: 1,08 Ó3 ÉçñÎê.
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5.3 ÈÜÌËê 3: ÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 
ÖéÀéñÃÃñà 70% ÉàÓÂ×àÓÅïÃÁÜÃÖçàÉíòÌ

 ÄçàÌ×ÌæÓòÅèÀÀñÜÌÉèÈÅàÃ: 116 ÉíòÌ, Óê 	
     ÍçÖéÓàÈ: 1,02 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñÊìÀÉèÈÅàÃ: 69 ÉíòÌ, Óê 
     ÍçÖéÓàÈ: 0,09 Ó3.

 ÄçàÌ×ÌæÓòÅèÀËêñâÛìÜÄàÀÀàÌÉèÈÅàÃ: 	
     47 ÉíòÌ, ÓêÍçÖéÓàÈ. 0,92 Ó3.

 ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ ÑàÇÛèÃ 	
     ÀàÌÉèÈÅàÃ ÓêÍçÖéÓàÈ: 1,06 Ó3 ÉçñÎê.

5.4 ÈÜÌËê 4: ÍçñÓêÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃ 
Ãñà 

 ÄçàÌ×ÌæÓòÅèÀåÌÈÜÌ: 60 ÉíòÌ, Óê 	      
ÍçÖéÓàÈ: 0,87 Ó3.

 ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ ÓêÍçÖé 	      
ÓàÈ: 0,87 Ó3 ÉçñÎê. 

(ÅçàÖèÍæÓòÅèÀåÌÈÜÌÅíÓËÞÍÌê ò Åñ×ÌÛàÇ 
ÄßâÎèÌæÓòÌòÜÇ ãÖß ÉàÇâÎèÌÄçàÛàÇ).

VI. ÅßÛîÍÏíÌÀàÌÅëÀÅà

ÀàÌÅëÀÅàåÌÂèòÃÌê ò ãÓñÌåÆòâ×Öà 4 Îê Æë ñÃ 
âÖêñÓãÉñ Îê 2002 - 2005 åÌÅ×ÌÎïÀæÓòÅèÀ 
ÜàÇî 10 Îê ËêñÎïÀæÖÇß 2 x 2 ãÓèÈ. ÏíÌÁÜÃ 
ÀàÌÅëÀÅàÓàÈÅßÛîÍæÈòÈèñÃÌêò: 

 ÈÜÌËêñÓêÀàÌÉèÈÅàÃãÍÍâÖìÜÀÉèÈ ãÖß 
ÖéÀéñÃÃñà åÌÖßÈèÍ 60% åÌâÌìòÜËêñ 1 

âÝèÀÉà ËêñÓêæÓòÅèÀ 752 ÉíòÌ ãÓñÌÓêÍçÖéÓàÈ 
âÑêòÓÁëòÌÅïÃÀ×ñà ÈÜÌÜìñÌƒ Âì âÑêòÓÁëòÌâÊéÃ   17 
Ó3 ÉçñÎê.

Åñ×ÌÍçÖéÓàÈÉçñàÅîÈ ãÓñÌÈÜÌËêñÍçñÓêÀàÌÉèÈ 
ÅàÃÃ ãÖß ÖéÀéñÃÃñà åÌâÌìòÜËêñ 1 âÝèÀÉà Ëêñ 
ÓêæÓòÅèÀ 966 Éí òÌ ãÓñÌÓêÍçÖéÓàÈâÑêòÓÁë òÌ 
ÑÞÃãÉñ 14 Ó3 ÉçñÎê.

 ÅßÛîÍãÖò× Å×ÌÎïÀËêñæÈòÝèÍÀàÌÄèÈ ÅèÌ 
ÄßÓêÀàÌÄßâÖêÌâÉêÍäÉËàÃÈòàÌÙòà ÉòàÃ ãÖß 
Â×àÓÅïÃÈêÀ×ñàÅ×ÌÎïÀËêñÍçñæÈò ÝèÍÀàÌÄèÈÅèÌ. 

VII. ÍèÌØàËê ñÑ íÍåÌÀàÌÄèÈÅèÌ 
Å×ÌÎïÀæÓòÅèÀ

 Å×ÌÎïÀæÓòÅèÀÁÜÃÆà×ÀßÅéÀÜÌ Åñ×Ì 
ÛàÇãÓñÌÎïÀåÌÖßÇßØñàÃ ÖßØ×ñàÃ 1 x 1 
ãÓèÈ, 2 x 2 ãÓèÈ Ûì 3 x 3 ãÓèÈ ãÖß ÇèÃÍçñ 
ËèÌÓêÀàÌÄèÈÅèÌåØòÊìÀÉòÜÃÉàÓÖßÍíÍ ×ß 
Ìß×èÈ×éËßÇàâËì ñÜ âÎèÌÉí òÌãÓñÌÎïÀãÍÍ 
ÉàÓËçàÓßÆàÈ ÉàÓãÌ×Â×àÓÂéÈÁÜÃåÏ 
ÓèÌ. ÛèÃÄàÀÎïÀãÖò× Àç ñÍç ñÓêÀàÌÍí×ÖßÍèÈ 
ÝèÀÅà Äë ñÃâÎèÌÅàÇâØÈâÝèÈåØòæÓòÅèÀåÌ 
Å×ÌÎïÀ ÓêÀàÌÄßâÖêÌâÉêÍäÉÆòà, ÖçàÉí òÌ 
Â íÈÃ ç , æÓòÓ êÑßÇàÈÍí òÃãÓÃâÁí òàË çàÖàÇ, 
ÎàÇÇÜÈØèÀËèÍÀèÌâ×ÖàÊìÀÖíÓÑèÈ, ÂîÌ 
ÌßÑàÍÁÜÃæÓòËê ñæÈòÓàÄàÀÅ×ÌÎïÀ ÇèÃÍç ñ 
ËèÌæÈòÓàÈÉßÊàÌ.

 Æà×ÀßÅéÀÜÌËêñâÎèÌâÄíòàÁÜÃÅ×ÌÎïÀæÓò 
Åñ×ÌÛàÇ ãÓñÌÇèÃÍçñËèÌâÁíòàåÄÈêÉçñÀèÍ×ÞÀÃàÌ 
ÀàÌÄèÈÅèÌÅ×ÌÎïÀ ÆëñÃÓèÌÅßãÈÃåØòâØèÌÇèÃÓê
ãÌ×Â×àÓÂéÈâÅÇÈàÇæÓòËêñÉèÈÜÜÀ.
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Å×ÌæÓòÅèÀ ÎïÀÎê 1994, ÖßÇßÎïÀ 
2 x 2 ãÓèÈ ÔïñÍòàÌÖàÈËñàãÝ âÓìÜÃÎàÀÜï

 

Å×ÌæÓòÅèÀ ÎïÀÎê 1994, ÖßÇßÎïÀ   4 x 
4 ãÓèÈ, ÔïñÅßÊàÌêÂíòÌÂ×òàÎñàæÓò

ÖçàÉíòÌÂíÈÃç ÎàÇÇÜÈØèÀ æÓòâÎèÌÑßÇàÈ (Defoliators)
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VIII. ËéÈËàÃãÀòæÁåÌÉçñÙòà

 äÂÅßÌàâÏêÇãÏñâÜÀßÅàÌÀñÞ×ÀèÍ×éËê 
ÀàÌ ãÖß ÏíÌæÈòÝèÍÁÜÃÀàÌÄèÈÅèÌÅ×Ì 
ÎïÀæÓòÅèÀ ËêñæÈòËçàÀàÌËíÈÖÜÃÏñàÌÓà ãÖò×ÌèòÌ 

åØòÀ×òàÃÁ×àÃÁëòÌÉìñÓ. 

 ãÌßÌçàâÉèÀÌéÀ×éËêÀàÌÎïÀ, ÀàÌÍí×Öß 
ÍèÈÝèÀÅà ãÖß ÏíÌæÈòÝèÍåØòãÀñÆà×ÀßÅé 
ÀÜÌËêñÎïÀæÓòÅèÀ.

IX. Â×àÓÂéÈâØèÌÁÜÃÆà×ÀßÅé 
ÀÜÌ

   ÀàÌÄèÈÅèÌÅ×ÌÎïÀæÓòÅèÀ äÈÇÀàÌÉèÈ 
ÅàÃ ãÖß ÖéÀéñÃÃñà ãÓñÌâÎèÌ×ÞÀÃàÌËêñâÝèÈÍçñ 
ØÇàÀ ãÖß Æ ñ×ÇâÝ èÈåØòæÓòÅ èÀÑàÇåÌ 
Å×ÌÎïÀÓêÀàÌÄßâÖêÌâÉêÍäÉÈê ÊòàËÞÍÀèÍ 
Å×ÌÎïÀËêñÍçñÓêÀàÌÄèÈÅèÌ.

 âÅÇÈàÇæÓòËêñÊìÀÉèÈÅàÃÜÜÀ

 ÍçñÓêâ×ÖàËêñÄßæÎÉèÈÅàÃÈò×ÇÉíÌâÜÃ 	      
âÑàßÁàÈãÝÃÃàÌ.

IX. ÁçòÅßâÙêêãÌßÁÜÃ×éÆàÀàÌ

 åØòãÉñÖßÂÜÍÂí×ËêñÓêÅñ×ÌÝñ×ÓåÌÀàÌÄèÈ 
ÉèòÃÎßÉéÍèÈ×ÞÀÃàÌÀàÌÄèÈÅèÌÅ×ÌÎïÀ æÓòÅèÀ
ÉòÜÃæÈòâÜíàåÄåÅñÉàÓÀçàÌíÈâ×Öà ãÖß âÉèÀÌéÀ 
×éËêÀàÌ ËêñæÈòãÌßÌçàåØòåÌãÉñÖßÂèòÃ. 

 Æà×ÀßÅéÀÜÌËêñÎïÀæÓòÅèÀåÌÖßÇßØñàÃ 1 
x 1 ãÓèÈ, 2 x 2 ãÓèÈ, 3 x 3 ãÓèÈ ãÖß    4 
x 4 ãÓèÈ Â×ÌÄßÓêÀàÌÉèÈÅàÃ ãÖß ÖéÀéñÃ 
Ãñà âÑìñÜâÖèñÃÀàÌÄßâÖêÌâÉêÍäÉÁÜÃæÓòÅèÀ Ëêñ 

âÛìÜÄàÀÀàÌÉèÈÅàÃ.

 Å×ÌÎïÀæÓòÅèÀ ÊòàØàÀÍçñÓêÀàÌÉèÈÅàÃ 
ãÖß ÖéÀé ñÃÃñàãÖò× ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃ 
ÖçàÉíòÌÄßÍçñæÈòÈê âÌì ñÜÃÄàÀ×ñàæÓòÅèÀÄßÁß 
ØÇàÇÉí×ãÉñËàÃÖ×ÃÅïÃâËí ñàÌè òÌ Åñ×ÌËàÃ 
Ö×ÃÝÜÍ Ûì ÙòàÉòàÃ ãÓñÌÄßÓêÀàÌÄßâÖêÌ 
âÉ êÍäÉÆ òà Ü èÌâÎ èÌÅàâØÈâÝ èÈåØ òÎàÇ 
ÇÜÈØèÀåÌâ×ÖàÓêÖíÓÑèÈãÝÃ ãÖß â×Öà 
ÌçàæÎÁàÇÀçñÄßÍçñæÈòÖàÂàÈê.

 ÊòàØàÀÅ×ÌæÓòÅèÀæÈòÝèÍÀàÌÉèÈÅàÃ 
ãÖß ÖéÀéñÃÃñà âÎèÌÔñàÃÈê ÀçñÄßâÝèÈåØòæÓòÅèÀ Óê
ÀàÌÄßâÖêÌâÉêÍäÉæ×ËàÃÈòàÌÖ×ÃÅïÃ ãÖß 
Ö×ÃÝÜÍ (ÙòàÉòàÃ) ÔñàÃÅßÚçñàÅßâÚê ãÖß 

â×ÖàÌçàæÎÁàÇÀçñÄßæÈòÖàÂàÈê.  
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GPS ãÓŠÌâÎèÌãÏÌË¯ÑºÌÊàÌÁÜÃãÛŠÃÆèÍÑßÇàÀÜÌÎßÓíÃÔïŠåÌâÁÈÅëÀÅà. ÍèÌÈà ÉàÉßÖàÃË¯
âÆ²ÜÓÉ¡ÔïŠåÌãÉŠÖßÄîÈÁÜÃãÏÌË¯ Ö×ÓËèÃâÂ²ÜÃÓìØàÎàË¯åÆ‹, ÆßÌéÈÎàË¯ÑíÍ âØèÌÔïŠãÉŠÖßÄîÈ, 
ÍŠÜÌÎßÅíÓÑèÌ ãÖß ÀàÌâÂ²ÜÌÇ‹àÇ Ö‹×ÌãÉŠâÎèÌÁ§ÓïÌË¯ÅçàÂèÌ ãÖß Äçà âÎèÌåÌÀàÌ×àÃãÏÌ 
ãÖß ÀçàÌíÈÀíÈÖßÍÞÍËàÃÈ‹àÌÀàÌÎßÓíÃ.

1ÅïÌÂíòÌÂ×òàÀàÌÎßÓíÃ (ÅÀÎÓ)
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Incorporating Fishers’ Local Knowledge into Geographical 
Information System for fisheries management in the 

Mekong River: a case study of Siphandon River

Kaviphone Phouthavong1, Lieng Khamsivilay1, Dr. Sinthavong Viravong1

Abstract 

The objective of this research is to employ Geographical Information Systems to fisheries 
management in the Mekong River Basin. The study uses artisanal fisheries practices in Khong 
district, Champasack province Lao PDR as a case study. The research focuses on: 1) integrating 
indigenous and scientific knowledge in fisheries management; 2) how local communities 
use indigenous knowledge to access and manage their fish conservation zones; and 3) the 
contribution of scientific knowledge to fishery co-management practices at the village level. 
Specific attention is paid to how GIS can aid the integration of these two knowledge systems 
into a sustainable management system for fisheries resources. 

The results show that GIS has the potential not only for data storage and visualisation, but 
also as a tool to combine scientific and indigenous knowledge in digital maps. Integrating 
indigenous knowledge into a GIS framework can strengthen indigenous knowledge, from 
unprocessed data to information that scientists and decision-makers can easily access and use 
as a supplement to scientific knowledge in aquatic resource decision-making and planning at 
different levels. 

The results show that when scientific and indigenous knowledge are both stored digitally 
in GIS databases, a variety of analysis can be done. Multiple layers or visualising functions 
in ArcGIS are an example of ways in which indigenous and scientific knowledge can be 
combined in GIS. Maps of deep pools and important fishing grounds gathered using GPS and 
indigenous knowledge provide base maps of aquatic resources in the study area. The attribut 
table associated with the map link characteristics of each point, including fishing gear and 
species found in each pool as well as spawning grounds and migration periods. This information 
is useful for management and planning purposes.

Keywords: Fisheries management, local knowledge, GIS, Planning 

1Living  Aquatic Resources Research Center (LRReC), email: Larrec@nafri.org.la
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I. ÍíÈ–Ìçà

ãÓŠ–ÌçòàÁÜÃ –ãÖß– ÅàÁà –ãÓŠÌ–Óê–Â×àÓ–ÅçàÂèÌ–É¡–
ÀàÌ–ÈçàÖíÃ–Æê×éÈ–ÁÜÃ–ÎßÆàÆíÌ ÔïñâÁÈ–ÆíÌ ÌßÍíÈ 
Ç‹ÜÌ–×Šà– –âÎèÌ–ãÛñÃËçàÓà–Øà–ÀéÌÁÜÃ–ÎßÆàÆíÌ 
Ë¯–ÅßÙÜÃ–ËàÈ–äÎÕ–âÉÜêÌ ÅçàÖèÍ–Íç Öé–äÑ–ÀÑàÇ–
åÌ–ÂÜÍÂí× –âÎèÌ–É¿Ì–ãÓŠÌ–Îà, Àî‹Ã, ØÜÇ –ãÖß –ÅèÈ–
ÌçòàÜ²Ìƒ. ÔïŠ–åÌ–×ÞÀ–ÃàÌ–ÀàÌ–ÎßÓíÃ –ãÓŠÌ–ÇèÃ–ÆŠ×Ç–
Å‹àÃ–Üà–ÆêÍ–âÅêÓ–åØ‹–ãÀŠÂÜÍÂí×–Æà×–ÀßÅéÀÜÌ 
–âÆ¨Ì: ÀàÌ–ÄèÀ ÅàÌ–âÂ²ÜÃÓì–Øà–Îà, ÀàÌ–ÎîÃ–ãÉŠÃ–
Îà, ÀàÌ–Éß ÛàÈ–Îà Ö‹×Ì–ãÉŠ–ãÓŠÌ–ÀéÈÄßÀçàË¯–
ÅçàÂèÌ Ë¯–Å‹àÃ–ãÛŠÃÖàÇ–ÝèÍ–âÑ¸–ÓåØ‹–ãÀŠ–ÂÜÍÂí×. 
ÌÜÀ ÄàÀ–Ì̧– ãÓŠ–ÌçòàÁÜÃ ÇèÃ–âÎèÌ–ãÛŠÃÅßÙÜÃ–Ìçòà–
ÅçàÖèÍ–ÀàÌ–ÏßÖéÈ–ÀßÅéÀçà, ÂíÓÓßÌàÂíÓ ãÖß 
–ÏßÖéÈ–ÑßÖèÃÃàÌ–æÒ–Ò‹à ÜêÀ–È‹×Ç. 

ÀàÌ–ÛîÈÖíÃ–ÁÜÃ–ÄçàÌ×Ì–Îà –åÌ–ãÓŠ –Ìç òàÁÜÃ 
ãÓŠÌ–âÎèÌ–ÍèÌØà–×éÉíÀ Í¡–Åß–âÑàß–ãÉŠ–ÔïŠåÌ–Öß 
ÈèÍ–ÆàÈ –ãÉŠ–ãÓŠÌ–ÍèÌØà–åÌ–ÁíÃ–âÁÈ –ãÖß –Åà–ÀíÌ. 
ÀàÌ–âŅ̃–ÓÁëòÌ–ÔŠàÃ–æ××à–ÁÜÃ–ÄçàÌ×Ì–Îß ÆàÀÜÌ 
–ãÖß– ÀàÌ–ÎŠÞÌ–ãÎÃ–ÁÜÃ–ÅßÑàÍ–ã×È–Ö‹ÜÓ Ç‹ÜÌ–
ÏíÌ–ÀßËíÍ–ÄàÀ×ÞÀ–ÃàÌ–ÀàÌ–ÑèÈËßÌà–ÁÜÃ–ÂíÌ 
–ãÓŠÌ–âØÈÏíÌ–Ì±ÃË¯–Ñà–åØ‹–ÄçàÌ×Ì–ÏíÌ–ÏßÖéÈ–Îà 
–åÌ–ãÓŠ–ÌçòàÁÜÃ–ÛîÈ–ÖíÃ (SEAFDEC 2001). –æÈ‹–Óê–
ÀàÌÑßÇàÇàÓ–Â¿Ì–Â×òà–ÆÜÀ–Øà–×éËê–ÀàÌ–ãÀ‹–æÁ 
––âÑ²Ü–Âî‹Ó–ÂÜÃ ãÖß –ÌçàåÆ‹–ÆèÍÑßÇàÀÜÌ–ÅèÈ–ÌçòàåØ‹–
ÔìÌ–ÇíÃ –äÈÇ–Óê–ÀàÌ–ÅëÀÅà–ËàÃ–È‹àÌ–Æê×ß–×éËßÇà–
ÁÜÃ–Îà, ÀàÌ–Øà–Îà–É¡–Øí×ÙŠ×Ç–ãÝÃ–ÃàÌ CPUE, 
ÀàÌ–ÅëÀÅà–ãÛŠÃË¯–ÔïŠ–Üà–æÅ–ÁÜÃ–Îà åÌ–×èÃ–ÌçòàâÖéÀ 
–æÎ–Ñ‹ÜÓƒ–ÀèÍ–ÀàÌ–ÅëÀÅà–ËàÃ–È‹àÌ–âÅÈÊßÀéÈ–
ÅèÃÂíÓ (ÏíÌ–ÏßÖéÈ–Îà, ÀàÌ–ÍçÖé–äÑ–ÀÎà –ãÖß 
–ÀàÌ–ÉßÛàÈ–Îà –âÎèÌ–É¿Ì). –ãÉŠ–Á§ –ÓïÌ–âÛ³à–Ì´Ì 
–ãÓŠÌ–ÇèÃ–Í¡–ËèÌ–ÑÞÃ–ÑçåÌ–ÀàÌ ×àÃ–ãÏÌÑèÈËßÌà 
âÑ²Ü–Ìçà–åÆ‹–ÆèÍÑßÇà ÀÜÌ–Ëçà–Óß–ÆàÈ–åØ‹–ÔìÌ–ÇíÃ. 

–åÌ–â×Öà–ÈÞ×–ÀèÌ Â×àÓ–Ýï‹–ÑºÌ–Í‹àÌÁÜÃ–Æà×–ÎßÓíÃ 
–Ë¯–æÈ‹–Ìçà–åÆ‹–âÁ¿à–åÌÀàÌ–Âî‹Ó–ÂÜÃ–ÆèÍÑßÇàÀÜÌ–
Ëçà–Óß–ÆàÈåÌ–ÖßÈèÍ–Í‹àÌ –æÈ‹–Åß–ãÈÃ–åØ‹–âØèÌ–
×ŠàÓê–ÎßÅéÈËé–ÏíÌ–.

Ë¯ÏŠàÌÓà æÈ‹ÓêÀàÌÌçàåÆ‹Á§ÓïÌÈ‹àÌ×éËßÇà 
ÅàÈ ãÖß Â×àÓÝï‹ÑºÌÍ‹àÌÁÜÃÆà×ÎßÓíÃ 
âÁ¿àåÌÛàÇÄîÈÎßÅíÃË¯ãÉÀÉŠàÃÀèÌ. Á§ÓïÌ 
È ‹àÌ× éËßÇàÅàÈË¯æÈ ‹ÄàÀÀàÌÂ¿ÌÂ× òà 
ËíÈÖÜÃ ÅŠ×ÌÛàÇãÓŠÌÊìÀÌçàåÆ‹âÁ ¿àåÌ 
×ÞÀÃàÌ×àÃãÏÌ âÑ²ÜÑèÈËßÌà ãÖß åÆ‹ 
âÁ ¿àåÌÀàÌÉ èÈÅ éÌÍ èÌØà åÌÖßÈ èÍÅ ïÌ 
ÀàÃ. åÌÂßÌßÈÞ×ÀèÌ, Â×àÓÝï ‹Ñ ºÌÍ‹àÌ 
ÁÜÃÆà×ÎßÓíÃ ãÓŠÌÊìÀÌçàåÆ‹âÁ¿àåÌÀàÌ 
Ñ èÈËßÌàÖßÍ íÍÀàÌÂ î ‹ÓÂÜÃÆ èÍÑßÇà 
ÀÜÌËçàÓßÆàÈÁ´ÌÍ‹àÌ äÈÇÜêÃÉàÓÍíÈ 
ÝÞÌÉí×ÄéÃ Ë¯âÁíàâÄ¿àæÈ‹ÅèÃâÀÈ Ûì ÑíÍâØèÌ 
ÄàÀÉí×Ä éÃ åÌÀàÌÈáÖíÃÆ ê× éÈÎßÄçà× èÌ 
âÑ²ÜÑèÈËßÌàÓàâÎèÌÖßÍÞÍÀàÌ ãÖß ×éËê 
ÀàÌÌçàåÆ‹ÆèÍÑßÇàÀÜÌËçàÓßÆàÈåØ‹ ÇìÌ 
ÇíÃ. ãÉŠ×ŠàÂ×àÓÝï‹Æà×Í‹àÌÀŠÞ×ÀèÍ ÀàÌÎß 
ÓíÃãÉŠÔŠàÃÈÞ× ãÓŠÌÍ¡ÑÞÃÑçÅçàÖèÍÀàÌÄèÈ 
ÀàÌÀŠÞ×ÀèÍÀàÌÁßØÇàÇÑ¡ãÓŠÑèÌÎà Ûì 
âÑ¸ÓÏíÌÏßÖéÈÎàÄàÀËçàÓßÆàÈ Ë¯É ‹ÜÃ 
ÀàÌ åØ‹ÓêÂ×àÓÝï ‹ËàÃÈ‹àÌâÉèÀÌéÀåÌÖß 
ÈèÍË¯ãÌŠÌÜÌÄàÀÀàÌÂ¿ÌÂ‹×àËíÈÖÜÃ ËàÃ 
È‹àÌ ×éËßÇàÅàÈË̄ÄßâÎèÌÁ§ÓïÌâÅêÓåÅñ Â×àÓÝï‹ 
ÑºÌÍ‹àÌÁÜÃÆà×ÎßÓíÃ âÑ²ÜÂî‹ÓÂÜÃ ãÖß 
ÌçàåÆ‹ÆèÍÑßÇàÀÜÌÅèÈÌçòà åÌãÓŠÌçòàÁÜÃ Ë¯Óê 
ÖßÍíÍÌéâ×È×éËßÇàË̄ÅèÍÅíÌ ãÖß Óê ÆßÌéÈÑèÌ 
ÎàÛàÇÑèÌÆßÌéÈ.
 
ÄàÀÍíÈÝÞÌÉí×ÄéÃ æÈ‹ÑéÅïÈåØ‹âØèÌ×Šà ÔàÀ 
Âî‹ÓÂÜÃÆèÍÑßÇàÀÜÌËçàÓßÆàÈÔŠàÃÓê Îß 
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ÅéÈËéÏíÌÌ´Ì – –É‹ÜÃ–æÈ‹–Ìçà–åÆ‹–Â×àÓ–Ýï‹ –ÑºÌ–Í‹àÌ 
ÎßÅíÓ–ÎßÅàÌ–ÀèÍ–Â×àÓ–Ýï‹–È‹àÌ–×éËßÇà ÅàÈ. 
–ãÏÌ–Ë¯–ÑïÓ–ÅàÈ (GIS) –ãÓŠÌ–Óê–Â×àÓ–ÅàÓàÈ–
åÌ–ÀàÌ–âÀèÍ–ÝèÀÅà–Á§–ÓïÌ, ×é–åÄ –ãÖß–Åß–ãÈÃ–Á§–
ÓïÌ–æÈ‹–ÛàÇ–ÝïÍ–ãÍÍ Æ±Ã–Óê–Â×àÓ–ÜàÈ–ÅàÓàÈ–
åÌ–ÀàÌÖ×Í–Ö×ÓËèÃ–ÅÜÃ–Á§–ÓïÌ–âÁ¿à–ÝŠ×Ó–ÀèÌ. 
–ÍíÈ–Â¿Ì–Â×òà–Ì̧ ––æÈ‹–ÅëÀÅà–ÀàÌ–Âî‹Ó–ÂÜÃ–ÀàÌ–ÎßÓíÃ–
åÌ–ÖßÈèÍ–Í‹àÌ Ôï Š –ÅàÓ–Í‹àÌ –âÁÈâÓìÜÃ–äÁÃ 
–ãÁ×Ã–ÄçàÎà–ÅèÀ. ÀàÌ–Â¿Ì–Â×òà–ãÓŠÌ––æÈòåÆ‹ÖßÍíÍ 
GIS –âÎèÌ–âÂ²ÜÃÓì–ÅçàÖèÍ–×é–æÄ –ãÖß– Å²ÅàÌ–ÀèÍ–Æà×–
ÎßÓíÃ. GIS ÆŠ×Ç–åÌ–ÀàÌ–âÀèÍ–ÝèÀÅà–Á§–ÓïÌ, ×é–åÄ 
–ãÖß –Åß–âÙêÁ§–ÓïÌ ––ãÖß– ÆŠ×Ç–Å‹àÃÖßÍíÍ–Á§–ÓïÌ–åÚŠ 
Ë¯–ÎßÅíÓ–ÎßÅàÌ–ÀèÌ–ÖßØ×ŠàÃ–Â×àÓ–Ýï‹–Æà×–Í‹àÌ 
–ãÖß– Á§ –ÓïÌ–Ë¯ –æÈ‹ –ÄàÀ–ÀàÌ–Â¿Ì–Â×òà–ËíÈ–ÖÜÃ 
Æ±Ã–Äß–ÅàÓàÈ–Ìçà–åÆ‹– –âÁ¿à–åÌ–ÀàÌ×àÃ–ãÏÌ–ÑèÈ 
ËßÌàÆèÍÑßÇàÀÜÌ–ÅèÈ–Ìçòà–åØ‹–ÔìÌ–ÇíÃ. 

II.  ×éËê–ÀàÌ

ÀàÌ–Â¿Ì–Â×òà–Ì¸– –æÈòÌçà–åÆ‹ÅàÓ–×éËê– âÑ²Ü–âÀèÍ–Àçà–
Á§–ÓïÌ –Âì: ÀàÌ–âÀèÍ–Á§–ÓïÌ–Óì–ÅÜÃÄàÀ–ÍíÈ–ÖàÇ–ÃàÌ 
–ãÖß –ÍíÈ–Â¿Ì–Â×òàË¯–æÈ‹–ÎßÉéÍèÈ–ÏŠàÌ–Óà–ãÖ‹×; 
ÀàÌ–ÑèÀ–âÆíà–Ìçà–Í‹àÌ–ÎßÆàÆíÌ –âÑ²Ü–ÅèÃ–âÀÈ 
–ãÖß– âÀèÍ–Àçà–Á§–ÓïÌ–Éí×–ÄéÃ –ãÖß–ÀàÌ–ÅçàÑàÈ –äÈÇ–
âÌ́Ì–åÅŠ–ÀàÌ–ÅíÌËßÌà–âÎèÌ–ÛèÀ (semi-structured 
open-ended interviews). 

ÀàÌ–âÀèÍ–Àçà–Á§–ÓïÌ–ãÓŠÌ–âÖ¸Ó–ãÉñ –âÈìÜÌËèÌ×à 
2004 Øà ÀîÓÑà 2005. Á§ –ÓïÌ–Ë¯ –æÈ‹ –âÀèÍ–
Àçà–ãÓŠÌ–âÖèÃ–åÅŠÅÜÃ–ÑàÀÅŠ×Ì–åØÇŠ –âÆ¨Ì: Á§–
Ó ïÌ –Ö×ÓÁÜÃ–Í‹àÌ (ÄçàÌ×Ì–ÂÜÍÂí×, Äçà 
Ì×Ì–âÝìÜ –Ë¯–åÆ‹–åÌ–ÀàÌ–Øà–Îà, –ãÛŠÃË¯–ÔïŠ–Üà–æÅ–
ÁÜÃ–Îà, ÆßÌéÈ–ÑèÌ–Îà–Ë¯–Óê, –âÂ²ÜÃÓì–Øà–Îà, Öß 
ÍíÍ–ÀàÌ–Âî ‹Ó–ÂÜÃÆèÍÑßÇàÀÜÌ–ÅèÈ–Ìç òàË¯ –Óê, 

ãÉ‹ÓãÏÌ–Ë¯–ãÛŠÃØà–Îà –ãÖß –×èÃ–Ìçòà–âÖéÀ–Ë¯–Åçà 
ÂèÌ–ÁÜÃ–Í‹àÌ (ÝïÍ 8) –ãÖß– ÄèÍ–ÄîÈ–Ë¯–É´ÃÁÜÃ–
ãÛŠÃØà–Îà –ãÖß –×èÃÅß–ØÃ×Ì È‹×Ç–ÀàÌ–Ìçà–
åÆ‹–âÂ²ÜÃ GPS. Á§ÓïÌÑàÀËêÅÜÃ ãÓŠÌÁ§ÓïÌ 
ÄàÀÆà×ÎßÓíÃ Å Š×ÌåØÇŠÄßâÖ èÃåÅ ŠÍ íÈ 
ÝÞÌåÌÀàÌØàÎà: ÀàÌÌçàåÆ‹Â×àÓÝï ‹ÑºÌ 
Í‹àÌâÁ¿àåÌÀàÌâÖìÜÀâÂ²ÜÃÓì âÑ²ÜØàÎà 
ãÉŠÖßÆßÌéÈ, ÀàÌÅèÃâÀÈÄîÈÎàÁëòÌ, ÍŠÜÌ 
×àÃæÁŠ ãÖß ÀàÌÎŠÞÌãÎÃÁÜÃÅßÑàÍ 
ã×ÈÖ‹ÜÓ Ë¯ÓêÜéÈËéÑíÌÉ¡ÀàÌâÑ¸ÓÁëòÌ Ûì ÛîÈ 
ÖíÃÁÜÃÎà âÎèÌÉ¿Ì. 

ÀàÌÅçàÑàÈãÓŠÌæÈ‹âÖìÜÀâÜíàÆà×ÎßÓíÃ ÔïŠ 
3 Í‹àÌ Âì: ÈÜÌØ×È, ØàÈ ãÖß ØàÈÆàÇ 
ÂïÌ Í‹àÌÖß 30 ÂíÌ Ö×ÓËèÃÚíÈ 90 ÂíÌ. 
ÀàÌÅçàÑàÈãÓŠÌæÈòÄèÈâÎèÌÀîŠÓ,  ÀîŠÓÖß 5 
ÂíÌ, åÌãÉŠÖßÀîŠÓæÈ‹ÂèÈâÖìÜÀâÜíàÏï‹Ë¯ÓêÎß 
ÅíÍÎßÀàÌ Ûì ÍíÈÝÞÌåÌÀàÌØàÎà Ë¯ãÉÀ 
ÉŠàÃÀèÌ âÆ¨Ì: âÎèÌÆŠÞ×ÆàÌåÌÀàÌØàÎà, 
ØàÎàâÀ¨ÃÎàÌÀàÃ ãÖß ÓêÍíÈÝÞÌåÌÀàÌ 
ØàÎàÙòÜÇ. Ö×ÓãÖ‹×Óê 6 ÀîŠÓ É¡Í‹àÌ (2 
ÀîŠÓ ãÓŠÌÆŠÞ×ÆàÌØàÎà, 2 ÀîŠÓ ØàÎàâÀ¨Ã 
ÎàÌÀàÃ ãÖß 2 ÀîŠÓ ØàÎàÍ¡âÀèñÃ). Ö×ÓËèÃ 
ÚíÈ Óê 18 ÀîŠÓ Ë¯æÈ‹ÅçàÑàÈÀŠÞ× ÀèÍÀàÌØà 
ÎàåÌÎßÄîÍèÌ ãÖß ÜßÈêÈ ÉßÛÜÈÝÜÈ 
ÀàÌÅ‹àÃ×èÃÅßØÃ×Ì ãÖß ÀíÈÖßÍÞÍØà 
ÎàÁÜÃÍ‹àÌ ãÖß ÍèÌØàÜìñÌƒ. 
III. ÏíÌÁÜÃÀàÌÂ¿ÌÂ×òà

3.1 ÀàÌâÜíàÁ§ÓïÌÂ×àÓÝï‹ÑºÌÍ‹àÌÁÜÃ 
Æà×ÎßÓíÃ âÁ¿àåÌÖßÍíÍãÏÌË¯ÑïÓÅàÈ:

ÁçòÓïÌÂ×àÓÝï‹ÑºÌÍ‹àÌÁÜÃÆà×ÎßÓíÃ Ë¯æÈ‹ 
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ÄàÀÀàÌÅçàÑàÈ ÅŠ×ÌåØÇŠÄßâÎèÌÁ§Ó ïÌ 
Ë³×æÎ âÆ¨Ì: ãÛŠÃË¯ÔïŠÜàæÅÁÜÃÎà, ÖàÇÆ² 
ÆßÌéÈÑèÌÎàË¯ÑíÍâØèÌ, ÀàÌÌçàåÆ‹âÂ²ÜÃ 
ÓìØàÎà, ÀàÌÎŠÞÌãÎÃÁÜÃÅßÑàÍã×È 
Ö‹ÜÓ Ë¯ÀŠÞ×ÑèÌÀèÍÀàÌâÑ¸ÓÁë òÌ Ûì ÛîÈÖíÃ 
ÁÜÃÎà. âÑ²ÜÔàÀÄßâÜíàÁ§ÓïÌÈ¨ÃÀŠà× âÁ¿à 
ÀèÍÁ§ÓïÌËàÃÈ‹àÌ×éËßÇàÅàÈæÈ‹Ì´Ì Äß 
É‹ÜÃæÈ‹ÎŠÞÌÁ§ÓïÌÈ¨ÃÀŠà×åØ‹âÎèÌÈéÄéÉÜÌ 
(digital data) Ë¯ÅàÓàÈÌçàåÆ‹åÌÖßÍíÍãÏÌ 
Ë¯ÑïÓÅàÈæÈ‹. GIS ÅàÓàÈåÆ‹âÎèÌÍŠÜÌâÀèÍ 
ÝèÀÅàÁ§ÓïÌÂ×àÓÝï ‹Æà×Í‹àÌ ÁÜÃÆà×Îß 
ÓíÃ ãÖß ÅßãÈÃÁ§Ó ïÌÈ‹àÌ×éËßÅàÅàÈ 
ãÖß Â×àÓÝï‹Æà×Í‹àÌ âÁ¿àåÌÖßÍíÍãÏÌË¯ 
Ë¯ËîÀÂíÌÅàÓàÈâÁ¿àåÄ ãÖß ÌçàåÆ‹æÈ‹.

ÓêÛàÇ×éËê Ë¯ÄßâÜíàÁ§ÓïÌâÁ¿àåÌÖßÍíÍãÏÌ 
Ë¯ÑïÓÅàÈ âÆ¨Ì: ÈéÄéÉñàÇÆéÃ (digitising), Åß 
ãÀÌÌéÃ (scanning) ãÖß Î‹ÜÌÁ§ÓïÌâÁ¿àäÈÇ 
ÀíÃ (direct data entry).  ÀàÌÂ¿ÌÂ×òàÌ¸ ãÓŠÌ 
æÈ‹ÌçàåÆ‹ Shape file ãÏÌË¯Ìç òà ãÖß ÈéÌ 
ÄàÀÂßÌßÀ çàÓßÀàÌãÓŠÌ ç ò àÁÜÃÅàÀ íÌ 
(MRC) âÎ èÌãÏÌË¯Û èÀ. âÁÈ×èÃÌ ç òàâÖ éÀ 
ãÓŠÌ æÈ‹ÄàÀÀàÌÄèÍÄîÈË¯É´ÃäÈÇåÆ‹ÖßÍíÍ 
GPS, ÀàÌÀßÄàÇÁÜÃÆßÌéÈÑèÌÎà åÌãÉŠ 
Öß×èÃ ãÓŠÌæÈ‹ÄàÀÀàÌÅçàÑàÈÆà×ÎßÓíÃ. 
âÓ²Üâ×ÖàâÝíàÓêãÏÌË¯ÑºÌÊàÌ (Base map) 
äÈÇÜàæÅ âÖÀÖßØèÈ (code) ÁÜÃãÉŠÖß 
ÄîÈ×èÃÌçòàâÖéÀ  (ÉàÉßÖàÃ 1) ãÓŠÌÅàÓàÈ 
âÜíàÁ§ÓïÌÜ²ÌƒâÑ¸ÓâÉêÓæÈ‹ Í¡×ŠàÄßâÎèÌÉí× 
âÖÀ Ûì ÉàÉßÖàÃÉŠàÃƒ À¡ÅàÓàÈÅÜÈâÁ¿à 
åÌãÏÌË¯È¨ÃÀŠà×æÈ‹. Â×àÓÝï‹ÑºÌÍ‹àÌ ÁÜÃ 
Æà×ÎßÓíÃÀŠÞ×ÀèÍâÁÈ×èÃÌç òàâÖéÀ ÅàÓàÈ 
âÜíàâÁ¿àãÏÌË¯ äÈÇÏŠàÌÄîÈË¯É´ÃÉí×ÄéÃ Ë¯ 

æÈ‹ÄàÀ GPS. åÌÉàÉßÖàÃ 1 ÅßãÈÃåØ‹ 
âØèÌ âÊéÃÁ§ÓïÌË¯ÅàÓàÈÌçàåÆ‹âÁ¿àåÌÖßÍíÍ 
GIS æÈ‹, ÌÜÀÄàÀÄßÓêâÖÀÖßØèÈ ãÖß ÄîÈ 
Ë¯É´ÃÁÜÃãÉŠÖß×èÃãÖ‹× ÇèÃÅàÓàÈÉ²ÓÁ§ÓïÌ 
ÀŠÞ×ÀèÍÂ×àÓâÖéÀÁÜÃãÉŠÖß×èÃ, ÖèÀÅßÌß 
ËàÃÈ‹àÌÑïÓÅàÈ, ÆßÌéÈâÂ²ÜÃÓìË¯åÆ‹ ãÖß 
Á§ÓïÌÜ²Ìƒ âÁ¿àÉ²ÓÜêÀÈ‹×Ç. 

ÊàÌÁ§ÓïÌÁÜÃ GIS ãÓŠÌÁ§ÓïÌËàÃÈ‹àÌÑïÓ 
ÅàÈ Ë¯ÀŠÞ×ÑèÌÀèÍÄîÈË¯É´ÃåÈÌ±Ã (Longley 
et al. 1999). åÌÀàÌÅëÀÅàÂ´ÃÌ¸ ãÓŠÌæÈ‹ÖíÃ 
âÖéÀåÌÀàÌâÀèÍÀçàÁ§ÓïÌÄîÈË¯É´Ã ÁÜÃ×èÃ 
Ìç òàâÖéÀ ãÖß ÄîÈÑéâÅÈËàÃÈ‹àÌÑïÓÅàÈ 
ÁÜÃãÉŠÖß×èÃ âÎèÌÛèÀ. ÀàÌÌçàåÆ‹ GPS 
ÅàÓàÈÍèÌËëÀâÅ´Ìã×Ã ãÖß âÅ´ÌÁßÙàÌ 
ÁÜÃãÉŠÖß×èÃ Ë¯ÅàÓàÈÌçàåÆ‹Ôï ŠåÌÖßÍíÍ 
ãÏÌË̄ÑïÓÅàÈæÈ‹. ÍèÌÈàâǺÌãÓŠÌçòà, âÁÈãÈÌ 
ãÖß ÄîÈË¯É´ÃË¯ÅçàÂèÌ ãÓŠÌåÆ‹âÂ²ÜÃÚàÇÄçòà 
(points), âÂ²ÜÃÚàÇÝïÍÉŠàÃƒ  (polygons) ãÖß 
âÅ´ÌÆ² (lines).

3.2 ÀàÌÅß–ãÈÃÁ§ –ÓïÌÆ‹ÜÌÀèÌÛàÇÆ´Ì 
(Multiple representation) ãÖß ÀàÌ×é 
åÄÉŠàÃƒ åÌÖßÍíÍ GIS: 

ÀàÌÅß–ãÈÃ–ÁçòÓïÌ–Æ´Ì–ÈÞ× –ãÖß ÛàÇ–Æ´Ì–åÌ 
ÖßÍíÍ GIS –ãÓŠÌ–âÎèÌ–×éËê Ë¯–ÅàÓàÈ–âÍêñÃ– –ãÖß–×é–
æÄ–Á§–ÓïÌË̄–Èê ÜêÀ–×éËê–Ì±Ã. Ê‹à×Šà–âÝíà–Óê–ÊàÌ–Á§–ÓïÌ–åÌ 
GIS ãÖ‹× –ãÓŠÌ–ÅàÓàÈ–ãÎÃâÑ¸–Ó Ûì–ÖëÍ–Á§–ÓïÌ–
æÈ‹–ÔŠàÃ–ÅßÈ×À –ãÖß– Îß–ÔèÈ–â×Öà Ñ‹ÜÓ–ËèÃ–
ÅàÓàÈ–Åß–âÙêÁ§ –Ó ïÌ–æÈ‹ –È ‹×ÇÛàÇ–ÝïÍãÍÍ 
ÁëòÌ–ÀèÍ–ÄîÈÎßÅíÃÁÜÃ–ãÉŠÖß–äÂÃ ÀàÌ. ÀàÌ–
Â¿Ì–Â×òà–Â´Ã–Ì¸ –ãÓŠÌ–æÈ‹–Åß––ãÈÃ–åØ‹–âØèÌ×Šà –âÝíà–
ÅàÓàÈ–Ìçà–åÆ‹ ArcMap (Arc-GIS) –âÑ²Ü–ÅèÃ–Ö×Ó–
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âÜíà–Â×àÓ–Ýï‹–ÑºÌ–Í‹àÌ –ãÖß–Â×àÓ–Ýï‹–×éËßÇàÅàÈ 
–ãÖß –×é–æÄ–åÌ–ÖßÍíÍ GIS. 

åÌ–ÝïÍ 1 –ãÖß 2 –ãÓŠÌ––ãÏÌ–Ë¯–×èÃ–ÌçòàâÖéÀ –ãÖß–
ÍŠÜÌ–Øà–Îà –Ë¯–æÈ‹–ÄàÀ–Â×àÓ–Ýï‹ –Æà×Í‹àÌ Îß 
ÅíÓ–ÎßÅàÌ–ÀèÍ–Á§–ÓïÌ–×èÃ–ÌçòàâÖéÀË¯–æÈ‹–ÄàÀ–ÀàÌ–
Â¿Ì–Â×òà–×éËßÇàÅàÈ –äÈÇ–åÆ‹–âÂ²ÜÃ–ÅŠÜÃ–Îà EK 
60 (hydro-acoustic). ÄîÈ–Ë¯–É´Ã ÁÜÃ–×èÃ–ÌçòàâÖéÀ– 
ãÓŠÌ–æÈ‹–ÄàÀ GPS –ãÖß– Á§–ÓïÌ–È‹àÌ–Ñï–ÓÅàÈ–
ÁÜÃ–ãÉŠ –Öß×èÃ –ãÓŠÌ–æÈ‹ –ÄàÀ–ÀàÌ–ÅçàÑàÈ. 
ËèÃ–ÅÜÃ–Á§ÓïÌÈ¨ÃÀŠà× –ãÓŠÌ–æÈ‹–Ö×Í–Ö×Ó–âÁ¿àÀèÌ–
åÌ–ÖßÍíÍ GIS –ãÖß– Åß–ãÈÃ–ÜÜÀ–åÌ–ÝïÍ–
ÁÜÃ–ãÏÌ–Ë¯. åÌ ArcGIS ÅàÓàÈ–Åß–ãÈÃ 
Ûì–ÅÜÈ–ÝïÍ–âÁ¿à–åÌ–ãÏÌ–Ë¯–æÈ‹ Ö×ÓËèÃ–ÅÞÃ –ãÖß 
–×ê–Èê–äÜ–ÉŠàÃƒ –äÈÇ–åÆ‹–Öß ÍíÍ Hyperlink (ESRI 
2005). åÌ–Âçà–Å̈Ã–ÁÜÃ  Hyperlink  ÅàÓàÈÅß–
ãÈÃ–ÝïÍ–ÑàÍ Ë¯ –æÈ‹ –Å‹àÃ– –æ×‹ –åÌ–ÖßÍíÍÊàÌ–Á§ –
ÓïÌ–ÁÜÃ GIS ÁÜÃ–ÄîÈ Ûì –Ë¯–É´Ã–åÈ–Ì±Ã. –åÌ–Ì¸– 
ãÓŠÌ–âÝíà–ÅàÓàÈÅß–ãÈÃ–ÍèÌÈà–Á§–ÓïÌÀŠÞ×–ÀèÍ–
ÖèÀÅßÌßËàÃ–È‹àÌ–ÑïÓÅàÈ –ÁÜÃ–ãÉŠ–Öß×èÃ–Ìçòà–
âÖéÀ– ãÖß –ÜíÃ–Îß ÀÜÍ–ËàÃ–È‹àÌ–Ìé–â×È–×éËßÇà 
âÁ¿à–É²Ó–åÅŠ –ãÏÌ–Ë¯ – Ë¯ –âÝíà–Óê. Æ±Ã–×éËê –È¨ÃÀŠà× 
ÜàÈ–âÎèÌ–ÜêÀ–×éËê–ÀàÌ–ÌëñÃ Ë¯–ÅàÓàÈ–ÌçàåÆ‹âÁ¿à–åÌ–
ÀàÌ–ÅëÀ Åà–ãÛŠÃË¯–ÔïŠ–Üà–æÅÁÜÃ–Îà–ãÉŠ–Öß–ÆßÌéÈ 
ãÖß– À¡–Äß–ÅàÓàÈ–ÜßËéÍàÇ–æÈ‹–âÊéÃÄîÈ–Ñé–âÅÈ 
–ãÖß ÀàÌ–ÂèÈ–âÖìÜÀãÛŠÃË¯–ÔïŠ–Üà–æÅÁÜÃ–Îà–ãÉŠ–
Öß–ÆßÌéÈ. ãÛŠÃØà–ÎàË¯–ÅçàÂèÌ–ÁÜÃ–ãÉŠ–Öß–Í‹àÌ 
–ãÓŠÌ–Åß–ãÈÃ–åØ‹–âØèÌ–ÔïŠ–ÝïÍ 2. 

ÂçàÅ¨ÃÅ‹àÃ–âÁÈ buffer zones  ãÓŠÌ–Âçà–Å¨Ã–Ì±Ã Ë¯–
ÊìÀ–Ìçà–åÆ‹ –âÑ²Ü–ÀçàÌíÈ–âÁÈ–Øà–Îà–ÁÜÃãÉŠ–Öß–Í‹àÌ. 
–âÁÈ buffer zones ÔïŠ–åÌ–ãÏÌËêñ–Â¿ÌÂ×òà–Ì¸ ãÓŠÌ–
ÑºÌ–Ë¯ Ë¯–æÈ‹–ÄàÀ–ÀàÌ–ãÉ‹Ó–ÄàÀ–ÄîÈ–åÄÀàÃÁÜÃ–
âÁÈ–È̈Ã–ÀŠà×–æÎ–Øà–Öß Çß–ØŠàÃ–åÈ–Ì±Ã (ESRI 2004) 

–Æ±ÃÍ¡–ãÓŠÌ–ÑºÌ–Ë¯ Ë¯–åÆò–âÑ²Ü–âÎèÌ–ÍŠÜÌ–ÜßÌîÖèÀ.  
Buffers Åà ÓàÈ–Å‹àÃ–ÁëòÌ– äÈÇ–ÀàÌ–ÀçàÌíÈ–âÜíà–
æÖÇß–ØŠàÃ–ÄàÀ–ÄîÈ–åÈ–Ì±Ã –âÑ²Ü–Åß–ãÈÃâÎèÌ–
ÑºÌ–Ë¯–åÚŠ Ûì –ÎßÀÜÍ–âÁ¿à–åÌ–ãÏÌ–Ë¯–Ì´Ì–âÖêÇ. 
åÌ–ÀàÌ–Â¿Ì–Â×òà–Â´Ã–Ì¸ –ãÛŠÃØà–Îà æÈ‹–ÊìÀ–Å‹àÃ–ÁëòÌ 
–äÈÇ–ÜêÃ–åÅŠ –Á§ –ÓïÌË¯–æÈ‹ –ÄàÀÀàÌ–ÅçàÑàÈÆà×–
ÎßÓíÃ Ëê ñ –æÈ‹ –åØ‹ –Á§ –ÓïÌ–×Šà–ÄîÈ–Øà–Îà–Ë¯ –ÅçàÂèÌ 
Óê–ÁÜÍ–âÁÈØŠàÃ–ÜÜÀ–ÄàÀÄîÈ–åÄ–ÀàÃÁÜÃ–ãÉŠ–
Öß×èÃ– ÎßÓàÌ 100 –ãÓèÈ. –âÓ²–Ü–âÝíà–ÀçàÌíÈ–ÄîÈ–
ÉŠàÃƒÅçà––âÖèÈ –âÝíà–À¡–Äß–âØèÌãÛŠÃØà–ÎàË¯–ÅçàÂèÌ 
4 –ãØŠÃ –åÌ–âÁÈ–Ë¯–æÈ‹–ÅëÀÅà (ÝïÍ 4).   

–â×Öà–âÜíà–ÅàÓÊàÌ–Á§–ÓïÌ–Åß–ãÈÃ–ÝŠ×Ó–ÀèÌ      (–ãÓŠ–
Ìçòà, –âÁÈ–Øà–Îà, ×èÃÅß–ØÃ×Ì) À¡–ÅàÓàÈ Åß–ãÈÃ–
åØ‹–âØèÌ–âÊéÃÁ§–ÓïÌ–Ë³×–æÎ ÀŠÞ×–ÀèÍ–ÀàÌ–Øà–Îà–ÔïŠ –
âÁÈ–È̈ÃÀŠà× –ãÖß– ÖßÍíÍ–ÀàÌ–Âî‹Ó–ÂÜÃ–Àà–ÌÎßÓíÃ–
Á´Ì–Í‹àÌ Ë¯–Óê–×èÃÅß–ØÃ×Ì– ÔïŠ–åÌ–ãÉŠÖß–âÁÈ (ÝïÍ 
4). ÔïŠ–Í‹àÌ–ÈÜÌ–Ø×È ãÓŠÌ–Óê–×èÃÅß–ØÃ×ÌË¯–Ø‹àÓ–
Øà–Îà–ÉßÛÜÈ–Îê, ÅŠ×Ì–×èÃÅß–ØÃ×ÌÔïŠÍ‹àÌ–ØàÈ–
ÆàÇ–ÂïÌ–ãÓŠÌ–Ø‹àÓØà–Îà–ãÉŠ–åÌ–ÆŠ×Ã–ÖßÈï–ãÖ‹Ã 
ÀíÃÀèÌÁ‹àÓ–ÔïŠ–Í‹àÌØàÈ –ãÓŠÌ–ÅàÓàÈ–Øà–Îà–æÈ‹–
ÉßÛÜÈ–Îê. ÀàÌ–ÌçàåÆ‹–âÂ²ÜÃÓì–Øà–Îà –åÌ–ãÉŠÖß–
âÁÈ–À¡–Í¡–Âì–ÀèÌ, ÅŠ×Ì–åØÇŠ–ãÓŠÌ–Äß–ÁëòÌ–ÀèÍ–ÆßÌéÈ–
Îà–Ë¯–Äß–Øà –ãÖß– ÄîÈ–Ñé–âÅÈ–ËàÃ–È‹àÌ–ÑïÓ–ÅàÈ 
–ãÖß– Â×àÓ–âÖéÀ–ÁÜÃ–ãÉŠ–Öß×èÃ. –âÂ²ÜÃÓì–Øà–Îà–Ë¯–
ÌéÇíÓ–åÆ‹–ÀèÌ–ÛàÇ–À×ŠàÚïŠ (Á§–ÓïÌ–ÄàÀ–ÀàÌ–ÅçàÑàÈ) 
–ãÓŠÌ–æÈ‹–Åß–ãÈÃ–ÔïŠ– ÝïÍ 3. –âÎèÌ–Ë¯–Äß–ãÄ‹Ã–ãÖ‹×–×Šà 
––ãØ –ãÓŠ–ÌÌçà–åÆ‹–ÔïŠ–Åß–âÑàß–âÁÈ–Ìçòà–ÉºÌ, ÅŠ×Ì–ÓÜÃ 
–ãÖß– âÍèÈ–ãÓŠÌ–åÆ‹–Ë³×–æÎ ÖßØ×ŠàÃ–âÁÈ–Ìçòà–ÉºÌ 
Øà–×èÃ–ÌçòàâÖéÀ.

3.3 ÀàÌ×é –åÄ–Á§ –ÓïÌ– (Spatial analyst) åÌ 
ArcGIS:

Âçà–Å¨Ã–×é –åÄ–Á§ –ÓïÌ –åÌ ArcGIS ãÓŠÌ–Óê –ÛàÇ 
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ÔŠàÃ–Ë¯–ÅàÓàÈ–âÖìÜÀ–åÆ‹. Åß–âÑàß–ÍíÈ–Â¿Ì–Â×òà–Ì¸– 
ãÓŠÌ–åÆ‹–ãÉŠ ‘inverse distance weighed’ (IDW)  
ãÖß raster calculations. Âçà–Å¨Ã–È¨ÃÀŠà×– ãÓŠÌ–
åÆ‹–âÑ²ÜÜßËéÍàÇ–Á§–ÓïÌ ÄàÀ–ÄîÈ–Ë¯–É´Ã–Ì±Ã vector 
Óà–âÎèÌ–ÑºÌ–Ë¯–åØÇŠ raster Æ±Ã–ÅàÓàÈÂàÈ–Âß–âÌ–
Â×àÓ–âÖéÀ–ÁÜÃ–âÁÈ–È¨Ã–ÀŠà× Ë¯–Óê–Á§–ÓïÌ–Í¡–É¡–âÌ²ÜÃ 
ãÖß Åà ÓàÈÝï ‹âÆ²ÜÓÉ¡Á§ÓïÌÆßÌéÈÑèÌÎà 
Ë̄ÜàæÅÔïŠ åÌãÉŠÖß ÖßÈèÍÂ×àÓâÖéÀÁÜÃÙ‹àÌçòà 
ÉßÛÜÈâÊéÃÀàÌÌçàåÆ‹âÂ²ÜÃÓìãÉŠÖßÆßÌéÈ 
âÑ²ÜÄèÍÎàË¯ÔïŠåÌÂ×àÓâÖéÀ ãÉÀÉŠàÃÀèÌ.

ÝïÍ 5 ÅßãÈÃåØ‹âØèÌâÊéÃÖàÇÖßÜÞÈËàÃ 
È‹àÌÂ×àÓâÖéÀÁÜÃ×èÃÙÜÃæÝ Ë¯âÎèÌ×èÃ 
ÅßØÃ×ÌÑèÌÎà. Á §Ó ïÌË¯ÅßãÈÃåÌãÏÌ 
ËêñÈ¨ÃÀŠà× ãÓŠÌÎßÅíÓÎßÅàÌÀèÌ ÖßØ×ŠàÃ 
Â×àÓÝï‹ÁÜÃÆà×ÎßÓíÃ ãÖß Á§ÓïÌËàÃ×éËß 
ÇàÅàÈ ÀŠÞ×ÀèÍÆßÌéÈÑèÌÎà Ë¯ÅèÃâÀÈâØèÌ 
×ŠàÓêÔï ŠåÌãÉŠÖß ÖßÈèÍâÖéÀË¯ãÉÀÉŠàÃÀèÌ. 
ãÏÌË¯È¨ÃÀŠà× ÇèÃÅßãÈÃåØ‹âØèÌâÊéÃãÛŠÃË¯ 
ÔïŠÜàæÅÁÜÃÎàË¯ÅçàÂèÌÍàÃÆßÌéÈ âÆ¨Ì: Îà 
ÍàÃÆßÌéÈ ãÓŠÌÓèÀÄßÜàæÅÔïŠãÉŠÍŠÜÌÈÞ× 
(ÎàÉÜÃ, ÎàÀ×àÃ, ÎàÇÜÌ) Æ±ÃÓêÂ×àÓ 
âÖéÀÛàÇÀ×Šà 6 ãÓèÈ ãÖß ÍàÃÄçàÑ×À 
ÑèÈÜàæÅÔïŠÛàÇÍŠÜÌ ÌèÍËèÃÍŠÜÌÉºÌ ãÖß 
ÍŠÜÌâÖéÀ, Ôï ŠÝ×ÓâÎèÌÀî ŠÓÀèÍÎàÆßÌéÈÜ²Ì 
Æ±ÃÜàæÅÔïŠ×èÃË¯ÓêÂ×àÓâÖéÀ 3-5 ãÓèÈ (Îà 
ÑÜÌ) ãÖß ãÉŠ 4-6 ãÓèÈ (ÎàÙ‹àÚï).

ÝïÍ 6 ÅßãÈÃåØ‹âØèÌâÊéÃÂ×àÓÙàãÙ‹Ì 
ÁÜÃÎà Ôï ŠåÌÖßÈèÍÂ×àÓâÖéÀË¯ãÉÀÉŠàÃ 
ÀèÌ (Á§ÓïÌÄàÀâÂ²ÜÃÆŠÜÃÎà) ãÖß ãÛŠÃØà 
ÎàÁÜÃÆà×ÎßÓíÃ Ë ¯æÈ‹ÄàÀÀàÌÍèÌËëÀ 
Á§ÓïÌÈ‹×ÇÀàÌåÆ‹âÂ²ÜÃ GPS ÔïŠâ×êÌÅíÃÂàÓ, 

Í‹àÌØàÈ. Á§ÓïÌÈ¨ÃÀŠà×ÜàÈÅàÓàÈÌçàåÆ‹ 
âÁ¿àåÌÀàÌÂî‹ÓÂÜÃÆßÌéÈÑèÌÎà Ë¯ØàÇàÀ Ûì 
ÂéÈæÖŠÏíÌÏßÖéÈÁÜÃÎà äÈÇÌçàåÆ‹Éí×âÖÀ 
Â×àÓÙàãÙ‹Ì âÎèÌÉí×ÂéÈæÖŠ.

åÌäÎðãÀÓ ArcScene, Á§ÓïÌ raster ÅàÓàÈ 
ÅßãÈÃåØ‹âÎèÌÝïÍ 2 ÓéÉé. Æ±ÃÅàÓàÈÌçòàåÆ‹ 
âÑ²ÜÅëÀÅàÝïÍÝŠàÃÖèÀÅßÌß ÁÜÃ×èÃÌçòàâÖéÀ. 
ãÏÌË¯È¨ÃÀŠà× ÅàÓàÈâÆ²ÜÓÉ¡ÀàÌÀßÄàÇ 
ÁÜÃÆßÌéÈÑèÌÎà ÉßÛÜÈâÊéÃÀàÌÌçàåÆ‹ 
âÂ²ÜÃÓìØàÎàÔïŠãÉŠÖß ÖßÈèÍÂ×àÓâÖéÀ Ë¯ 
ãÉÀÉŠàÃÀèÌ. ãÏÌË¯ Ë¯ÅßãÈÃÀàÌÀßÄàÇ 
ÁÜÃÆßÌéÈÎàË¯Å çàÂ èÌ ãÖß ÀàÌÌçàåÆ‹ 
âÂ²ÜÃÓìØàÎà ÔïŠÁîÓÈÜÌÏê, Í‹àÌØàÈÆàÇÂïÌ 
ãÓŠÌæÈ‹ÅßãÈÃÔïŠåÌÝïÍ 7.

IV. ÅßÛîÍ

ÀàÌÂ¿ÌÂ×òàÂ´ÃÌê ò æÈ‹Ô´ÃÔìÌ×ŠàÂ×àÓÝï‹ÑºÌ 
Í‹àÌÁÜÃÆà×ÎßÓíÃ ÀŠÞ×ÀèÍÆèÍÑßÇàÀÜÌ 
ÅèÈÌçòà ãÖß ÀàÌÅèÃâÀÈâÍêñÃ ÀàÌÎŠÞÌãÎÃ 
ÁÜÃÅßÑàÍã×ÈÖ‹ÜÓË¯À ŠÞ×ÑèÌÀèÍÀàÌ 
ÁëòÌ Ûì ÖíÃÁÜÃÎà ãÓŠÌâÎèÌÁ§ÓïÌÑºÌÊàÌË¯ 
ÅçàÂèÌ ãÖß ÅàÓàÈÌçàåÆ‹âÑ²Ü×àÃãÏÌ åÌ 
ÀàÌÂî ‹ÓÂÜÃÀàÌÎßÓíÃ åÌâÁÈâÓìÜÃäÁÃ, 
ãÁ×ÃÄçàÎàÅèÀ åØ‹ÇìÌÌàÌ. 

Ì èÀÂ ¿ÌÂ× ‹à ÛàÇË ŠàÌæÈ ‹Æ ¸åØ ‹ âØ èÌâÊ éÃ 
Â×àÓÅçàÂèÌÁÜÃÂ×àÓÝï ‹Æà×Í‹àÌ Ë¯Îß 
ÀÜÍÅŠ×ÌâÁ¿àåÌÀàÌÂî ‹ÓÂÜÃÅßÑàÍã×È 
Ö‹ÜÓ, ÍàÃËŠàÌÇèÃæÈ‹Ô´ÃÔìÌ×Šà Á§ÓïÌË¯æÈ‹ 
ÄàÀÂ×àÓÝï ‹Æà×Í‹àÌ ÅŠ×ÌåØÇŠÄßâÎèÌ 
ÀàÌÅèÃâÀÈâÍêñÃÀàÌÎŠÞÌãÎÃ ÅßÑàÍã×È 
Ö‹ÜÓ Ûì Á§ÓïÌË¯æÈ‹ÄàÀÀàÌÍÜÀâÖ³à ãÓŠÌ 
ÅàÓàÈÌçàåÆ‹âÁ¿àåÌÀàÌÎßâÓêÌÏíÌ Ûì âÁ¿à 
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

åÌÀàÌÅëÀÅàÀàÌÎŠÞÌãÎÃ ÁÜÃÖßÍíÍÌé 
â×È×éËßÇà  (Berkes et al. 2002). ÇèÃÓê 
ÛàÇËŠàÌåØ‹Â×àÓâØèÌ×Šà Â×àÓÝï‹ÑºÌÍ‹àÌ 
ÁÜÃÆà×ÎßÓíÃ ÀŠÞ×ÀèÍãÛŠÃË¯ÔïŠÜàæÅ ÁÜÃ 
Îà, ÌéæÅÁÜÃÎà ãÖß ÀàÌÎŠÞÌãÎÃÅßÑàÍ 
ã×ÈÖ‹ÜÓËàÃËßâÖ ãÓŠÌÓêÂ×àÓÅçàÂèÌÉ¡
ÀàÌÂî ‹ÓÂÜÃÀàÌÎßÓíÃåÌæÖÇßÅ´Ì ãÖß 
æÖÇßÇà× (Grant et al. 2003).

åÌÀçÖßÌêÁÜÃÆà×ÎßÓíÃÔïŠâÓìÜÃäÁÃ ãÁ×Ã 
ÄçàÎàÅèÀ, Æà×ÎßÓíÃÅàÓàÈÝï‹æÈò×Šà ÔïŠæÅ 
ÓêÎàÛàÇ, Óêâ×ÖàåÈ ãÖß âÂì ñÜÃÓìØàÎà 
ÆßÌéÈåÈ Ë¯âÚàßÅíÓÀèÍÀàÌåÆ‹ÄèÍÎà ãÉŠ 
ÖßÆßÌéÈ ãÖß åÌãÛŠÃØàÎàË¯ãÉÀÉŠàÃÀèÌ. 
åÌÜßÈêÈ Â×àÓÝï ‹ÑºÌÍ‹àÌÁÜÃÆà×ÎßÓíÃ 
ãÓŠÌÊìÀÌçàåÆ‹âÁ¿àåÌÀàÌØàÎà âÑ²ÜÍçÖéäÑÀ
ÛàÇÀ³×ÄßÊìÀÌçàåÆ‹âÁ¿àåÌ×ÞÀÃàÌÅßØÃ×Ì 
Ûì Âî‹ÓÂÜÃÀàÌÎßÓíÃ. 

ÎßÄîÍèÌ Ç‹ÜÌ×ŠàÓêÂ×àÓÎŠÞÌãÎÃËàÃÈ‹àÌ 
âÅÈÊßÀéÈ Â×àÓÉ‹ÜÃÀàÌÉßÛàÈÎàÅïÃ, 
ÓêÀàÌÆŠ×ÃÆêÃÀèÌØàÎà ãÖß ÀàÌØàÎà Íçñ 
ãÓŠÌâÑ²ÜÀéÌãÉŠÔŠàÃÈÞ× ãÉŠâÑ²ÜÁàÇâÎèÌ 
Å éÌÂ‹à. Â×àÓÝï ‹Ñ ºÌÍ ‹àÌÁÜÃÆà×ÎßÓíÃ 
ãÓŠÌÓêÍíÈÍàÈÅçàÂèÌ åÌÀàÌÌçàåÆ‹âÑ²Ü 
Âî ‹ÓÂÜÃÀàÌÎßÓíÃ åØ‹ÓêÀàÌÆíÓåÆ‹ãÍÍ 
ÔìÌÌàÌ. Éí×ÔŠàÃÀàÌÌçàåÆ‹Â×àÓÝï‹ÑºÌÍ‹àÌ 
ÁÜÃÆà×ÎßÓíÃâÑ²ÜÂèÈâÖìÜÀÅßÊàÌ Ë¯Å‹àÃ 
× èÃÅßØÃ×Ì, × èÃÅßØÃ×ÌÑèÌÎà Å Š×Ì 
åØÇŠãÓŠÌÔï Š× èÃÌç òàâÖéÀ ÍŠÜÌË¯Æà×ÎßÓíÃ 
âÂêÇÅèÃâÀÈâØèÌÎàÛàÇ Ûì ÅàÓàÈØàÎàæÈ‹ 
ÛàÇ. ÀàÌÅ‹àÃÀíÈÖßÍÞÍØàÎàÁ´ÌÍ‹àÌ À¡ 
ãÓŠÌÜêÃÉàÓÂ×àÓÝï‹ÑºÌÍ‹àÌË¯Óê ãÖß Ýï‹×Šà 

Ê‹àåÆ‹âÂ²ÜÃÓìØàÎàãÍÍÈèÍÅïÌ À¡ÄßâÎèÌÏíÌ 
ÅßË‹ÜÌÉ¡ãÌ×ÑèÌÎàåÌ×èÃÈ¨ÃÀŠà×, Èè ñÃÌè òÌ 
ÄëñÃÓêÀàÌØ‹àÓåÆ‹ÅàÌâÂÓêâÍìÜÎà, åÆ‹æÒÆÜŒÈ 
Ûì ÖßâÍêÈ âÑìñÜâÜíàÎà. 

ÍíÈÝÞÌÄàÀË³×äÖÀæÈ‹ÅßãÈÃåØ‹âØèÌ×Šà 
Á§ÓïÌË¯æÈ‹ÄàÀÀàÌÂ¿ÌÂ×òàËíÈÖÜÃ ËàÃÈ‹àÌ 
×éËßÇàÅàÈÑÞÃÔŠàÃÈÞ× ãÓŠÌÍ¡ÑÞÃÑçåÌ 
ÀàÌÂî‹ÓÂÜÃ ãÖß ×àÃãÏÌ âÑ²ÜÌçàåÆ‹ÆèÍ 
ÑßÇàÀÜÌËçàÓßÆàÈåØ‹ÇìÌÇíÃ. åÌÂßÌß 
ÈÞ×ÀèÌÀ¡Í¡ËèÌÓêÅªÃÔ´ÃÔìÌ×Šà Â×àÓÝï ‹ÑºÌ 
Í‹àÌãÉŠÔŠàÃÈÞ× ÅàÓàÈãÀ‹æÁÍèÌØà ãÖß 
ÎíÀÎèÀÝèÀÅàÅßÑàÍã×ÈÖ‹ÜÓ âÑ²ÜÌçàåÆ‹ 
åØ‹ÔìÌÌàÌæÈ‹. ÔïŠâÓìÜÃäÁÃ ãÁ×ÃÄçàÎàÅèÀ 
Ó êÁ §Ó ïÌÀàÌÂ¿ÌÂ×òà À ŠÞ×À èÍÀàÌÎßÓíÃ 
Ù‹ÜÇË¯ÅßÙÜÃåØ‹ãÀŠÆà×ÎßÓíÃ ãÖß Üçà 
ÌàÈÀàÌÎíÀÂÜÃË‹ÜÃÊªÌ âÑ²ÜåÆ‹âÁ¿àåÌ 
ÀàÌ×àÃãÏÌÂî ‹ÓÂÜÃÆ èÍÑßÇàÀÜÌÅèÈ 
Ìçòà. ÔïŠåÌËßâÖ ÓêÛàÇÛèÀÊàÌæÈ‹Ô´ÃÔìÌ×Šà 
Á§ÓïÌËàÃÈ‹àÌÆê×ß×éËßÇà ãÖß Ìéâ×È×é 
ËßÇà ÄàÀÀàÌÂ¿ÌÂ×òàËíÈÖÜÃËàÃÈ‹àÌ×é 
ËßÇàÅàÈ ãÓŠÌÍ¡ÑÞÃÑçÉ¡ÀàÌÂî ‹ÓÂÜÃÆèÍ 
ÑßÇàÀÜÌÅèÈÌç òàåÌËßâÖ. ÍàÃÉí×ÔŠàÃ 
Â×àÓÏéÈÑàÈ åÌÀàÌÌçàåÆ‹Á§ÓïÌ×éËßÇà 
ÅàÈÔŠàÃÈÞ×âÁ¿àåÌÀàÌÄèÈäÀÉàÀàÌÎß 
ÓíÃÔï ñâÁÈËßâÖâÙìÜÜèÈÖèÃÉéÀ ÁÜÃÀàÌà 
Èà Ë ê ñ âÝ èÈåØ ‹ãÌ×Ñ èÌÎàËßâÖÛ îÈÖ í Ã 
(Johannes et al. 2000). ãÉŠÀàÌÂ¿ÌÂ×òàÂ´Ã 
Ì¸ æÈ‹ÅßãÈÃåØ‹âØèÌ×Šà åÌÅßÑàÍÁÜÃãÓŠ 
ÌçòàÁÜÃ Ë¯ÓêÑèÌÎàÛàÇÆßÌéÈ ãÖß ÅßÑàÍ 
ã×ÈÖ‹ÜÓÓêÀàÌÎŠÞÌãÎÃÌ´Ì ÇàÀÉ¡ÀàÌ 
ÀßÉ×Ã, Â×àÓÝï‹ÑºÌÍ‹àÌÑÞÃÔŠàÃÈÞ× ãÓŠÌ 
Í¡ÑÞÃÑçÅçàÖèÍÌçàåÆ‹âÁ¿àåÌ×ÞÀÃàÌÂî‹ÓÂÜÃ 
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ÀàÌÎßÓíÃ ãÖß ÓêÂ×àÓÄçàâÎèÌÉ‹ÜÃÎßÅíÓ 
ÎßÅàÌÀèÍÁ§ÓïÌËàÃÈ‹àÌ×éËßÇàÅàÈ.

Á§ –ÓïÌ–ÀŠÞ×–ÀèÍ–ÀàÌ–Ìçà–åÆ‹ GIS âÁ¿à–åÌ–×ÞÀ–
ÃàÌ–ÀàÌ–ÎßÓíÃ–Ìç òà –ÄìÈ–ãÓŠÌ–Óê –ÄçàÀèÈ. ÀàÌ 
Â¿Ì–Â×òà–ÅŠ×Ì–åØÇŠ–ãÓŠÌæÈ‹–Óê–ÀàÌ–Ìçà–åÆ‹– GIS 
âÁ¿à–åÌÀàÌ–ÎßÓíÃ–ÔïŠ–Ëß–âÖ (Anuchiracheeva et 
al. 2003, Calamia 1999; Close et al. 2006). 
ÀàÌÂ¿Ì–Â×òà–ÀŠÞ×–ÀèÍ–ÀàÌ–ÌçàåÆò GIS ÔïŠ–åÌ–Ëß–âÖ 
–æÈ‹–Åß–ãÈÃ–åØ‹–âØèÌ–×Šà GIS Åà ÓàÈ–Ìçà–åÆ‹–
âÁ¿à–åÌ–×ÞÀ–ÃàÌ––Âî ‹Ó–ÂÜÃ–ÀàÌÎß ÓíÃ–ÔïŠ –Ëß–âÖ 
–äÈÇ–Åß–âÑàß–ãÓŠÌ–ÀàÌÅß–ãÈÃ–Á§–ÓïÌåÌ–ÝïÍãÍÍ–
ÁÜÃ–ãÏÌ–Ë¯ –ãÖß– ÀàÌ–×é–åÄ–Á§–ÓïÌ. ÔïŠ –åÌ–ÀàÌ–
ÎßÓíÃ–ÌçòàÄìÈ GIS –ãÓŠÌ–âÎèÌ–âÂ²ÜÃÓìÅçàÂèÌåÌ–
ÀàÌ–Ìçà–âÜíà–Â×àÓ–Ýï‹ÑºÌ Í‹àÌÁÜÃ–Æà×–ÎßÓíÃ 
ÆëñÃÅŠ×Ì–åØÇŠ–âÎèÌ–Á§–ÓïÌ–ÈéÍ Ë¯–ÇèÃ–Í¡ –ËèÌ–æ–È‹ÎîÃ–
ãÉŠÃÓà–âÎèÌ–Á§–ÓïÌ–Ë¯–æÈ‹–ÝèÍ–ÀàÌ–ÎîÃ–ãÉŠÃ –ãÖß 
–ÅàÓàÈ–åÆ‹–æÈ‹ –âÑ²Ü–âÎèÌ–Á§–ÓïÌ–âÅêÓåØ‹–ãÀŠ–Á§–ÓïÌ–
ËàÃ–×éËßÇàÅàÈ ––ãÖß– Åß–ãÈÃ–åØ‹–âØèÌ–åÌ–ÝïÍ–
ãÍÍ–ÁÜÃ–ãÏÌ–Ë¯–ÑïÓ–ÅàÈ. 

ÄîÈ–Èê–ÁÜÃ–ãÏÌ–Ë̄–ÑïÓ–ÅàÈ–ãÓŠÌ–ÅàÓàÈ–âÎèÌ–ÍŠÜÌ–
âÀèÍ–Ó‹ÞÌ–Á§–ÓïÌ, Åß–ãÈÃ–Á§–ÓïÌ, –âÆ²ÜÓ–É¡–ÀèÍ–Á§–ÓïÌ–
Ü²Ì –ãÖß –×é–åÄ–Á§–ÓïÌ–æÈ‹ È‹×ÇÛàÇ–ÝïÍ–ÛàÇ–Åê Ñ‹ÜÓ–
ËèÃ–ÅàÓàÈ–ÜßËéÍàÇ–Á§–ÓïÌ åÌ–ÝïÍ–ãÍÍ–ãÏÌ–Ë¯ 
Ë¯––âÁ¿à–åÄÃŠàÇ ÆëñÃÅàÓàÈ–âÝèÈ–æÈ‹–ÔïŠ–åÌ–ÆÜŒÍ–ã× 
ArcGIS ãÖß –âÎèÌ–ÀàÌ–ÇàÀ–Ë¯Äß–âÝèÈ– –æÈ‹Ôï Š –
åÌÆóÜÍ–ã×–Ë³×–æÎ. ÊàÌ–Á§–ÓïÌ–ÁÜÃ–ãÏÌ–Ë¯–ÑïÓ–
ÅàÈ–Æ±Ã–ÎßÀÜÍ–È‹×Ç–ÝïÍ–Ë¯ –Óê –ÛàÇ–ÄîÈ –ãÖß– 
ÉàÉßÖàÃ –ãÓŠÌ–Åà ÓàÈ–ÈèÈ–ãÎÃ –ãÖß âŅ̃–ÓÁ§ÓïÌ–
åÚŠ–âÁ¿à–æÈ‹–ÃŠàÇ Ñ‹ÜÓ–ËèÃ–ÅßÈ×À–åÌ–ÀàÌ–âÆ²Ü–ÓÉ¡–
ÀèÍ–Á§–ÓïÌ–Ü²Ì. –åÌ–ÀàÌ–Â¿Ì–Â×òà–Â´Ã–Ì¸–ãÓŠÌ–æÈ‹–åÆ‹ 
GIS âÑ²Ü–ÎßÅíÓ–ÎßÅàÌ–ÖßØ×ŠàÃÂ×àÓ–Ýï ‹ –
ÑºÌ–Í‹àÌ–ÁÜÃ–Æà×–ÎßÓíÃ –ãÖß– Á§–ÓïÌ–ËàÃ–È‹àÌ–

×éËßÇàÅàÈ (ÄîÈ–Ë̄–É́Ã–Ë̄–ÓêÉçà–ãÙŠ–Ã–âǺÌ–ã×Ã –ãÖß 
–âǺÌ–ÁßÙàÌ ÄàÀ GPS –ãÖß– Á§–ÓïÌ–Ë̄–æÈ‹–ÄàÀ–ÀàÌ–
ÅçàÑàÈ–ÆŠÞ×ÆàÌ–Øà–Îà ÀŠÞ×–ÀèÍ–âÁÈ–×èÃ–Ìçòà–âÖéÀ 
–ãÖß– ÀàÌ–ÀßÄàÇ–ÁÜÃ–ÆßÌéÈ–ÑèÌ–Îà–Ë¯–ÅçàÂèÌ 
–åÌ–ãÉŠ –Öß×èÃ) –æÈ‹ –ÊìÀ–âÆ²Ü–ÓÉ¡–âÁ¿àÀèÌ –ãÖß– 
Åß–ãÈÃ–åØ‹–âØèÌ–åÌ–ÝïÍ–ãÍÍ–ÁÜÃ–ãÏÌ–Ë¯–ÑïÓ–ÅàÈ 
(ÝïÍ 5). 

ÀàÌ–Â¿Ì–Â×òà–æÈ‹ –åØ‹ –Ýï ‹ –×Šà –ãÏÌ–Ë¯ – Ë¯ –æÈ‹ –ÄàÀ–
ÀàÌ–ãÉ‹Ó–È‹×Ç–Óì–ÁÜÃ–ÆŠÞ×ÆàÌ–Øà–Îà ÝïÍ 8 
(Mental map) ãÖß ãÏÌË¯ÑïÓÅàÈ Ë¯æÈ‹ 
ÄàÀÀàÌÍèÌËëÀÄîÈË¯É´ÃåÌ GPS –ãÓŠÌ–Óê–ËŠà–
ãÝÃåÌ–ÀàÌ–Ìçà–åÆ‹–âÁ¿à–åÌ–ÀàÌ–ÉéÈ–É¡–Å²ÅàÌ–ÀèÍ–
ÎßÆàÆíÌ –âÌ²ÜÃ–ÄàÀ–×Šà–ãÏÌ–Ë¯–ÖßÜÞÈ ÀŠÞ×–ÀèÍ–
ÆèÍÑßÇàÀÜÌ––ãÛŠÃÌçòà ÁÜÃ–âÓìÜÃ–äÁÃ –ãÓŠÌ–
Øà–æÈ‹–ÇàÀ. ãÏÌ–Ë¯–È¨ÃÀŠà× Åà ÓàÈÅßÙÜÃ–
Á§ÓïÌ–ÑºÌÊàÌ–ÀŠÞ×–ÀèÍÆèÍÑß ÇàÀÜÌ–ÎßÓíÃ 
–åØ‹–ãÀŠ–ÌèÀ–Â¿Ì–Â×òàË¯–Í¡ –Âî ‹Ì–âÂêÇ–ÀèÍ–ÅßÊàÌ–Ë¯–
È¨ÃÀŠà×. âÓ²Ü–âÝíà–ÓêÂçà–ÊàÓ–ÀŠÞ×–ÀèÍ–ÅßÊàÌ–Ë¯ 
–ãÖß –ÀàÌ–ÎŠÞÌ–ãÎÃ–ÁÜÃ–ÅßÑàÍ–ã×È–Ö‹ÜÓ––åÌ–
âÁÈ–È¨ÃÀŠà×,  ÀàÌ–Ìçà–åÆ‹–ãÏÌ–Ë¯–ÑïÓ–ÅàÈ –âÑ²Ü–
ÜßËéÍàÇ–âÊéÃ–ãÛŠÃË̄–ÔïŠ–Üà–æÅ– Ë̄–É‹ÜÃ–ÎíÀ–ÎèÀ–ÝèÀÅà 
–ãÖß–ãÛŠÃØà–Îà–Ë¯–ÅçàÂèÌ –ãÓŠÌ–Óê–Â×àÓ–âÎèÌ–æÎ–
æÈ‹–ÅïÃ. –ãÏÌ–Ë¯–ÑïÓ–ÅàÈ–ÇèÃ–ÅàÓàÈ–åÆ‹ –âÑ²Ü–ÀàÌ–
ÉéÈ–É¡–Å²ÅàÌ–ÖßØ×ŠàÃ–Áß–ãÙÃ–ÀàÌ–ÑàÇ–åÌ–ãÁ×Ã 
–ãÖß– ÑßÌèÀÃàÌÅïÌ–ÀàÃ. GIS ÇèÃ–Åà
ÓàÈ–åÆ‹ –æÈ‹ –âÎèÌ–Á§ –ÓïÌ–ãÏÌ–Ë¯ –ËàÃ–ÀàÌ –ãÖß–
âÆ²Ü–ÓÉ¡–ÀèÍ–Á§–ÓïÌ–ÁÜÃ–Áß–ãÙÃ–ÀàÌ–Ü²Ì –âÑ²Ü–
Ìçà–åÆ‹–âÁ¿à–åÌ–×ÞÀ–ÃàÌ–×àÃ–ãÏÌ –ãÖß– ÑèÈËß 
Ìà–ÆèÍÑßÇàÀÜÌ–ËçàÓß–ÆàÈ –åØ‹–ÇìÌÇíÃ.

–
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ÂîÌÂñàËàÃÜàØàÌÁÜÃåÍÓèÌÉíòÌÚèÀ ÅçàÖèÍÖòÞÃÚïÓíÃÀàÇ

	 ÍîÌÖòòÞÃ ÂîÈÅßØ×ñàÃ1, ÍîÌÊà×ÜÌ ÀîÌÌß×íÃÅà1, ÅîÀèÌ ãÀò×ÙïÄèÌ1

ÍíÈÂèÈØÇçò

ÚïÏïòÖîòÌÉÜÌ ÑèÌÓíÃÀàÇ ÄçàÌ×Ì 8 äÉ ÌçòàÙèÀâÖêñÓÉíòÌËíÈÖÜÃ ÅßâÖñÇ 12,3 ÀéäÖ âÀìÜ Èò×ÇÜàØàÌÎßÅíÓ 
ËêñÓêÌçòàÜòÜÇ ãÖß ÎàÎíñÌ ÆëñÃåÆòãËÌ Ûì ÍçñãËÌÈò×ÇåÍÓèÌÉíòÌÚèÀ        (0 ãÖß 50% ÁÜÃÜàØàÌËêñâÀìÜãÉñÖßÓìò 
åÌÑìòÌÊàÌÂ×àÓãØòÃ) ÜàØàÌÚèÀâÝèÈÈò×ÇÇÜÈ åÍÓèÌÉíòÌËêñÎñíñÃåÚñ ÛèÃÄàÀâÀèÍÀñÞ× ÂèòÃËê 1 ÆëñÃÓêÜàÇî 
8 ÜàËéÈ, ÒèÀâÎèÌÉñÜÌÁßÙàÈ 2 Øà 3 ÆÉÓ ÉàÀãÈÈ Ûì ÖíÓ Îßæ×ò 1 Óìò 1 ÂìÌ ãÖò×ÚèÀåÅñÊíÃÔàÃ. 
åÍÓèÌÉíòÌÚèÀ Óê pH 4,39; DM 41,2%; NDF 66,7%; N 2,87% -ãÖß HCN 120mg/kg åÌÑìòÌÊàÌãØòÃ. 

ÖèÀÅßÌßÀàÌÀêÌÁÜÃÚï ãÓñÌÀêÌÜàØàÌËêñâÎèÌÌçòà Ûì ÁÜÃãÛ×ÀñÜÌ ãÖò×ÄëñÃÉàÓÈò×ÇÜà ØàÌÜìñÌƒ, 
ÅßâÑàßÜàØàÌÚèÀ ãÓñÌÀêÌÄíÌÚíÈ. ÄçàÌ×ÌÜàØàÌËêñÀêÌæÈòÉçñÓìò ãÓñÌ 36,6 gDM/kg ÁÜÃÌçòàÙèÀäÉ. 
ÚïËêñÀêÌåÍÓèÌÉíòÌÚèÀâÎèÌÛèÀ ÌçòàÙèÀâÑêñÓÁëòÌ 140 ÀðàÓ/Óìò ÉßÛÜÈ Æñ×ÃÀàÌËíÈÖÜÃ. 

ÀàÌÇñÜÇÁÜÃÜàØàÌÚèÀÂàÈæ×ò (n = 8) ãÉñÇñÜÇæÈò ÈèñÃÌêò: DM 77,7%; OM 79,8%; NDF 82,5 ãÖß 
N 74,2%. åÌÙñ×ÇËíÈÖÜÃ ËêñåÆòåÍÓèÌÉíòÌÚèÀâÎèÌÅñ×ÌÎßÀÜÍ ÏíÌÎßÀíÈ×ñà ÀàÌ âÀèÍÝèÀÅà N 
ÔïñåÌÝñàÃÀàÇÅèÈâÎèÌÍ×À ÌèòÌÚàÇÂ×àÓ×ñà ÓèÌÓêÀàÌÀñÞ×ÁòÜÃÀèÌÀèÍ N ËêñÀêÌâÁíòàæÎæÈòÈêÁëòÌ (10,6) Ûì 
N ÇñÜÇæÈòÈêÁëòÌ (19,2; P<0,01). ÌèòÌÅßãÈÃåØòâØèÌ×ñà ÚïÖîòÌ ÑèÌÓíÃÀàÇ ÓêÂ×àÓÅàÓàÈåÌÀàÌÇñÜÇÅïÃ 
ÜêÀÈòàÌÌëñÃÇòÜÌ×ñà pH ÁÜÃÁêòÚï (P<0,05) ãÖß DM Ö×Ó (P<0,01) ÔïñåÌÜàØàÌÎßÅíÓ ËêñÓêåÍÓèÌÉíòÌÚèÀ 
(6,74 ãÖß 29,3%) âÓìñËÞÍÀèÍ control (7,26 ãÖß 29,1%). 

ÅßÛîÍãÖò×âØèÌ×ñà N ËêñÇñÜÇæÈòËèÃÚíÈ ÓêÂñàÅïÃÅçàÖèÍÚïËêñâÀìÜÈò×ÇåÍÓèÌÉíòÌÚèÀ åÌâÓìñÜÜàØàÌÎßÅíÓ 
ÓêËàÈÆêòÌÅïÃ ãÖß ÜîÈíÓæÎÈò×ÇÆîÌâÒêÓêäÌÜàÆêÈ.

1ÅïÌÂíòÌÂ×òàÀàÌÖòÞÃÅèÈ (ÅÂÅ)
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The nutritive value of ensiled cassava leaves for young 
Mong Cai pigs fed high level of protein 

Bounlieng Khoutsavang1, Bounthavone Kounnavongsa1 and 
Soukanh Keonouchan1

Abstract
	
Eight Mong Cai castrated male pigs with a mean initial weight of 12.3 kg, were fed diets 
containing sugar cane syrup and dry fish meal substituted or not with ensiled cassava leaves 
(0 and 50% of the daily ration in dry basis) according to a change over design. The silage was 
made from sun-dried, wilted, chopped leaves and petioles in a single batch of cassava foliage 
harvested after 8 weeks of regrowth. The pH was 4.39, DM 41.2%, NDF 66.7%, N 2.87% and 
HCN 120mg/kg in dry basis. Mean environmental temperature was 34.5oC at midday (12:00) 
during the trial in June 2005.

The pattern of feed intake was characterized by a very fast intake of the syrup and a slow 
ingestion of solid materials. There were no silage refusals. Voluntary feed intake was 36.6gDM/
kg body weight per day. The animals were in a positive body weight balance when they were 
fed the ensiled cassava leaves based diet and averaged 140g/day/body weight gain during the 
trial.

Nutrient digestibility of the silages as predicted by a difference (n=8) was 77.7% organic matter 
79.8%, NDF 82.5% and N 74.2%. There appeared to be a positive response in N retention due 
to incorporation of cassava leaf silage in the diet, either related to N intake (improvement of 
10.6%) or to N digested (improvement of 19.2, P<0.01). It appears that young Mong Cai pigs 
have a high capacity for digestion of cell wall materials, further supported by lower feacal 
pH values (P<0.05) and DM concentration (P<0.01) in the diet containing cassava leaf silage 
(7.26 and 39.1%).

It was concluded that total N digestibility by pigs fed of ensiled cassava leaves can be high 
when dietary protein supply in high and rich in sulphur amino acids.

Keywords: Pics, feed, cassava

1Livestock Research Center (LRC), email: LRC@nafri.org.la



The Lao Journal of Agriculture and Forestry

  July - December 2006                 73

I. ÍíÈÌçà

ÀàÌÚèÀåÍÓèÌÉí òÌâÀìÜÚïÏñàÌÓàÌè òÌ âÎèÌ 
âÖìòÜÃ ËêñÌèÀ×éËßÇàÅàÈÛàÇÂíÌæÈòåØòÂ×àÓ 
ÅíÌåÄÔïñÍç ñÙòÜÇ äÈÇÅßâÑàßãÓñÌ×éËêÀàÌ 
ÚèÀ (Bui Van Chin 1990; Bui Van Chin et 
al 1992; Chhay Ty et al 2001), ÅëÀÅàÀñÞ× 
À èÍÀàÌÄßâÖ êÌâÉ êÍäÉÁÜÃÚïÀ çÓ é  (Du 
Thanh Hang 1998; Ngyen Van Lai et al 
2000; Bui Van Chin and Le Viet Ly 2001), 
ÅëÀÅàÂîÌÂñàÜàØàÌÁÜÃåÍ ãÖß ÇÜÈÓèÌ 
ÉíòÌ (Du Thanh Hang et al 1997; Ngyen Van 
Lai and Rodriguez 1998; Du Thanh Hang 
2000).

ÀàÌËíÈÖÜÃËê ñÀ ñÞ×ÁòÜÃÀèÍ×éËêÀàÌ ãÖß 
ÁßÍ×ÌÀàÌÉñàÃƒåÌÀàÌÚèÀÌè òÌ æÈòÅèÃ 
âÀÈÀàÌÛîÈÖíÃÁÜÃËàÈ (Cyanide) ËêñÍèÌÄî 
Ôï ñåÍÓèÌÉí òÌ Êì×ñàÖßÈèÍÀàÌåÆòåÍÓèÌÉí òÌ 
âÎèÌÅñ×ÌÎßÀÜÍÁÜÃÜàØàÌ âÑì ñÜâÀìÜÚï 
ãÓñÌÇèÃÉçñàÔïñ ÜàÈâÎèÌÇòÜÌ×ñà ËàÈÆêòÌËêñÓê 
ÔïñåÌÜàØàÌÎßÅíÓæÈòÓàÄàÀÑìÈ, ÜêÀÈòàÌÌëñÃ 
ÌèÍÉèòÃãÉñÀàÌÂíòÌÂ×òàÁÜÃ Eggum (1970), 
ÄëñÃâÎèÌËêñÝï òÄèÀÀèÌÈê×ñà åÍÓèÌÉíòÌÍèÌÄîËàÈ 
Lysine, ãÉñ×ñà (Sulphur amino acid) Éçñà. 
ÔïñÖà×âÝíàâØèÌ×ñà ÇèÃÓêâÃìñÜÌæÁ ãÖß ÁçòÅß 
È×ÀËêñÄßÌçàåÆòÎàãØòÃÎíñÌ âÆèñÌ: ÎàÀßâÉíà 
Ôï ñâÁÈÑàÀåÉò ãÖß ÎàãÀò× Ôï ñÜñàÃÌç òàÃì ñÓ 
âÑìñÜâÎèÌãÛñÃËàÈÆêòÌ åØòãÀñÅèÈÀßâÑàßÈÞ× 
(monogastric animal) ÇòÜÌ×ñàÎßâËÈâÝíà 
ÓêãÛñÃÌçòàÄìÈËêñÜîÈíÓÅíÓÍïÌ. ãÛñÃËàÈ ÆêòÌËêñæÈò 
ÄàÀÎàÓêËàÈ (Sulphur amino acid) ÛàÇ 
ÈèñÃÌèòÌ ÀàÌåÆòÎàÎíñÌÎßÅíÓÀèÍåÍÓèÌÉíòÌÚèÀ 
ÄëñÃâÎèÌËêñÙòàÅíÌåÄ.

-ÄîÈÎßÅíÃÁÜÃÀàÌËíÈÖÜÃÂèòÃÌêò ãÓñÌâÑìñÜÅëÀ 
ÅàÀàÌåÆòåÍÓèÌÉíòÌÚèÀ ÎßÅíÓÀèÍÎàÎíñÌ âÀìÜ 
ÚïÖîòÌ ÑèÌÓíÃÀàÇ.

II.  ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ

ÚïÏïòÖîòÌÉÜÌ ÑèÌÓíÃÀàÇ ÄçàÌ×Ì 8 äÉ, Ìçòà 
ÙèÀâÖêñÓÉíòÌËíÈÖÜÃ ÅßâÖñÇ 12,3 ÀÖ âÀìÜ 
Èò×ÇÜàØàÌÎßÅíÓ ËêñÎßÀÜÍÈò×ÇÌçòàÜòÜÇ 
ãÖß ÎàÎíñÌ (ÉàÉßÖàÃ 1) Æë ñÃãËÌ Ûì Íç ñ 
ãËÌÈò×ÇåÍÓèÌÉíòÌÚèÀ (0 ãÖß 50% ÁÜÃ 
ÜàØàÌËêñâÀìÜåÌãÉñÖßÓìò) ÜêÃÉàÓÝïÍãÍÍ 
ËíÈÖÜÃ Change over design ÁÜÃ (Gill and 
Magee 1976;Gill1978). 

ÀàÌÚèÀåÍÓèÌÉíòÌËêñÎí ñÃåÚñ æÈòÉì ñÓÌçòàÜòÜÇ 
Ëê ñÖßÖàÇåÌÌç òà 1:1 Åñ×Ì åÅñÇÜÈ ãÖß 
åÍÓèÌÉíòÌËêñÎíñÃåÚñ æÈò 8 ÜàËéÈ ÆëñÃÒèÀâÎèÌ 
ÉñÜÌ ÁßÙàÈ 2 - 3 ÆÉÓ, ÉàÀÖíÓæ×ò 1 Óìò 
1 ÂìÌ âÓìñÜÎßÅíÓâÁíòàÀèÌÈêãÖò× ÄëñÃÚèÀåÅñ 
ÊíÃÔàÃæ×ò. ÖßÈèÍÁÜÃÀàÌÉì ñÓÌç òàÜòÜÇËê ñ 
ÖßÖàÇåÌÌçòàãÖò× ãÓñÌ 50 ÀðàÓ/1 ÀéäÖ 
åÍÓèÌÉíòÌ. ÑìÈËêñÚèÀãÖò× ÅàÓàÈ×èÈãËÀ 
æÈòÈèñÃÌêò: Ph 4,39; DM 41,2%; NDF 66,7%; N 
2,87% ãÖß HCN 120 mg/kg ÉàÓÖçàÈèÍ.

ÜàØàÌËêñâÀìÜÉç ñÓì ò ÅßâÖñÇ 35gDM/kg Ìçòà 
ÙèÀäÉ; âÀìÜâ×Öà 7:30 äÓÃâÆíòà; âÀèÍ ãÖß 
Æè ñÃÌç òàÙèÀÁÜÃÜàØàÌËê ñâÛìÜ â×Öà 7:00 
äÓÃ ÁÜÃÓìòÉç ñÓà. åÍÓèÌÉí òÌÚèÀÎßÅíÓÀèÍ 
ÌçòàÜòÜÇËêñÖßÖàÇåÌÌçòà 1:1 æ×òãÖò× ÂíÌåØò 
âÁí òàÀèÌâÑìñÜâÀìÜÚï. ÓêÌç òàÅßÜàÈåØòÀêÌÉß 
ÛÜÈâ×Öà, ÀàÌâÀèÍÁçòÓïÌ æÈòãÍñÃÜÜÀâÎèÌ 
2 æÖÇß ãÉñÖßæÖÇßåÆòâ×Öà 5 Óìò. Åñ×Ì 
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ÖàÇÖßÜÞÈÁÜÃÉí×ÔñàÃÀàÌâÀèÍÇñÞ× ãÖß 
ÁêòÅèÈ æÈòÁÞÌæ×òäÈÇ Ly et al (2001a).

ÀàÌ×éåÄÜàÀàÌ ãÖß Åé ñÃâÅÈâÛìÜÜì ñÌƒ 
æÈòÎßÉéÍèÈÉàÓ×éËêÀàÌÁÜÃ Goerring and 
Van Soest (1970) ãÖß Van Soest et al 
(1991) ÅçàÖèÍÀàÌ×éåÄ NDF; ãÖß AOAC 
(1990) ×éåÄ Ash ãÖß N. ËàÈãØòÃ DM    
ÀçàÌíÈäÈÇÀàÌÌçàåÆòâÉíàâÏíà ÉàÓ×éËêÁÜÃ 
Undersander et al (1993). Éí×ÔñàÃÁÜÃåÍ 
ÓèÌÉí òÌÚèÀ æÈòÅî ñÓâÜíàÉñàÃÍñÜÌÀèÌåÌãÉñ 
ÖßÓìò ÛèÃÄàÀâÎêÈâÜíàæÎâÀìÜÅèÈ. ÀàÌÇñÜÇ 
ÜàØàÌ ãÖß ÀàÌÈîñÌÈñÞÃÁÜÃËàÈ N æÈò 
ÎßÉéÍèÈÉàÓËêñâÂêÇâÝèÈÏñàÌÓà (Crampton and 
Harris 1969).

ÁçòÓïÌÄàÀÀàÌËíÈÖÜÃ æÈò×éåÄ Variance â
Ñì ñÜËíÈÅÜÍÏíÌÁÜÃÀàÌÀêÌåÍÓèÌÉí òÌÚèÀ 
Èò×ÇÀàÌÌçàåÆò Standard procedures (Steel 
and Torrie 1980). ÁçòÓïÌËèÃÚíÈÂéÈæÖñÈò×Ç 
äÎÕãÀÓ Minitab (Ryan et al 1985).

III. ÏíÌæÈòÝèÍ ãÖß ×éÄàÌ

ÜîÌØßÑïÓÅßâÖñÇ 34,5oC ÉÜÌËñÞÃ åÌ 
Æñ×ÃÀàÌËíÈÖÜÃ âÈìÜÌÓéÊîÌà 2005. Éß 
ÛÜÈÀàÌËíÈÖÜÃãÓñÌÍç ñÓêÜàØàÌâÛìÜ Æë ñÃ 
ÀíÃÀèÌÁòàÓÀèÍÏíÌÀàÌËíÈÖÜÃÁÜÃ (Ly et 
al 2001b). ÜàØàÌËêñÀêÌæÈòÉçñÓìò ãÓñÌ 36,6 
gDM/kg ÁÜÃÌçòàÙèÀäÉ Ûì 99,7 ÀðàÓ, 0,4% 
ÁÜÃÜàØàÌËêñÅßÙÜÃåØò Êì×ñàâÎèÌÄçàÌ×Ì 
ÛàÇÅíÓÂ×Ì. ÚïÀêÌÜàØàÌæÈòÛàÇÜàÈ â
ÌìñÜÃÓàÄàÀÀàÌÌçàåÆòÑìÈÚèèÀËêñÓêÂîÌÌßÑà
Í ÅïÃ ÀàÌÚèÀÑìÈåØòÓêÂîÌÌßÑàÍÌèòÌ ÁëòÌÀèÍ 
ÛàÇÎèÈåÄ Wilkinson (1983a,b). 

ÜêÃÉàÓ Wilkinson (1983a,b) ÆêòãÄÃ×ñà åÌ 
ÀàÌÚèÀÑìÈÜàØàÌÅèÈ ÊòàâÝèÈÊìÀÉàÓÁèòÌ 
ÉÜÌÔñàÃÖßÜÞÈ ãÖß ÅàÓàÈÂ×ÍÂîÓ     
Ä çàÑ×ÀÄîÖ éÌÆ ê Ë ñ êÍ ç ñÉ òÜÃÀàÌÜàÀàÈæÈò 
(anaerobiosis) ÄßæÈòÑìÈÚèÀËêñÓêÂîÌÌßÑàÍ 
ÅïÃ. âÓì ñÜÅèÃâÀÈÖèÀÅßÌßÀàÌÀêÌÜàØàÌ 
ÁÜÃÚïâØèÌ×ñà ÀñÜÌÜì ñÌÚíÈ ÚïÄßÈïÈÀêÌ 
Åñ×ÌËêñâÎèÌÌç òàÀñÜÌ ãÖò×ÉàÓÈò×ÇÜàØàÌ 
ãÁÃ Ûì ãÁòÌ. ÄçàÌ×ÌÅèÈËèÃÚíÈËêñåÆòâÁíòàåÌ 
ÀàÌËíÈÖÜÃ ÓêÌç òàÙèÀâÑêòÓÁëòÌ, Íç ñÓêÎßÀíÈ 
ÀàÌÏéÈÎíÀÀßÉéåÈƒ Ëê ñâÎèÌÏíÌÖíÍåÌÀàÌ 
ÀêÌÜàØàÌËê ñÚèÀÈò×ÇåÍÓèÌÉí òÌ Ìç òàÙèÀ 
âÑêòÓÅßâÖñÇÉçñÓìò ãÓñÌ 140g/day (P<0,05).

ËàÈãØòÃ (DM) ãÖß pH ÁÜÃÁêòÚïËêñÀêÌåÍ 
ÓèÌÉí òÌÚèÀ ÓêËñàÜñÞÃÛîÈÖíÃÊòàËÞÍåÅñÜà 
ØàÌËêñÎàÈÅßÄàÀâÇìòÜåÇÑìÈ ÜàÈâÎèÌ ÇòÜÌÀé
ÈÄßÀçàÉñàÃƒÁÜÃÄîÖéÌÆêËêñÜàåÅÔïñåÌ Caecum 
ãÖß Colon ÁÜÃÅèÈËêñÀêÌåÍÓèÌ ÉíòÌÚèÀÌèòÌ 
ÛàÇÁëòÌ (Jorgensen et al, 1996).

ÏíÌÀàÌËíÈÖÜÃÌê ò ãÓñÌÅÜÈÂñÜÃÀèÍÀàÌ 
ÖòÞÃÚïÈò×ÇåÍÓèÌÉíòÌ ÖàÇÃàÌæ×òäÈÇ (Bui 
Hui Nhu Phuc et al 1996) ãÖß ÅàÓàÈÜßËé 
ÍàÇæÈò×ñà ÇòÜÌÏíÌÅßËòÜÌÁÜÃÀàÌåÆòÜà 
ØàÌËêñÓêâÇì òÜåÇÅïÃ Äë ñÃâÝèÈåØòÀàÌÇñÜÇÜéÌ 
Æê×èÈÊîÔïñÖçàåÅòåØÇñÛîÈÖíÃ (Fernandez and 
Jorgensen 1986). ãÉñÀàÌÇñÜÇæÈòÁÜÃ cell 
wall ãÓñÌÅïÃ Âì: 82%, ÌêòÓèÌÀñÞ×ÁòÜÃÀèÍÑèÌ 
Úï ËêñÌçàåÆòâÁíòàåÌÀàÌËíÈÖÜÃ.

ÀàÌÇñÜÇ DM ÓêËñàÜñÞÃÛîÈÖíÃ (P>0,10) 
ãÖß OM (P<0,01) åÌÚïËêñÀêÌÜàØàÌÚèÀ. 
ÌèÀ×éËßÇàÅàÈÛàÇÂíÌ æÈòÂíòÌÑíÍ×ñà  ÀàÌ 
ÇñÜÇÜàØàÌÛîÈÖíÃ ÊòàÖßÈèÍÀàÌåØòÜà 
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ØàÌÚèÀâÑêñÓÁëòÌ (Bui Hui Nhu Phuc et al 
1996; Du Thanh Hang 2000). ãÉñåÌËàÃÀíÃ 
ÀèÌÁòàÓ âÎêâÆèÌÀàÌÇñÜÇÁÜÃ N Ëê ñÅßÅíÓ 
æ×òåÌÝñàÃÀàÇâÑêñÓÁëòÌ âÓìñÜâÀìÜÚïÈò×ÇåÍ 
ÓèÌÉíòÌÚèÀ (P<0,06).

ÚïÀêÌÜàØàÌÚèÀ ÀàÌÈîñÌÈñÞÃÁÜÃËàÈ N 
Íç ñÊìÀÎèÍÎîÃåØòÈêÁë òÌ Æë ñÃÀíÃÀèÌÁòàÓÀèÍÏíÌ 
ÀàÌÖàÇÃàÌÁÜÃ Bui Hui Nhu Phuc et al 
(1996) ãÖß Du Thanh Hang (2000). ËàÈ 
N ËêñÅßÅíÓÛîÈÖíÃ âÓìñÜÖßÈèÍÁÜÃåÍÓèÌÉíòÌ 
ÚèÀÔï ñåÌÜàØàÌâÑê òÓÁë òÌ ÏíÌÀàÌÁèÈãÇñÃ 
åÌÖèÀÅßÌßÌê ò Íç ñÎßÀíÈÓêåØòâØèÌÎàÌåÈ 
âØÈÏíÌÌë ñÃ ÜàÈãÓñÌÇòÜÌåÍÓèÌÉí òÌËê ñåÆò 
ËíÈÖÜÃÔï ñØ×ÞÈÌàÓ æÈòÓàÛèÃÄàÀâÀèÍÀï ò 
Øí×ÓèÌÉíòÌãÖò× ãÖß âÎèÌåÍËêñãÀñ. Åñ×ÌåÍ 
ÓèÌÉí òÌËê ñåÆòåÌÀàÌËíÈÖÜÃÌê ò ãÓñÌæÈòÓà 
ÄàÀÅ×ÌËíÈÖÜÃÅßâÑàß ãÖß æÈòÓêÀàÌ 
âÀèÍÀïòËîÀƒ 3 - 4 âÈìÜÌ (Preston et al 2000), 
ÈèñÃÌèòÌ ÄëñÃÅàÓàÈâ×íòàæÈò×ñà ËêñÓàÁÜÃãÛñÃ 
ÑìÈãÉÀÉñàÃÀèÌ ÄàÀÄîÈÌêò ÜàÇîÁÜÃÑìÈ, Öß 
ÈèÍÁÜÃËàÈÖéÀÌéÌ (Lignin) ãÖß N ËêñÍèÌ 
ÄîÔïñåÌÑìÈ ÓêÅñ×ÌâÝèÈåØòÏíÌÀàÌËíÈÖÜÃ Ëêñ 
ÜÜÀÓàãÉÀÉñàÃÀèÌ.

ÌèÍãÉñ Eggum (1970) ÖàÇÃàÌæ×ò, ÄëñÃâÎèÌ 
Ë ê ñÝ ï òÄ èÀÀèÌÈê× ñà åÍÓèÌÉí òÌÍ èÌÄ î Lignin 
åÌ ÜèÈÉàÅñ×ÌÅïÃ Ôï ñåÌËàÈÆêòÌ (CP) ãÉñ 
Methionine Éçñà, ÅßÌèòÌ Â×ÌâÜíàåÄåÅñåÍ 
ÓèÌÉí òÌâÀìÜÚï, ÜêÀÈòàÌÌë ñÃ ÀàÌåÆòÎàÎí ñÌ 
âÎèÌãÛñÃËàÈÆê òÌËê ñÜîÈíÓæÎÈò×Ç (Amino 
sulphur) ÄßâÑêñÓÂîÌÂñàÁÜÃÜàØàÌåØòÈêÁëòÌ 
æÈò âÚìÜÌÀèÌÀèÍÀàÌËíÈÖÜÃÌê ò  ÀàÌÎß 
ÀÜÍÜàØàÌÚèÀåØòÓêÂîÌÂñàÅïÃ (ÉàÉßÖàÃ 

3) ÅàÓàÈâÝèÈæÈòÛàÇ×éËê. ÜàØàÌÄßÓêÂîÌ 
ÂñàÅïÃ åÌâÓìñÜÖßÈèÍÁÜÃåÍÓèÌÉíòÌÚèÀ ÔïñËêñ 
50% ÁÜÃÜàØàÌÎßÅíÓ. âÎêâÆèÌÀàÌÇñÜÇ 
ÓêÂ×àÓãÉÀÉñàÃ ÖßØ×ñàÃÚïÈò×ÇÀèÌ, ÀàÌ 
ÇñÜÇæÈòÅïÃ âÓìñÜ N âËíñàÀèÍ 17%. 

ÀàÌÇñÜÇËàÈ N ÁÜÃåÍÓèÌÉí òÌÚèÀÈò×Ç  
Pepsin/Pancreatin Ôï ñØ òÜÃËíÈÖÜÃæÈòÂñà 
ÀàÌÇñÜÇÅïÃ (ÉàÉßÖàÃ 4) ËèÃÉí×ÔñàÃÅíÈ 
Ûì ãØòÃÍç ñãÉÀÉñàÃÀèÌ Íç ñ×ñàÄßâÎèÌÂñàÁÜÃ 
N ãÖß OM ãÖß DM ËêñÇñÜÇæÈò. åÌËàÃ 
ÀíÃÀèÌÁòàÓ ÎàÎíñÌËêñåÆòËíÈÖÜÃÀèÍÅèÈÄßÓê 
Â×àÓÚàÇãÉÀÉñàÃÀèÌÛàÇ (P<0,01) ÁÜÃ 
Éí×ÔñàÃËèÃÚíÈËêñæÈòÅëÀÅà ãÖß ×èÈãËÀ.

IV. ÅßÛîÍ

ÚïËêñâÀìÜÈò×ÇåÍÓèÌÉíòÌÚèÀ ãÖß ÜàØàÌËêñ 
ÍèÌÄîËàÈÆêòÌ (CP) ãÖß (sulphur amino acids) 
ÛàÇ âÎèÌÏíÌÈêâÝèÈåØòÂñàÀàÌÇñÜÇ æÈòÁÜÃËàÈ 
N âÑêñÓÁëòÌ.

VI. ÂçàÁÜÍåÄ

Ñ×ÀÁòàÑßâÄí òà ÁçÅßãÈÃÂ×àÓÁÜÍåÄæÎ 
ÇèÃ ÅßÊÌÍèÌ ÂíòÌÂ×òà ÀßÅéÀçà ãÖß ÎñàæÓò 
ËêñÜßÌîÓèÈËëÌÝÜÌ åÌÀàÌËíÈÖÜÃÂèòÃÌêò, Áç 
ÅßãÈÃÂ×àÓÝï òÍ îÌÂîÌ æÎÇèÃÅïÌÂí òÌÂ×òà 
ÀàÌÖòÞÃÅ èÈ Ë ê ñåØ òÂ×àÓÅßÈ×ÀåÌÀàÌ 
ÄèÈÉèòÃÎßÉéÍèÈÀàÌËíÈÖÜÃ, ÁçÁÜÍåÄâÎèÌ 
ÑéâÅÈÌçà ËñàÌ ÈÕ. ÍîÌÊÜÃ Íí×ØÜÓ ËêñåØò 
ÀàÌÆê òÌçàÀàÌËíÈÖÜÃ, ËñàÌ ÑÜÌÎßâÅêÈ 
âÑèÃÅßØ×èÌ ãÖß ËñàÌ ×ÞÃÅßØ×èÌ ÑéÓÑß 
ÄèÌ×íÃÅíÈ Ëê ñåØòÂ çàãÌßÌçàÈòàÌâÉèÀÌéÀ, 
ÀàÌ×éåÄÁç òÓïÌ ãÖß ÀàÌÀßÀÞÓÍíÈÖàÇ 
ÃàÌ, ÑòÜÓÈÞ×ÀèÌÌê ò ÁçÁÜÍåÄæÎÇèÃ×éÆà 
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ÀàÌÁÜÃÅïÌÂí òÌÂ×òàÀàÌÖòÞÃÅèÈ Ëê ñÆ ñ×Ç 
âÛìÜåÌÀàÌËíÈÖÜÃ ÇòÜÌÀàÌÆñ×ÇâÛìÜ 
ÁÜÃÍèÌÈàËñàÌâÛí ñàÌê ò Äë ñÃâÝèÈåØòÀàÌËíÈ 
ÖÜÃÎßÅíÍÏíÌÅçàâÖèÈæÎÈò×ÇÈê.
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V. âÜÀßÅàÌãÌÍËòàÇ

ÉàÉßÖàÃ 1: 	 ÅèÀÅßÌßËàÃâÂÓêÁÜÃÜàØàÌÑìòÌÊàÌ (Control) ãÖß ÜàØàÌËíÈ 		
	 ÖÜÃ (ESL) ÀèÍ 50% ÁÜÃåÍÓèÌÉíòÌÚèÀ (% ËàÈãØòÃ)
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ÉàÉßÖàÃ 2: 	 ÀàÌÇñÜÇÜàØàÌ ãÖß ÀàÌÈîñÌÈñÞÃËàÃ N ÁÜÃÚï ËêñâÀìÜÈò×Ç 		
		  ÌçòàÜòÜÇ, ÎàÎíñÌ ãÖß åÍÓèÌÉíòÌÚèÀ

P<0.10, *P<0.05, **P<0.01
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ÉàÉßÖàÃ 3: 	 Åñ×ÌÎßÀÜÍ ãÖß âÎêâÆèÌÀàÌÇñÜÇÁÜÃåÍÓèÌÉíòÌÚèÀ

ÉàÉßÖàÃ 4: 	 ÀàÌÇñÜÇåÍÓèÌÉíòÌÚèÀÈò×Ç Pepsin/Pancreatin åÌØòÜÃËíÈÖÜÃ #

#    Éí×ÔñàÃÄàÀ 4 Óìò ÉñàÃÀèÌ
**   ÀàÌÇñÜÇåÌØòÜÃËíÈÖÜÃÁÜÃ Casein- ãÓñÌ 99,5
***  P<0,01
a,b   ÂñàÅßâÖñÇ ÖßØ×ñàÃÊèÌÈò×ÇÀèÌ ÓêâÂìñÜÃÚàÇÇÜÃâËéÃ ÚàÇâÊêÃ (P<0,05)
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ÅëÀÅàÀàÌÖ‹ÞÃÎàÆ×ÇåÌÀßÆèÃäÈÇÜèÈÉàÀàÌ
ÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ

ãÀ‹×ÓßÌê ×íÃÑàÌîÖíÓ1 ÖŠÞÃ ÂáÅê×éæÖ1 äÆÖà ÅéÓÓàÖà×íÃ1 Èà××ÞÃ ÖéÈâÈÈ1

ÍíÈÂèÈØÇ§

ÀàÌÅëÀÅàÀàÌÖ‹ÞÃÎàÆ×ÇåÅŠÀßÆèÃ äÈÇÀàÌÎÞÍËÞÍÜèÈÉàÀàÌÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ åÌ 3 
ÅªÃËíÈÖÜÃ ÆëñÃæÈ‹ÎßÉéÍèÈÉí×ÄéÃ ÔïŠãÓŠÌçòàÁÜÃ âÁÈÍ‹àÌØàÈ âÓìÜÃäÁÃ ãÁ×ÃÄçàÎàÅèÀ, ÓêÄîÈÎßÅíÃ 
âÑ²ÜÅëÀÅàÀàÌÄßâÖêÌâÉêÍäÉ ãÖß ÀàÌæÖŠÖÞÃâÅÈÊßÀéÈËàÃÈ‹àÌÀàÌÖíÃËëÌ âÑ²ÜÆÜÀØàÜèÈ 
ÉàÀàÌÎŠÜÇÖòÞÃË̄âÚàßÅíÓ ãÖß ÅíÓËÞÍËàÃÈ‹àÌâÅÈÊßÀéÈÀàÌÖíÃËëÌ, ÀàÌÅëÀÅà ãÓŠÌæÈ‹âȪÓ 
ÀßÀÞÓË̄ÅïÌÂ¿ÌÂ×òàÀàÌÎßÓíÃ âÎèÌâ×Öà 2 ÜàËéÈ ãÖß æÈ‹ÖíÃ ÑàÀÎßÉéÍèÈÉí×ÄéÃ âÖêñÓãÉŠ ×èÌËê 
1/5/05 Øà 31/10/05.

ÜèÈÉàÀàÌÎŠÜÇÖ‹ÞÃ åÌÀàÌÅëÀÅàËíÈÖÜÃÂ´ÃÌ¸ ãÓŠÌæÈ‹ãÍŠÃÜÜÀâÎèÌ 3 ÅªÃËíÈÖÜÃ Âì: Ta = 10 
äÉ/Ó2 , Tb = 15 äÉ/Ó2, Tc  = 20 äÉ/Ó2  ÆëñÃÎàË¯ÌçàÓàÎŠÜÇãÓŠÌÎàÆßÌéÈÈÞ×ÀèÌ (ÎàÆ×Ç) 
åÌÀàÌ×àÃãÏÌÀàÌËíÈÖÜÃãÓŠÌâÎèÌãÍÍ CRD,3 äÈÇÓê 3 ÅªÃËíÈÖÜÃ ãÉŠ ÖßÅªÃËíÈÖÜÃ Óê 
2 Æçòà, ãÉŠÖßÆçòàæÈòÎŠÜÇ Ta = 120 äÉ, Tb = 180 äÉ, Tc = 240 äÉ, ÅŠ×Ì ÀàÌ×èÈãËÀ ãÖß 
ÆèñÃÌçòàÙèÀãÉŠÖßẤÃ ãÓŠÌæÈ‹×èÈãËÀ 1 ẤÃ/âÈìÜÌ, ÀàÌÌçàÎà Óà×èÈãËÀ åÌãÉŠÖßẤÃ ãÓŠÌÆîŠÓâÜíà 
20 äÉ/Æçòà.

ÏŠàÌÀàÌËíÈÖÜÃåÌæÖÇß 6 âÈìÜÌ âØèÌ×Šà Ta ÓêÌçòàÙèÀ = 907 ÀðàÓ/äÉ, Tb = 1.000 ÀðàÓ/äÉ, Tc  
= 1.050 ÀðàÓ/äÉ ãÖß ÓêÖ×ÃÇà× Ta = 44,6 ÆÉÓ/äÉ, Tb =44,9 ÆÉÓ/äÉ, Tc = 46,1 ÆÉÓ/äÉ, 
æÈ‹ÌçàåÆ‹ÜàØàÌâÁ¿àåÌÀàÌËíÈÖÜÃ ÔïŠ Ta = 355 ÀéäÖ/äÉ, Tb = 552 ÀéäÖ/äÉ, Tc = 812,4 ÀéäÖ/
äÉ, ÜèÈÉàÀàÌÖÜÈÉàÇ ãÓŠÌ Ta = 87%, Tb = 88%, Tc = 91%, ÜèÈÉàÀàÌæÖñÖÞÃâÅÈÊßÀéÈÌ́Ì 
âØèÌ×ŠàÓêÀçàæÖ È¨ÃÌ¸:  Ta  =  93.000 ÀêÍ, Tb =1.124.000 ÀêÍ, Tc = 1.778.000 ÀêÍ.

1ÅïÌÂíòÌÂ×òàÀàÌÎßÓíÃ (ÅÂÎÓ)
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Study of   (Pangaiuus Hypoph  thelnus)  in cage culture
 by using  different density rate

Keomany Vongphanoulom1, Lieng Khamsivilay1, Sola Simmalavong1,
Daovieng Lihtdate1

Abstract 

An experiment on cage culture on (Pangasius hypoph thelnus) using three different stocking 
density rates conducted in Mekong River at BanHat, Khong district , Champasack province from 
01  May to 31 October 2005  the objectives of the study were to compare growth performance 
and to festinate economic profit  of culturing this species .

The experiment using Completely Randomized Design  (CRD) with 3 treatments & 2 
replications. Fingerlings were stocked at different density rate of 10,15 and 20 fish / m2 or 120 
, 180 and 240 fish/cage. The body length and body Weight  were measure once a  month by 
randomizing 20 fish per replication. 

After 6 months of the experiment , the average weighs of fish were 907 g, 1,000 g and 1,050 
g in Ta, Tb and Tc while the average of lengths were 44.6, 44.9 and 46.1 cm in Ta, Tb and Tc. 
Amount of feeding used for each treatment was 355 kg, 552 kg and 812.4 kg and the survival 
rate. were 87% , 88% and 91% in Ta, Tb and Tc  respectively. The economic  profit was 
estimated at  93,000 kip, 1,124,000 kip and 1,778,000 kip in Ta, Tb and Tc  respectively.

1Living acqatic Resoures Research Center (LAReC)
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I. ÍíÈÌá

ÎßâËÈÖà× âÎèÌÎßâËÈË¯ÓêÂ×àÓÜîÈíÓÅíÓ 
ÍïÌæÎÈ‹×ÇÆèÍÑßÇàÀÜÌËçàÓßÆàÈ ãÖß 
ÓêãÓŠÌç òàÖçàâÆÔŠàÃØð×ÃØðàÇ ÎßÆàÆíÌÅŠ×Ì 
Ø ðàÇãÓŠÌÉ è òÃÊ ¯ÌÊàÌÔï ŠÉàÓãÂÓãÓŠÌ ç òà 
ÉŠàÃƒ âÑ²ÜÅßÈ×ÀåÌÀàÌÎßÀÜÍÜàÆêÍ 
ãÖß ËçàÓàØàÀéÌ äÈÇÅßâÑàß ãÓŠÌÀàÌ 
ÎïÀÐèÃ, Ö‹ÞÃÅèÈ ãÖß ÀàÌØàÎà âÑ²ÜÀàÌ 
ÈçàÖíÃÆê×éÈÁÜÃâÁíàâÄ¿à. ÀàÌØàÎà ãÓŠÌæÈ‹ 
ÓàÄàÀãÓŠÌçòàÖçàâÆÉŠàÃƒ Ë¯ÓêÔï ñÉàÓËçàÓß 
ÆàÈ, ÓàÝÜÈÎßÄîÍèÌ ÎßÆàÀÜÌ ãÓŠÌÌèÍ 
ÓºÌèÍâÑ¯ÓÁëòÌ âÝèÈåØ‹Â×àÓÜîÈíÓÅíÓÍïÌÁÜÃ 
ËçàÓßÆàÈÂŠÜÇƒØðîÈÖíÃ äÈÇÅßâÑàß ãÓŠÌ 
ÎàË¯ÓêÔï ŠÔ ŠàÃØð×ÃØðàÇÉàÓËçàÓßÆàÈÌ´Ì 
ãÓŠÌÓêÄçàÌ×ÌÛîÈÙòÜÇÖíÃ ãÖß ØàæÈ‹ÔàÀ 
åÌãÉŠÖßÓº.

åÌÎßÄîÍèÌ ÎßÆàÆíÌÖà×æÈ‹ÓêÀàÌØèÌËéÈ 
ËàÃ ØàÂ×àÓÅßÈ×ÀåØ‹ãÀŠÂÜÍÂí× ÆëñÃÅß 
ãÈÃÜÜÀåÌÀàÌÖ‹ÞÃÅèÈ ÆëñÃÖ×ÓÓêÀàÌÖ‹ÞÃ 
ÎàãÓŠÌÌèÍÓºÌèÍâÑ¯ÓÁë òÌâÖºÜÃƒ Í¡×ŠàÔï ŠåÌ 
Éí×âÓìÜÃÀ¡ÂìÆíÌÌßÍíÈ ãÖß ÍŠÜÌØŠàÃæÀ 
ÅÜÀØðêÀ.

ÎàÆ×Ç ÓêÆ²ÅàÓèÌ Øð ì  Æ ²ÑàÅàÜèÃÀéÈ×Šà: 
Stripped Catfihs ãÖß ÓêÆ²ËàÃ×éËßÇàÅàÈ 
×Šà: Pangaslus Hypophthamas, âÎèÌÎàË¯Óê 
ÍíÈÍàÈÅçàÂèÌËàÃÈ‹àÌâÅÈÊßÀéÈ ÆßÌéÈ 
ÌëñÃ ãÖß æÈ‹ÝèÍÂ×àÓÌéÇíÓåÌÀàÌÖ‹ÞÃÔŠàÃ 
À×òàÃÁ×àÃ ÅàÓàÈÖ‹ÞÃåÌÙÜÃ ãÖß Àß 
ÆèÃ, Ö‹ÞÃæÈ‹ËèÃÆßÌéÈÈÞ× ãÖß Ýñ×ÓÀèÍÎà 
ÆßÌéÈÜ²Ì ÌÜÀÄàÀÌ¸ ÇèÃâÎèÌÎàË¯ÀéÌÜà 
ØàÌæÈ‹âÀìÜÍËîÀÎßâÑÈ ãÓŠÌãÉŠâÅÈÜà 

ØàÌÄàÀâÝìÜÌÂí× Øðì Á̧ÅèÈÀ¡åÆ‹âÎèÌÜàØàÌÁÜÃ 
ÎàÆ×ÇæÈ‹âÎèÌÔŠàÃÈê.

âÑ²ÜÄßÆÜÀØàËéÈËàÃ ãÖß ×éËêÀàÌÍàÃ 
ÔŠàÃåÌÀàÌÖ‹ÞÃÎàåÅŠÀßÆèÃ åØ‹ÎàÓêÀàÌ 
ÄßâÖêÌâÉêÍäÉË¯âÚàßÅíÓ ËàÃÈ‹àÌâÅÈ 
ÊßÀéÈÀàÌÖíÃËëÌ ãÖß åØ‹Ó êÜ èÈÉàÀàÌ 
ÖÜÈÉàÇÅïÃ, ÇíÀÖßÈèÍÀàÌÏßÖéÈåØ‹ÑÞÃ 
ÑçÀèÍÂ×àÓÝÞÀÝòÜÃÉ‹ÜÃÀàÌÁÜÃÉßØðàÈ 
åÌÎßÄîÍèÌ âÑ²ÜâÎèÌËŠàãÝÃåÌÀàÌÏßÖéÈ 
ÅßÍÞÃÜàØàÌ ãÖß ÀàÌÝèÍÝÜÃåÌÀàÌ 
ÁßØÇàÇÉí×ÁÜÃÅèÃÂíÓ À¡ÂìÀàÌâÑ¸ÓÁë òÌ 
ÁÜÃÑíÌÖßâÓìÜÃ.

È¨ÃÌ´Ì, Äë ñÃæÈ‹ÓêÀàÌËíÈÖÜÃ ãÖß ÅëÀÅà 
ÀàÌÖ‹ÞÃÎàÆ×Ç äÈÇ×éËêÀàÌÎÞÍËÞÍÜèÈÉà 
ÀàÌÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ âÑ²ÜÆÜÀØàÏíÌ 
æÈ‹ÝèÍË¯Èê ãÖß âÚàßÅíÓËàÃÈ‹àÌâÅÈÊßÀéÈ 
ÀàÌÖíÃËëÌ.

II. ÄîÈÎßÅíÃ

âÑì ñÜÅëÀÅàÀàÌÄßâÖêÌâÉêÍäÉËê ñãÉÀÉŠàÃ 
ÀèÌÁÜÃÎàÆ×ÇË¯ÎŠÜÇ  ãÖß ÏíÌÉÜÍãËÌ 
ËàÃÈòàÌâÅÈÊßÀéÈ.

III. ÎßØ×èÈÂ×àÓâÎèÌÓà

ÎàÆ×ÇâÎèÌÎàÌçòàÄìÈÎßâÑÈÌëñÃ Ë¯Í¡ÓêâÀèÈ, 
âÎèÌÎàÁßÙàÈåØÇñ ÓèÀÑíÍâØèÌÔï ñÎßâËÈ 
Öà×, ÀçàÎïâÄÇ, Ø×ÞÈÌàÓ ãÖß æË. Îà 
Æ×Ç ãÓŠÌÎàË¯ÀçàâÌêÈÓàÄàÀÎßâËÈÜéÌ 
âÈÇ ãÖß ÑßÓ‹à É¡ÓàæÈ‹ÓêÀàÌÌçàâÜíàÓà 
Ö‹ÞÃåÌÎßâËÈÜéÌäÈâÌâÆÇ ãÖß åÌÎß 
âËÈæË, ÎàÆ×ÇãÓŠÌÜàåÅŠÔïŠåÌãÓŠÌçòàâÄ¿à 
ÑßÇà, ËŠàÄêÌ, ÎàÅèÀ ãÖß ãÓŠÌçòàÁÜÃ Ö×Ó 
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ËèÃÅàÁàÁÜÃãÓŠÌç òàÁÜÃ âØèÌ×Šà ÎàÆ×Ç 
ÓèÀÜàåÅÔï ŠÍçÖâ×ÌÜŠà×, Ìç òàÌé òÃ âÎèÌÎàËê ñ 
É²ÌÉíÀåÄÃŠàÇ âÓ²ÜÊìÀÖíÍÀ×Ì Øðì âÝèÈÜèÌ 
ÉßÖàÇ.

IV. ÝïÍÝñàÃÖèÀÅßÌß

ÎàÆ×Ç âÎèÌÎàË¯ÓêÝ ïÍÝñàÃÁ‹ÜÌÁ‹àÃÝÞ× 
Çà×, Øí×Á‹ÜÌÁ‹àÃÀ×òàÃ ãÉŠÍ¡ãÍÌØðàÇ 
âÀêÌæÎ, ÎàÀÔïŠÉœ, À‹ÜÃØïÓêÉàÁßÙàÈ Ì‹ÜÇ, 
ÓêÙ×È 2 Âï Š  Âì Ù×ÈÁàÀèÌæÀâËêÃ 1 Âï Š 
ãÖß Öî ŠÓÜêÀ 1 Âï Š Æë ñÃÙ×ÈÂïŠËçàÜéÈ ÄßÓê 
Â×àÓÇà×À×ŠàÙ×ÈÂïŠËê 2. âÅ´ÌÁ‹àÃäÉÓê 
ÖèÀÅßÌßâÎèÌâÅ´ÌË¯ÅíÓÍïÌ ÅèÈÅŠ×ÌÁÜÃÖçà 
Éí×Ë¯ÅçàÂèÌ Âì: Â×àÓÇà×ÅîÈÁÜÃÖçàÉí× 
ÎßÓàÌ 4 âË³àâÂªÃ Â×àÓÇà×ÁÜÃÅŠ×ÌØí×, 
ÅŠ×ÌÂ×àÓÇà×ÓàÈÊàÌÁÜÃÖçàÉí× Çà× 
ÎßÓàÌâÀìÜÍ 4 âË³àâÂªÃ ÁÜÃÂ×àÓÀ×òàÃ 
ÁÜÃÖçàÉí×, ÂêØðèÃÓêÀ‹àÌãÁÃ 1 À‹àÌ, ÓêÖèÀ 
ÅßÌßãÁ‹×âÖ²ÜÇ ãÖß ÓêÀ‹àÌÁßÙàÃ 6 
À‹àÌ, ÓêÂêæÁÓèÌ ÁßÙàÈÌ‹ÜÇ ÔïŠÖßØ×ñàÃÂê 
Øð èÃ ãÖß ÂêØàÃ, ÂêÀ¿ÌÓêÀ‹àÌãÁÃ 4 À‹àÌ 
ãÖß À‹àÌÁßÙàÃ 30-32 À‹àÌ, ÂêØïÓêÀ‹àÌ 
ãÁÃ 1 À‹àÌ ãÖß  À‹àÌÁßÙàÃ 6 À‹àÌ ÖèÀ 
ÅßÌßÑàÇåÌË¯ÅçàÂèÌÓêÆ¸âØÃ²ÜÀ 20 Æê ò Óê
ãÁ‹×Ì‹ÜÇƒÖÞÌâÎèÌãÊ×âËêÃÁàÀèÌæÀËèÃ 
2 Âï Š ãÖß ÓêãÁ‹×âËêÃâÑÈàÌÝÞÃâÎèÌãÊ× 
2 ãÊ×. ÎàÆ×ÇË¯åØÇñâÉèÓæ× ÄßÓêÖçàÉí× 
âÎèÌÅêâËíàÈçàÔï ŠÍ çÖéâ×ÌÈ‹àÌØð èÃ ãÖß ÓêÅê 
Áà× ÍçÖéâ×ÌÉ´ÃãÉŠÈ‹àÌÁ‹àÃÁÜÃÖçàÉí× ÄàÀ 
È‹àÌÙòàâÊêÃÀ íÀØàÃ ÁßÙàÌæÎÀèÍâÅ´Ì 
Á‹àÃÖçàÉí×ËàÃÈ‹àÌâËêÃ ãÖß È‹àÌÖîŠÓ âÝèÈ 
åØ‹âÍ¯ÃãÖò×ÓêÂ×àÓÅ×ÇÃàÓ.

3.1 ÀàÌÀéÌÜàØàÌÁÜÃÎàÆ×Ç

ÎàÆ×Ç âÎèÌÎàË¯ÓèÀÖÜÇÝñ×ÓÀèÌâÎèÌÐîÃ 
Ôï ŠåÌÌç òàâÖéÀ Æë ñÃÓêÀßãÅÌçòàæÛ ÊŠàÇâËæÈ‹ 
ÅßÈ×À ÓèÀÔïŠÝñ×ÓÀèÌâÎèÌÀïŠÓ ãÖß ÑèÀÔïŠ
åÌÝ³ÓåÀ‹ÀèÍÍŠÜÌË¯ÓêÑèÌæÓ‹Ìçòà âÆñèÌ: ÉàÓ 
À‹ÜÃâÂìÜÏèÀÍ¿Ã ãÖß ÏèÀÉíÍÅß×à. ÎàÆ×Ç 
âÎèÌÎàË¯É²ÌÉíÀåÄÃŠàÇ âÓ²ÜÊìÀÖíÍÀ×Ì ãÖß 
ÓêÜèÌÉßÖàÇ.

ÎàÆßÌéÈÌ¸ ãÓŠÌÀéÌÜàØàÌæÈ‹ÛàÇÔŠàÃ 
äÈÇÓèÀÀéÌÎàÌ‹ÜÇ, Àî‹Ã, ÀßÎï, ØÜÇ, ÁêòâËíà, 
ÉèÀãÉÌ, ãÓÃæÓ‹ËîÀÆßÌéÈ ãÖß ÚàÀæÓ‹ 
Ë̄ÉíÀÖíÃåÌÌçòà âÆñèÌ: ÚàÀØîÌ, ÚàÀâØèÍ, ÚàÀ 
âÁìÜÌçòà, ÚàÀâÈ²Ü ãÖß ÜìñÌƒ.

3.2 ÖßÈïÀàÌÎßÅíÓÑèÌ ãÖß ×àÃæÁŠ

ÎàÆ×ÇÓèÀÄß×àÃæÁñÔï ŠÉàÓãØðñÃÌç òàËçàÓß 
ÆàÈ, ÍçÖéâ×ÌË¯ÌçòàÊ‹×ÓâÊêÃ åÌÖßÈïÌçòàÓàÀ 
ÆëñÃÔïŠåÌÖßØ×ñàÃ âÈìÜÌÓéÊîÌà Øà âÈìÜÌÑëÈ 
ÅßÑà ÁÜÃËîÀƒÎê. ÀàÌËíÈÖÜÃÀàÌÖ‹ÞÃ 
ÎàÆ×ÇÔï ŠåÌÙÜÃ ãÖß åÌÀßÆèÃÄßâØèÌ 
×Šà ÎàÆ×ÇÄßÍ¡×àÃæÁŠåÌÙÜÃ ãÖß åÌÀß 
ÆèÃ, ãÉŠÀ ¡Ó êÏ ï ‹Ì éÇ íÓÀèÌÖ‹ÞÃÎàÆ×ÇåÅŠåÌ 
ÙÜÃ ãÖß åÌÀßÆèÃ ÔïŠÔŠàÃØð×ÃØðàÇ âÑàß 
ÓèÌâÎèÌÎàË¯Ö‹ÞÃÃŠàÇ, æØÇñæ×, ÓêÌç òàÙèÀ 
ØðàÇ, ÓêÆ¸ÌØðàÇ ãÖß Îî ŠÃãÉŠÃÜàØàÌæÈ‹ 
ØðàÇÆßÌéÈ, ãÆÍ ãÖß ÁàÇÜÜÀÃŠàÇ Óê 
Â×àÓÉ‹ÜÃÀàÌÁÜÃÉßÛàÈÅïÃ.

3.3 ÀàÌÜßÌîÍàÌ

ÍèÌØàË¯ÅçàÂèÌ åÌÀàÌÜßÌîÍàÌÖïÀÎàÆ×Ç 
ãÓñÌÎßÖéÓàÌ, Â îÌÌßÑàÍÁÜÃÜàØàÌ 
ãÖß ÂîÌÌßÑàÍÌçòàÉ‹ÜÃÈê, ÓêÀàÌÊŠàÇâËÔïŠ 
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ÉßÛÜÈâ×Öà âÑ²ÜÍ¡åØ‹ÜàØàÌÉíÀÂ‹àÃ ÜèÌ 
âÎèÌÅàâØÈË¯âÝèÈåØòÌç òàâÙ³àâÅÇâÝèÈåØ‹ 
ÎàÉéÈÑßÇàÈ ãÖß ÉàÇæÈ‹.

ÜàØàÌË¯åØ‹åÌÆñ×ÃÜßÌîÍàÌÌ¸ æÈ‹ãÀŠæÁŠ 
ãÈÃÉ¿Ó ÍíÈåØ‹ÖßÜÞÈ ãÖ‹×ÌçàæÎâÀìÜÎà  
äÈÇÅßØèðÍÀèÍÀàÌåØ‹ÖïÀæÝãÈÃ, äÈÇÅß 
âÑàß ÖïÀÎàÆ×ÇÔïŠåÌÆñ×ÃÌ¸ ãÓŠÌÉ‹ÜÃÀàÌ 
æÝãÈÃØðàÇË¯ÅîÈ. ÀàÌåØòÜàØàÌÄçàÑ×À 
æÁŠãÈÃÉ¿Ó ãÖß ÍíÈÖßÜÞÈÌ´Ì ãÓŠÌåØ‹ 
âË²ÜÖßÙ‹ÜÇãÉŠåØ‹ØðàÇƒÂ´Ã Âì ÎßÓàÌ 2 
Æíñ×äÓÃ/Â´Ã.

V. ÆßÌéÈ ãÖß ÝïÍãÍÍÁÜÃÀßÆèÃ

äÂÃÅ‹àÃÁÜÃÀßÆèÃ ãÓŠÌÉ‹ÜÃãÁÃãÝÃËíÌ 
ËàÌ ãÖß ÅàÓàÈÉ‹àÌËàÌÀèÍÀßãÅÌç òà 
ãÖß ÖíÓæÈ‹ âÑ²ÜÍ¡åØ‹ÀßÆèÃÓêÀàÌâÂ²ÜÌ 
æØ×æÎÓàæÈò âÑàßÓèÌÄßÅ³ÃÏíÌÅßË‹ÜÌ 
åØ‹ÎàÉ²ÌÉíÀåÄ ãÖß ÓèÌÄßÍ¡ÀêÌÜàØàÌ. 
ÌÜÀÄàÀÌê ò  äÂÃÅ‹àÃÁÜÃÀßÆèÃÄßÉòÜÃÓê 
ÍŠÜÌÇŠàÃ âÑ²ÜÅßÈ×ÀåÌÀàÌÉéÈÉàÓ ãÖß 
åØ‹ÜàØàÌ. äÈÇË³×æÎãÖ‹× äÂÃÅ‹àÃÁÜÃ 
ÀßÆèÃÄßâÎèÌÝïÍÅ¯ÖÞñÓ ÁßÙàÈÁÜÃäÂÃ 
Å‹àÃ  ãÓŠÌÁëòÌÔïŠÀèÍÁßÙàÈÁÜÃÀßÆèÃ ãÖß 
ÄçàÌ×ÌÀßÆèÃ âÆèñÌ:

‹ ÀßÆèÃË¯âÝèÈÈ‹×ÇâØðèÀ ÅŠ×ÌØðàÇãÓŠÌÌéÇíÓ 
åÆ‹âØèðÀË¯ÓêÁßÙàÈ 1 Ì¸×, Ùà 2,5 - 3,0 ÆÉÓ 
ãÖß Çà× 4 - 5 ãÓèÈ.

‹ ÀßÆèÃË¯âÝèÈÈ‹×ÇË¡ÔàÃ ÅŠ×ÌØðàÇãÓŠÌÌé 
ÇíÓåÆ‹Ë¡ P.V.C Ë¯ÓêÁßÙàÈ 1 Ì¸×, Ùà 2,5-
3,0 ÆÉÓ Çà×ÎßÓàÌ 4 - 6 ãÓèÈ åÆ‹Îß 
ÀÜÍâÎèÌäÂÃÅ‹àÃÁÜÃÀßÆèÃ ÆëñÃÓêÜàÇîÀàÌ 
åÆ‹ÃàÌ 1 - 3 Îê.

‹ ÀßÆèÃË¯âÝèÈÈ‹×ÇæÓ‹ äÈÇË³×æÎãÖ‹× äÂÃ 
Å‹àÃÓêÔïŠ 2 ÆßÌéÈ Âì: 

1. âÝ èÈÈ‹×ÇæÓ‹ãÎÝïÍ (æÓ‹âÌ ºÜãÁÃ) Óê 
Â×àÓÇà× ÎßÓàÌ 30 ÆÉÓ, ÓêÜàÇîÀàÌåÆ‹ 
ÃàÌ ÎßÓàÌ 4 - 6 Îê.

2. âÝèÈÈ‹×ÇæÓ‹ÆßÌéÈÜ²Ì âÆèñÌ: ÄçàÑ×ÀæÓ‹ÎñÜÃ 
Øðì æÓ‹Ì‹ÜÇÆßÌéÈÜ²Ì ÆëñÃÓêÁßÙàÈâÅ´Ì ÏŠàÀàÃ 
ÎßÓàÌ 3 - 4 Ì̧×, ÓêÂ×àÓÇà× ÎßÓàÌ 4 - 6 
ãÓèÈ ÓêÜàÇîÀàÌåÆ‹ÃàÌ 1-3 Îê.

VI. ØèðÀÀàÌË³×æÎ åÌÀàÌÎŠÜÇÎà

ÀàÌÎŠÜÇÎàËîÀÂ´Ã É‹ÜÃâÖìÜÀâ×ÖàË¯Äß 
ÎŠÜÇåØ‹âÚàßÅíÓ ÆëñÃäÈÇË³×æÎãÖ‹× ãÓŠÌ 
ÄßÎŠÜÇÎàåÌâ×ÖàÜàÀàÈâÔèÌ Âì ÉÜÌâÆ¿à 
â×Öà 05:00 - 06:00 äÓÃ  ãÖß ÉÜÌãÖÃ 
â×Öà 17:00 - 18:00 äÓÃ.

âÓ²ÜÌçàÖïÀÎàÓàÝÜÈÀßÆèÃãÖ‹× Í¡Â×Ì 
ÄßÎŠÜÇÎàåÌËèÌËêäÖÈ Â×ÌâÜíàÑàÆßÌß 
Ë¯ÍèÌÄîÎàÌ‹ÜÇÌè òÌ ãÆŠÌç òàæ×òåÌÍŠÜÌË¯Äß 
ÎŠÜÇÎàÖíÃ ÎßÓàÌ 3 - 5 ÌàËê âÅÇÀŠÜÌ 
ÄëñÃÎŠÜÇ äÈÇÀàÌâÎêÈÊíÃÔàÃ Øðì ÑàÆßÌß 
Ë¯ÍèÌÄîÎàÜÜÀ åØ‹ÎàæÈ‹ÖÜÇÜÜÀâÜÃ åØ‹ 
ÂíÌÌçòàÍçÖéâ×ÌË¯ÎŠÜÇÎà âÑ²ÜåØ‹ÜîÌØßÑïÓ 
æÈòÀßÄŠàÇË³×âÊêÃÀèÌ. 

ÜèÈÉàÀàÌÎŠÜÇÎàÖíÃÖòÞÃåÌÀßÆèÃ äÈÇÅß 
âÑàßÎàÆ×ÇãÓŠÌÌéÇíÓÎŠÜÇåÌÜèÈÉà 100 
–- 200 äÉ/1 ãÓèÈÀ‹ÜÌ.

VII. ÀàÌÏßÖéÈÎàÆ¸ÌåÌÀßÆèÃ

ÀàÌÖ‹ÞÃÎàåÌÀßÆèÃ, âÎèÌ×éËêÌë ñÃË¯ÓêÓàãÉŠ 
ÈíÌÌàÌãÖ‹× ãÖß ÓêÉ¿ÌÀçàâÌêÈÓàÄàÀÎßâËÈ 
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ÀçàÎïâÄÇ Åñ×ÌÎßâËÈÖà× ÓêÀàÌÖ‹ÞÃÎà 
åÅŠåÌÀßÆèÃ åÌÎê 1998, ÆëñÃâÖ¯ÓÖ‹ÞÃÀèÌ ÔïŠ 
åÌÜŠàÃâÀèÍÌçòà âÆèñÌ: ÜŠàÃÌçòàÃ²Ó, ÜŠàÃÌçòàØîÓ, 
ÜŠàÃÌçòàÆñ×Ã, ÌÜÀÌèòÌ, ÇèÃæÈ‹Ö‹ÞÃÔïŠ ÉàÓãÓŠ 
Ìç òàÁÜÃ ÄàÀÀàÌÖ‹ÞÃÎàåÅñÀßÆèÃ È¨ÃÀŠà× 
åÌÎßÄ îÍ èÌæÈ ‹ÀßÄàÇæÎË ³×Ë îÀãØ Š Ã . 
ÀàÌÖ‹ÞÃåÅŠÀßÆèÃ âÎèÌË¯ÌéÇíÓÀèÌÖ‹ÞÃØðàÇ 
âÑàßÓêÜèÈÉàÀàÌÉàÇÉçñà, Ö‹ÞÃÃŠàÇ, ÄßâÖêÌâÉêÍ 
äÉæ×.

VIII. ×éËêÀàÌåØ‹ÜàØàÌ

ÅçàÖèÍÜàØàÌË¯åØ‹ÎàÀéÌ Â×ÌâÎèÌÜàØàÌ 
Ë¯ÎàÓèÀ ãÖß ÓêÂîÌÂŠàËàÃäÑÅßÌàÀàÌ 
âÆñèÌ: ÎßâÑÈÜàØàÌÍíÈ  Ûì ÜàØàÌÎßÅíÓ 
âÎèÌÉ¿Ì, ÜàØàÌË¯åÆ‹Ö‹ÞÃ Â×ÌâÎèÌÜàØàÌ 
Ë ¯ÎàâÂ êÇÀ éÌ, ÀàÌÎ ŠÞÌÜàØàÌâÖ ºÜÇƒ 
ãÓŠÌÄßâÅÇâ×Öà ØèÈåØ‹ÎàÀéÌÜàØàÌåÚñ 
ØðàÇ×èÌ ÎàÄë ñÃÄßÇÜÓÀéÌÜàØàÌ âÌ²ÜÃ 
ÄàÀ×Šà ÎàâÎèÌÅèÈÆßÌéÈË¯ÜàåÅŠÔï ŠåÌÌç òà 
ÆëñÃâÎèÌÀàÌÇàÀË¯ÄßÝï‹×Šà ÎàæÈ‹ÀéÌÜàØàÌ 
Ë¯åØ‹æÎÌ´ÌÑÞÃÑçÀèÍÂ×àÓÉ‹ÜÃÀàÌ Øð ì Í¡ 
Ê‹àåØ‹ÜàØàÌØðàÇâÀêÌæÎ ÎàÀéÌÍ¡ÚíÈ À¡ 
âÎèÌÀàÌÅéòÌâÎìÜÃ âÝèÈåØ‹Ìç òàâÙ³àâÅÇ Æë ñÃ 
ÄßâÎèÌÜèÌÉßÖàÇÉ¡Îà, Ê‹àØàÀåØ‹ÜàØàÌ 
Ù‹ÜÇâÀêÌæÎ ÎàÀ¡ÄßâÖêÌâÉêÍäÉÆ‹à ÏéÈÎíÀ 
ÀßÉé. âÑ²ÜåØ‹ÛîÈÑíòÌÄàÀÍèÌØàâÛíñàÌ¸ ÄëñÃÓêÁ§ 
Â×ÌÎßÉéÍèÈ Âì: 

• åØ‹ÎàÀéÌÜàØàÌâÎèÌâ×Öà ËèÃÀàÃâ×èÌ 	    	
  ãÖß ÀàÃÂìÌ,
• ÉçàãÙñÃË¯åØ‹ÜàØàÌËîÀÂ´Ã Â×ÌâÎèÌ     	  	
  ÍŠÜÌâÈêÓ,
• ÀŠÜÌÄßåØ‹ÜàØàÌÂ×ÌåÆ‹ÅèÌÇàÌ âÆèñÌ: 	

  åÆ‹ÓìâÂàßÀßÎŠÜÃ Øðì æÓ‹ÉêÌçòà âÑ²ÜåØ‹Óê
   ÅÞÃÈèÃÅèÌÇàÌåØ‹ÎàåÌâ×ÖàâÀìÜÜàØàÌ,
• ÀçàÌíÈÎßÖéÓàÌÜàØàÌåØ‹ÀéÌËîÀ×èÌ.

IX. ÅèÈÉï ãÖß ÑßÇàÈÁÜÃÎà

ÅèÈÉïË¯ÓêÏíÌÀßËíÍÉ¡ÀàÌÖòÞÃÎàåÅŠÀßÆèÃ  
ãÓŠÌÄçàÑ×ÀÎàÀéÌÆ¸Ì, ÎàâÎ¿à, ÀíÍ, ÁÞÈ 
ãÖß Ãˆ. ÀàÌÖ‹ÞÃåÅŠÀßÆèÃÂ×ÌÖß×èÃÍ¡åØ‹ 
ÎŠÜÇÎàÙàãÙòÌÄíÌâÀêÌæÎ, âÑàßÜàÈÄß 
âÝèÈåØ‹âÀêÈÑßÇàÈÉàÓÓàØðàÇÔŠàÃ âÆñ èÌ: 
âÀêÈÑßÇàÈ Bacteria ÄßâÝèÈåØ‹ÎàÍ¡Äß 
âÖêÌâÉêÍäÉâË³àË¯Â×Ì ãÖß ÜàÈÉàÇæÈò. 
ÜêÀÍèÌØàÌëñÃ ÂìÀàÌÖèÀâÜíàÎàåÌÀßÆèÃ ÆëñÃâÝèÈ
åØ‹ÌèÀÖ‹ÞÃÎàÎßÅíÍÀèÍÀàÌÁàÈ ËëÌÓàãÖ‹×.

X. ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ

1. ÜîÎßÀÜÌ 

1.1. ÜîÎßÀÜÌË¯åÆ‹Çà×ÌàÌ æÈòÅßãÈÃÔïñ 
åÌâÜÀÀßÅàÌãÌÍËòàÇ (ÉàÉßÖàÃ 1).

1.2. ÜîÎßÀÜÌË¯åÆ‹ÎßÄçàÖßÈïâÁ¿àåÌÀàÌ 
ÅëÀÅà æÈòÅßãÈÃÔïñ åÌâÜÀÀßÅàÌãÌÍ ËòàÇ 
(ÉàÉßÖàÃ 2). 

2. ×éËêÀàÌ

2.1. ÅßÊàÌË¯

ÀàÌÅëÀÅàÉí×ÄéÃÂ´ÃÌ¸ ãÓŠÌÔï ŠãÓŠÌç òàÁÜÃ, 
Í‹àÌØàÈ, âÓìÜÃäÁÃ, ãÁ×ÃÄçàÎàÅèÀ, Ôï Š 
âÁÈÌ¸ãÓŠÌÓê× èÃ Æ ë ñÃÆà×Í‹àÌâÜ¸ÌÀèÌ×Šà 
â×êÌÅíÃÂàÓ ÓêÀßãÅÌçòàæØð×ÞÌÉßÛÜÈâ× 
Öà ãÖß ÓêÖßÈèÍÂ×àÓâÖéÀÁÜÃÌçòàâÊêÃ 6-8 
ãÓèÈ, åÌÍçÖéâ×ÌË¯×àÃÀßÆèÃ ÅŠ×ÌÀßãÅ 
Ìç òàåÌÖßÈïãÖ‹Ã ãÓŠÌÄßÍ¡æØðãÝÃÎàÌåÈ 
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ÂìåÌâÈìÜÌ 1 - 6 ãÉŠÌçòàÄßæØðãÝÃåÌÀàÃâÈìÜÌ 
7 Øà Ë‹àÇâÈìÜÌ 10, åÌÄîÈË¯âÝíà âÝèàÀàÌËíÈ 
ÖÜÃ ãÓŠÌÔïŠåÀ‹ÀèÍâÓìÜÃäÁÃ.

2.2 ÀáÌíÈæÖÇßâ×ÖàÀàÌÅëÀÅà

æÖÇßâ×ÖàÀàÌÅëÀÅà ÀàÌËíÈÖÜÃÖ‹ÞÃÎà 
Æ¸ÌåÅŠÀßÆèÃåÌÂ´ÃÌ¸ ãÓŠÌæÈ‹âÖ¯ÓÎßÉéÍèÈ 
Éí×ÄéÃ åÌ×èÌËê 29/4/05 ãÖß ÅéòÌÅîÈÀàÌ 
ËíÈÖÜÃ åÌ×èÌËê 30/10/05, åÌÀàÌâÀèÍ 
Á§ÓïÌãÓŠÌâÖ¯ÓãÉŠÓºËçàÜéÈ ÄíÌâÊéÃÓºâÀèÍÀï‹Îà 
åÌ×èÌËê 29/4/05 Øà 30/10/05.

2.3 ãÌ×ÑèÌÎàË¯ÌçàÓàÖ‹ÞÃ

ÎàÆ×ÇË¯ÌçàÓàÖ‹ÞÃ ãÓŠÌæÈ‹ÌçàÓàÄàÀÅßÊà 
ÌêÖ‹ÞÃÎà ÙÜÃãÉŠÃ ÄçàÌ×ÌÎàËèÃÚíÈ 1.080 
äÉ, ÆëñÃÓêÖ×ÃÇà×âÍºÜÃÉ¿ÌÅßâÖŠÇ ãÉŠ 18 - 
19 ÆÉÓ ãÖß ÓêÌçòàÙèÀâÍºÜÃÉ¿Ì ÅßâÖŠÇ ãÉŠ 
41 - 45 ÀðàÓ.

2.4 ÜàØàÌ

ÜàØàÌË¯åÆ‹åÌÀàÌÖ‹ÞÃÎà ãÓŠÌÜàØàÌÅçà 
âÖèÈÝïÍ ÆßÌéÈâÓèÈÒï âÍê 700 (ÜàØàÌ ÎàÈîÀ), 
âÍê 1911 (ÜàØàÌÎàÈîÀÖî‹Ì) ÜàØàÌ ÁÜÃæË, 
ÓêËàÈÆ¸ÌÍ¡ÉçñàÀ×ñà 30%.

2.5 ÜèÈÉàÀàÌÎŠÜÇÖ‹ÞÃ

ÀàÌËíÈÖÜÃÖ‹ÞÃÎàÆ×ÇåÌÂ´ÃÌ¸ ãÓŠÌÓêÜèÈÉà 
ÀàÌÎŠÜÇÖ‹ÞÃ Âì:  Ta = 10 äÉ/Ó2, Tb = 15 
äÉ/Ó2,  Tc = 20 äÉ/Ó2.

2.6 ÀàÌÜßÌàæÓ

ÀŠÜÌË¯Äß×àÃÀßÆèÃ æÈòÜßÌàæÓÍçÖéâ×ÌË¯ 
Äß×àÃÀßÆèÃ äÈÇÀàÌÀ×ÈãÙ, âÅÈæÓ‹ 

ãÖß ÅéñÃâÎºÜÌâÎéÉŠàÃƒ ÜÜÀÄàÀÍçÖéâ×ÌË¯ 
Äß×àÃÀßÆèÃåØ‹ÚíÈ âÑ²ÜÅßÈ×ÀåÌÀàÌ 
ÊŠàÇâËÌçòàæÈ‹ÃŠàÇ, âÓ²ÜÖ‹ÞÃÎàæÎæÈ‹ åÌæÖ 
ÇßÌëñÃ À¡æÈòÜßÌàæÓÜêÀ âÑ²ÜåØ‹ÌçòàÊŠàÇâË 
âÅÈÜàØàÌË¯âØð ìÜÜÜÀ ãÖß ÇèÃâÎèÌÀàÌ 
ËçàÖàÇÍŠÜÌÖ¸ÆñÜÌÁÜÃÅèÈÉïÎà.

3. ÀàÌ×àÃãÏÌËíÈÖÜÃ

ÀàÌ×àÃÀßÆèÃ É‹ÜÃåØ‹ÁÜÍÁÜÃÀßÆèÃÑ¿Ì 
ÄàÀÌçòà    30 - 50 ÆÉÓ, ÁßÙàÈÁÜÃÀßÆèÃ 
ãÓŠÌ À×òàÃ 2 ãÓèÈ, Çà× 3 ãÓèÈ ãÖß âÖéÀ 
2 ãÓèÈ ÓêÄçàÌ×Ì 6 ÀßÆèÃ, Â×àÓâÖéÀÁÜÃ 
ÌçòàåÌÍçÖéâ×ÌÌ¸ ãÓŠÌ 5 -– 6 ãÓèÈ âÓ²Ü×àÃ 
ÀßÆèÃÅçàâÖèÈãÖ‹× À¡ÓêÀàÌÄèÈ×àÃÀßÆèÃ 
äÈÇÀàÌÉéÈÎ‹àÇÁÜÃãÉŠÖßÅñéÃËíÈÖÜÃ ÉàÓ 
Ë¯æÈ‹ÀçàÌíÈæ×‹. ÅçàÖèÍÀàÌ×àÃãÏÌËíÈÖÜÃ 
åÌÂ´ÃÌ¸ ãÓŠÌâÝèÈãÍÍ C R D äÈÇ Óê 3 ÅªÃËíÈ 
ÖÜÃ (Treatment) ãÉŠÖßÅñéÃËíÈ ÖÜÃ Óê 2 ÆŸ.

3.1 ×éËêÉéÈÉàÓ ãÖß âÀèÍÀçàÁ§ÓïÌ

• ÉéÈÉàÓÂîÌÌßÑàÍÌçòà, ÀßãÅÌçòà, ÜîÌØß 	

  ÑïÓ, Â×àÓâÎèÌÀíÈâÎèÌÈŠàÃ ãÖß ÖßÈèÍ 	   	

  Â×àÓâÖéÀÁÜÃÌçòà. 

• ÉéÈÉàÓÀàÌåØ‹ÜàØàÌÎà.

• ÉéÈÉàÓÀàÌÜßÌàæÓÔñàÃâÎèÌÎíÀÀßÉé.

3.2 ÀàÌâÀèÍÀçàÁ§ÓïÌ

3.2.1 ÀàÌÆèñÃÌçòàÙèÀ

ÀàÌÆèñÃÌç òàÙèÀ ãÓŠÌ 1 âÈìÜÌ/Â´Ã Æë ñÃâÖ¯Ó 
ÄàÀÓºâÜíàÎàÖíÃÎŠÜÇÖ‹ÞÃåÌÀßÆèÃ, ÄíÌâÊéÃÓºÅîÈ 
Ë‹àÇÁÜÃÀàÌËíÈÖÜÃ Øðì ÓºâÀèÍÀï‹Îà, ÀàÌÆèñÃ 
ÌçòàÙèÀ ãÓŠÌÆîŠÓâÜíàÔïŠåÌ 1 ÀßÆèÃ âÜíà 20 äÉ, 
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ÆÜÀØàÂŠàÅßâÖŠÇÁÜÃÎà 1 äÉ.

3.2.2 ÀàÌ×èÈãËÀÖ×ÃÇà×

ÀàÌ×èÈãËÀÖ×ÃÇà×ãÓŠÌ 1 âÈìÜÌ/Â´Ã ÆëñÃ â
Ö¯ÓÄàÀÓºâÜíàÎàÖíÃÎŠÜÇÖ‹ÞÃåÌÀßÆèÃ, ÄíÌ 
âÊéÃÓºÅîÈË‹àÇÁÜÃÀàÌËíÈÖÜÃ Øðì ÓºâÀèÍÀï‹ 
Îà, åÌÀàÌ×èÈãËÀãÓŠÌâÝíàÆî ŠÓâÜíàÑ‹ÜÓ 
ÀèÍÆèñÃÌçòàÙèÀ.

3.2.3 ÀàÌ×èÈãËÀÂîÌÌßÑàÍÌçòà

ÀàÌ×èÈãËÀÂîÌÌßÑàÍÌçòà ãÓŠÌ 1 âÈìÜÌ /Â´Ã 
Ñ‹ÜÓÀèÍ×èÈãËÀÖ×ÃÇà×, ÆèñÃÌçòàÙèÀ
ÁÜÃÎà âÆ¨Ì×Šà ÀàÌ×èÈãËÀ pH, D.O, ÜîÌ 
ØßÑïÓÌçòà.

3.2.4 ×éËêâÀèÍÀï‹Îà

ÑàÇØðèÃË¯Ö‹ÞÃÓàæÈ‹ÉàÓÀçàÌíÈ 6 âÈìÜÌ À¡ 
æÈ‹âÀèÍÀï‹Îà äÈÇÓê×éËêÀàÌ È¨ÃÌ¸: 

• ÇíÀÀßÆèÃÁëòÌÑçÎßÓàÌ åØ‹ÎàæÎÄî‹ÓÔïŠÄîÈ 
åÈÌë ñÃÁÜÃÀßÆèÃ âÑ²ÜÂ×àÓÅßÈ×ÀåÌâ× 
ÖàÉèÀÎà.

• âÜíàÀßÉŠÜÃÉèÀâÜíàÎàÔïŠåÌÀßÆèÃÜÜÀ åÅŠ 
ÑàÆßÌßË¯ÉÞÓæ×‹.

XI. ÏíÌæÈ‹ÝèÍ

1. ÀàÌÀéÌÜàØàÌ 

ÎàÆ×ÇË¯ÌçàÓàÖ‹ÞÃåÌÂ´ÃÌ¸ ÓêÁßÙàÈÖ×Ã 
Çà×ãÉŠ 18 - 19 ÆÉÓ/äÉ, ÓêÌç òàÙèÀãÉŠ     
41 - 45 ÀðàÓ/äÉ, âØèÌæÈ‹×ŠàÎàÀéÌÜàØàÌ 
æÈ‹Èê, ÀàÌÀéÌÜàØàÌÁÜÃÎàÆ×Ç ãÓŠÌÄß 
Áë òÌâÎèÌÚïŠ ãÖß ÇèÃÅèÃâÀÈæÈ‹×Šà ÎàÆ×Ç 

ÄßÀéÌÜàØàÌæÈ‹ÈêãÓŠÌåÌÆñ×ÃË¯ÃÞÍ ãÖß 
ÜàÀàÈâÔèÌÍ¡ÓêÀàÌÖíÍÀ×Ì.

2. ÀàÌâÂ²ÜÌæØ×ÁÜÃÎà

ÎàÆ×ÇâÎèÌÎàË¯ÜàåÅŠÔï ŠÍŠÜÌÌç òàâÖéÀ ÅèÃ 
âÀÈâØèÌ×ŠàÎàÆ×ÇÄßÖÜÇ×íÌ×ÞÌæÎÓà ÔïŠ 
ÉàÓÑºÌÁÜÃÀßÆèÃ ÄßÍ¡ÂñÜÇÁëòÌÓàâËêÃÎàÌ 
åÈ, ÎàÆ×ÇâÎèÌÎàË¯É²ÌÉíÀåÄÃŠàÇ.

3. ÀàÌâÀèÍÀáÁ§ÓïÌ

ÀàÌÎŠÞÌãÎÃËàÃÈ‹àÌÖ×ÃÇà× ÁÜÃÎàÆ×Ç 
Ë¯ÌçàÓàÖ‹ÞÃâÑ²ÜÅëÀÅàËíÈÖÜÃåÌÂ´ÃÌ¸ âØèÌ×Šà 
ÓêÀàÌÎŠÞÌãÎÃÔŠàÃÅßÚœÅßâÚê ÆëñÃâØèÌæÈ‹ åÌ 
ÍíÈãÌÍËòàÇ (ÉàÉßÖàÃ 3 ãÖß 4).

4. ÜèÈÉàÀàÌÖÜÈÉàÇ

ÜèÈÉàÀàÌÖÜÈÉàÇÁÜÃÎàÆ×Ç Ë¯æÈ‹Ö‹ÞÃ 
âÑ²ÜÅëÀÅàÀàÌÄßâÖêÌâÉêÍäÉ äÈÇåÆ‹åÌÜèÈÉà 
ÀàÌÎŠÜÇÖ‹ÞÃË¯ãÉÀÉŠàÃÀèÌ âÖ¯ÓãÉŠÓºËçà 
ÜéÈÁÜÃÀàÌËíÈÖÜÃ ÄíÌâÊéÃÓºÅµÌÅîÈ ÀàÌ 
ËíÈÖÜÃâØèÌ×Šà ÀàÌÖÜÈÉàÇÁÜÃÎàÆ×Ç 
ãÓŠÌÓêÅïÃ Âì: Ta = 87%, Tb = 88%, Tc = 
91%.

ÀàÌÅëÀÅàËíÈÖÜÃÂ´ÃÌ¸ ÜèÈÉàÀàÌÖÜÈÉàÇ 
ãÓŠÌæÈ‹ÝèÍÏíÌÉàÓÂàÈÚàÇ.

XII. ÅßØðîÍ:
ÏŠàÌÀàÌÎßÉéÍèÈÉí×ÄéÃ åÌÀàÌÅëÀÅàÀàÌ 
ÄßâÖêÌâÉêÍäÉÁÜÃÎàÆ×ÇË¯Ö‹ÞÃåÅŠÀßÆèÃ 
äÈÇÓêÜèÈÉàÀàÌÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ åÌÀàÌ 
ÅëÀÅàËíÈÖÜÃÂ´ÃÌ¸ ÅàÓàÈâÀèÍÀáÁ§ÓïÌ ãÖß 
ÅßØðîÍÉí×âÖÀ æÈ‹È¨ÃÌ¸:
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ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÎàÆ×Ç Ë¯Ö‹ÞÃåÅŠ 
ÀßÆèÃâØèÌ×Šà ÓêÁßÙàÈÂ×àÓÇà× ãÖß 
Ìç òàÙèÀ Ôï ŠåÌãÉŠÖßâÈìÜÌÓêÂ×àÓãÉÀÉŠàÃ 
ÀèÌåÌãÉŠÖßÅñ éÃË íÈÖÜÃ Æë ñÃÅàÓàÈâØèÌ 
æÈ‹ÄàÀÀàÌ×èÈãËÀÖ×ÃÇà× ãÖß Æè ñÃÌç òà 
ÙèÀåÌâÈìÜÌÅîÈË‹àÇ ÁÜÃÀàÌËíÈÖÜÃ Âì:

Ta ÓêÂ×àÓÇà× 44,6 ÆÉÓ, ÌçòàÙèÀ 907 ÀðàÓ, 
Tb ÓêÂ×àÓÇà× 44,9 ÆÉÓ, ÌçòàÙèÀ 1.000 
ÀðàÓ ãÖß Tc ÓêÂ×àÓÇà× 46,1 ÆÉÓ, ÌçòàÙèÀ 
1.050 ÀðàÓ.

åÌÆñ×ÃæÖÇßâ×Öà ÀàÌÖ‹ÞÃÎàåÅŠÀßÆèÃ 
ÏŠàÌÓà ÓêÏíÌÀßËíÍØðàÇÔŠàÃË¯âÝèÈåØ‹Îà 
ÉàÇ âÆñèÌ: âÀêÈÄàÀÀàÌâÂ²ÜÌÇ‹àÇÎà âÑ²Ü 
ÌçàÓàÖòÞÃ, ÀàÌÌçàâÜíàÎàÁë òÌÓà×èÈãËÀ 
åÌãÉŠÖßÂ´Ã ãÖß ÅßÑàÍã×ÈÖ‹ÜÓÓêÀàÌ 
ÎŠÞÌãÎÃ. Æë ñÃâØèÌæÈ‹ÄàÀÉí×âÖÀåÌÀàÌ 
ÎŠÜÇÎàâË²ÜËçàÜéÈ Âì: Ta Óê 240 äÉ/ ÀßÆèÃ, 
Tb Óê 360 äÉ/ÀßÆèÃ, Tc Óê 480 äÉ/ÀßÆèÃ. 
ÑàÇØð èÃË¯Ö‹ÞÃæÈ‹ 6 âÈìÜÌ âØèÌ×ŠàÎàÄçà 
Ì×ÌË¯ÇèÃâÛìÜ ãÖß ÖÜÈÉàÇ ÓêÈ¨ÃÌ¸:

Ta ÓêÜèÈÉàÀàÌÖÜÈÉàÇ 87% ãÖß ÎàËêñÇèÃ 
âØðìÜ Óê 198 äÉ, Tb ÓêÜèÈÉàÀàÌÖÜÈÉàÇ 
88% ãÖß ÎàËñêÇèÃâØðìÜ Óê 322 äÉ, Tc ÓêÜèÈ 
ÉàÀàÌÖÜÈÉàÇ 91% ãÖß ÎàËñêÇèÃâØðìÜ Óê 
440 äÉ, 

ÀàÌÅëÀÅàËíÈÖÜÃÖ‹ÞÃÎàÆ×ÇåÅŠÀßÆèÃ Â´ÃÌ¸ 
ãÓŠÌæÈ‹åÆ‹ÜàØàÌÅçàâÖèÈÝïÍÁÜÃÎàÈîÀ 
Ë¯ÓêËàÈÆ¸ÌÍ¡ÉçñàÀ×Šà 30%. ÜàØàÌË¯åÆ‹âÀìÜ 
ÎàËèÃÚíÈåÌãÉŠÖßÅªÃËíÈÖÜÃ ÓêÈ̈ÃÌ̧: Ta: 355 
ÀéäÖ,  Tb: 552 ÀéäÖ ãÖß Tc: 812 ÀéäÖ.

ÏíÌæÈ‹ÝèÍËàÃÈ‹àÌâÅÈÊßÀéÈ ÓêÈèñÃÌêò: ÀîŠÓË¯ 
æÈ‹ÝèÍÏíÌÏßÖéÈÅïÃÀ×ŠàÚïŠ ãÓŠÌ Tc ÆëñÃÓêÀçà 
æÖâÊêÃ 1.761.000 ÀêÍ, ÝÜÃÖíÃÓàãÓŠÌ Tb 
ÓêÀçàæÖ 1.111.000 ÀêÍ ãÖß ÀîŠÓË¯æÈ‹ÝèÍ 
ÏíÌÏßÖéÈÙ‹ÜÇÀ×ñàÚï Š ãÓŠÌ Ta ÓêÀçàæÖ 
93.000 ÀêÍ.

XIII. Á§ãÌßÌçà

1. Â×ÌÅëÀÅàÑºÌË¯åØ‹ÈêÀñÜÌÀàÌËíÈÖÜÃ,
2. Í¡Â×ÌËíÈÖÜÃÖ‹ÞÃÎàåÌÆŠ×ÃÖßÈïÌçòà 	
    ÓàÀ,
3. É‹ÜÃÓê×éËêÀàÌË¯Èê åÌÀàÌÎ‹ÜÃÀèÌÀßÆèÃ 	
    âÑìñÜÍ¡åØ‹ÁÜÌæÓ‹ Øðì âÅÈÁ¸âÇºÜÓàÉçà,
4. É‹ÜÃÚ¨ÌÉéÈÉàÓËáÂ×àÓÅßÜàÈÁÜÃ 	
    ÀßÆèÃ âÎèÌÎßÄçà,
5. ÀßÆèÃÉ‹ÜÃÓêÂ×àÓËíÌËàÌ
6. Í¡Â×ÌÖíÍÀ×ÌÎàØðàÇÄíÌâÀêÌæÎ âÑàß 	
    ÎàÄßÉ²ÌÉíÀåÄ ãÖß ÄßÍ¡ÀéÌÜàØàÌ 	
    åÌÆ×ÃæÖÇßåÈÌëñÃ,
7. Â×ÌÎèÍÎîÃâÃ²ÜÌæÁåÌÀàÌÄèÍÎàÁëòÌÓà 	
    ×èÈãËÀ âÑ²ÜâÀèÍÀçàÁ§ÓïÌ,
8. Â×ÌÓêÂ×àÓÝï‹ÑºÌÊàÌåÌÀàÌÖ‹ÞÃÎà,
9. ÓêËëÌãÝæ×‹ÅçàÖèÍÆºÜàØàÌ,
10. ÀàÌåØ‹ÜàØàÌÉ‹ÜÃâÎèÌÎíÀÀßÉé,
11. Ú¨ÌÀ×ÈÀàÂîÌÌßÑàÍÌçòàÔïŠâÖòìÜÇƒ,
12. ãÌ×ÑèÌË¯ÌçàÓàÖ‹ÞÃÉ‹ÜÃâÎèÌÑèÌË¯Èê, 	
      æØŠÇæ× ãÖß ÓêÂ×àÓËíÌËàÌÉ¡Åß 	
      ÑàÍã×ÈÖ‹ÜÓæÈ‹ÈêÑçÅíÓÂ×Ì.
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XIV. âÜÀßÅàÌãÌÍËòàÇ

ÉàÉßÖàÃ 1: 	 ÜîÎßÀÜÌËêñåÆòÇà×ÌàÌ

ÉàÉßÖàÃ 2: 	 ÜîÎßÀÜÌËêñåÆòÎßÄçàÖßÈïÀàÌ âÁíòàåÌÀàÌÅëÀÅà
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                   2.966.000 ÀêÍ



The Lao Journal of Agriculture and Forestry

  July - December 2006                 97

âÜÀßÅàÌÜ‹àÃÜêÃ

ÀíÓÎßÓíÃ 2002. ÎàË¯âÑàßÖ‹ÞÃÃŠàÇ, Àß 
Æ×ÃÀßâÅÈ ãÖß ÅßØßÀÜÌ, Ù. 13 -50 
(ÑàÅàæË).

ÀíÓÎßÓíÃ 2004. ÀàÌâÑàßÖ‹ÞÃÎàÆ×Ç, Àß 
Æ×ÃÀßâÅÈ ãÖß ÅßØßÀÜÌ, Ù. 2-10
(ÑàÅàæË).

äÂÃÀàÌÎßÓíÃÆîÓÆíÌ 1999. ÎàÑºÌâÓìÜÃ 
Ôï Š ÑàÀæÉ‹ÁÜÃÖà×. ÀßÆ×ÃÀßÅéÀçà ãÖß                                                      
ÎŠàæÓ‹, Ù. 105.

ÅïÌÂ¿ÌÂ×òàÀàÌÎßÓíÃ 2002. Â×àÓÝï ‹ÑºÌ 
ÊàÌåÌÀàÌÖ‹ÞÃÎàÔïŠåÌÀßÆèÃ. ÀßÆ×Ã Àß ÅéÀçà 
ãÖß ÎŠàæÓ‹, Ù. 2 - 3.

ÆàÈÆàÇ ÂíÃÎßâÅêÈ 2000. ÀàÌÖ‹ÞÃÎà. Ù. 
44-67. (ÑàÅàæË).

ÂçàÑÜÌ ÅîÑßÀîÌ 2005. ÍíÈÖàÇÃàÌË‹àÇ 
ÀàÌÅ ëÀÅàÀàÌÎßÅ íÓÑ èÌËÞÓÎàÆ×Ç            
äÝÃÝÞÌÀßÅéÀá ãÖß ÎŠàæÓ‹Æ´ÌÀàÃ ãÁ×Ã 
ÄçàÎàÅèÀ. 14 Ù.

ÜîÈíÓ ÑÜÌÂçàâÑèÃ 2003. ÂïŠÓìÀàÌÅéÈÅÜÌ 
ÀàÌÖ‹ÞÃÎà ÂßÌßÀßâÅÈÅàÈ ÓßØà×éËß 
ÇàæÖãØŠÃÆàÈ, Ù. 14-155.

ÎßÀÜÌ ÜîÌÎßâÅêÈ 2002.  ÀàÌÖ‹ÞÃÎà Æ×Ç, 
ÀíÓÎßÓíÃ. ÀßÆ×ÃÀßâÅÈ ãÖß Åß ØßÀÜÌ Ù 
1-12. (ÑàÅàæË).



98ÀçÖßÀíÈ - ËèÌ×à 2006

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

ÀàÌËÜÓÃí×ÔïŠ–åÌâÁÈË³ÃæØØêÌ ãÁ×ÃÆÞÃÁ×àÃ 
ÎàÅÀàÖ ÖÞÌ–ÝàÈ12, –äÒÖ–âÕÌ Éé–â×È12, ÜàÌî–âÈÈ ÑíÓÓßÄèÌ32 , 

Ëá–Óß–ÁèÌ Åç–ÆíÓ–Ñï42 –ãÖß Âá–ãÀ‹× ÎèÌÇà–ÅéÕé42

ÍíÈÂèÈØÇ§

åÌÍçÖéâ×ÌÜ‹ÜÓ–ÝÜÍÁÜÃÉí×âÓìÜÃäÑÌÅßØ×èÌ (–âË–È–ÅßÍà–ÌÁÜÃãÁ×ÃÆÞÃÁ×àÃ, Ë³Ã–æØ  
ØêÌ) À¡ÂìÀèÍÛàÇƒãÁ×ÃÁÜÃ ÅÎÎ Öà×, ÀàÌÖ‹ÞÃÅèÈÇèÃãÓŠÌÜíÃÎßÀÜÍÛèÀË¯ÅçàÂèÌ åÌ 
ÖßÍíÍÀàÌÏßÖéÈÀßÅéÀçà ãÖß ÅàÓàÈÅ‹àÃÖàÇÝèÍåØ‹ãÀŠÂÜÍÂí×Æà×ÀßÅéÀÜÌ æÈ‹ÛàÇ À×Šà 
50% âÆ¯ÃåÌÌ¸ ÔïŠâÓìÜÃãÎÀ À¡ãÓŠÌÉí×ÔŠàÃÌëñÃË¯ÅßãÈÃåØ‹âØèÌ–æÈ‹ÔŠàÃâÈ¨ÌÆèÈ.–äÈÇÎß–âÑÌê––ãÖ‹× 
ÀàÌ–Ö‹ÞÃ–Ãí×–ÁÜÃ–Æà×–ÀßÅéÀÜÌÅŠ×Ì–åØÇŠ–ãÓŠÌ–Ö‹ÞÃ–ãÍÍ–ÎßÎŠÜÇ, Üà–åÅ–ÜàØàÌ ÔïŠ –ÉàÓ–ÎŠà–
Ë¯äÖŠÃ–ãÄ‹Ã,– Ë³Ã–ØÇ‹à–ÉàÓ–âÁÈ–Ñï–ÑÞÃ Ûì –– –åÌ–ÍŠÜÌ–Ë¯–Óê–âÃ²ÜÌ–æÁ –ÅèÈ–À¡–Äß–æÈ‹– –ÝèÍ–ÅªÃ––âÅÈ–âÛìÜ–ÄàÀ–
ÀàÌÎïÀÐèÃÑàÇÛèÃâÀèÍ–ÀŠÞ×.––

âÌ²ÜÃ–ÄàÀ–ÅßÑàÍ–ÁÜÃ–ÈéÌ –ÓêÂîÌ–ÌßÑà–ÍÉçñà, ÁàÈ–ãÂÌÑìÈË̄–âÎèÌÜàØàÌ–ÅèÈ –ãÖß ÁàÈ–ÅªÃ–Àß–Éî‹Ì–ËàÃ–
È‹àÌ–âÅÈÊßÀéÈ –ãÓŠÌ–ÍèÌØà–Ì±ÃË̄ÅçàÂèÌ– ãÖß– Å³Ã–ÏíÌ–åØ‹ÀàÌ–ÁßØÇàÇÉí×–ÁÜÃ–ÀàÌ–Ö‹ÞÃÅèÈÊìÀ–ÄçàÀèÈ. 
Åß–âÑàß–Ë³Ã–ØÇ‹àÉàÓ–Ñï–ÑÞÃ–Ë¯–ÓêãÓŠÌÊì–ÀÄèÈ–âÁ¿àÔïŠ–åÌ–Îß–âÑÈ–ØÇ‹à–Å¿Ó, ÓêÑ×À–×èÈ–Æß–ÑìÈ–ÑºÌ–âÓìÜÃ–
Ë¯–À¡–åØ‹–âÀêÈËàÈ–Üà–ÖïÓê–ÌÞÓ–âÎèÌ–ÑéÈ,– åØ‹–ÎßÖéÓàÌ–ØÇ‹à–ÁÞ×É¡–âÌºÜË¯–Éçñà –ãÖß Óê–ÖíÈ–ÆàÈ–Ë¯–ÅèÈ–Í¡–ÓèÀ–
ÀéÌ,– ÅŠ×ÌÛàÇ–Äß–ãÓŠÌØÇ‹à–ÄçàÑ×À (Themeda trianda, Hypparhenia and cymbopogon  
nardus). Ë³Ã–ØÇ‹àâÁÈ–Ñï–ÑÞÃ ÛàÇ–À×Šà 60.000 –âÝèÀÉà Ë¯–æÈòÊìÀ–ÍèÌËëÀ–æ×‹ ÔïŠ–ãÁ×Ã–ÆÞÃ–Á×àÃ 
––ÅŠ×Ì–åØÇŠ– ãÓŠÌÌÜÌ–ÔïŠŠ–åÌ–âÁÈ–ÁÜÃ–âÓìÜÃ–ãÎÀ,–âÓìÜÃ–Ñï–ÂïÌ –ãÖß –âÓìÜÃÏà–æÆ. 

ÀàÌÎŠÞÌ–ãÎÃ–åÚŠ–ËàÃ–È‹àÌ–ÖßÍíÍ–ÀàÌ–ÎïÀ–ÑìÈ –äÈÇ–Í¡–Óê–ÀàÌ–æÊ–ÈéÌ– æÈ‹–âÖ̧ÓÄèÈÉ́ÃÎßÉéÍèÈ–ÓàÉ́Ã–ãÉŠ– Îê 
2004 –äÈÇ––äÂÃÀàÌ–Ìé–â×È–ÀßÅéÀçà–ãØŠÃ–ÆàÈ (National Agro-Ecology Programme, PRONAE) 
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ÄàÀ–ÏíÌ–ÀàÌ–ÅëÀÅàÅß–ãÈÃ–åØ‹–âØèÌ–ÔŠàÃ–Äß–ãÄ‹Ã×Šà –âÉèÀÌéÀ–Ë¯–Ìçà–åÆ‹– –ãÖß ÏíÌ–æÈ‹–ÝèÍ–ËàÃ–âÅÈÊßÀéÈ 
ãÓŠÌ–Óê–ÏíÌ–åÌ–ËàÃ–Í×À. ÔŠàÃ–åÈ–À¡ÉàÓ, ÅªÃ–Àß–Éî‹Ì–ËàÃ–âÅÈÊßÀéÈ, ÀàÌ–ÅßÙèÍÅßÙïÌ–ËàÃ–È‹àÌ–Ìß–
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ÀçàÌ±Ã –Ë¯–Â×Ì–æÈ‹–ÝèÍ–ÀàÌ–Å³Ã–âÅêÓ–âÑ²Ü–åØ‹–Óê–ãÌ×–ÑèÌ–ÑÞÃÑç–åÌ–ÀàÌ–ÎèÍÎîÃ –ãÖß Å‹àÃ–Ë³Ã–ØÇ‹à ËèÃ–Ì¸ 
À¡âÑ²Ü–ÛêÀ–Ö‹ÞÃÀàÌ–ÎŠÜÇ–ÅèÈ–––âÀêÌÀçàÌíÈÁÜÃ–Ë³Ã–ØÇ‹à, Ñ‹ÜÓ–ÀèÌÌ´Ì ––ÖàÇ–ÝèÍË¯–Æà×–ÀßÅéÀÜÌæÈ‹–Óà 
À¡Â×Ì–Óê–ÀàÌÖíÃËëÌ–â–Á¿àåÅŠ–ÀàÌ–ÆºÐîŠÌ –ãÖß Èï–ãÖ–È‹àÌ–ÅîÁßÑàÍ–ÅèÈ–åØ‹–ãÁÃ–ãÝÃ.  

ÂçàÅçàÂèÌ : 	 ÀàÌ–ËÜÓ–Ãí×, –ãÌ×–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ, ÜèÈÉà–ÀàÌ–âÉêÍ–äÉ–É¡–Óº,– ãÁ×Ã–ÆÞÃ–		
		  Á×àÃ, ÅÎÎ Öà×, ÖßÍíÍ–ÀàÌ–ÎïÀ–ÑìÈ–äÈÇÍ¡–æÊ–ÈéÌ, –ÅªÃ–Àß–Éî‹Ì (æÓ‹–ÃèÈ) –		
		  ËàÃ–âÅÈÊßÀéÈ.

1 äÂÃÀàÌ ÆêÕàÈ
2 –äÂÃÀàÌ –Ìé–â×È–ÀßÅéÀçà
3 Ñß–ãÌ–À ÀßÅéÀçà –ãÖß ÎŠà–æÓ‹ –ãÁ×Ã–ÆÞÃ–Á×àÃ
4 –Åß–Êà–ÍèÌ –Â¿ÌÂ×‹à– ÀßÅéÀçà –ãÖß ÎŠà–æÓ‹	
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Cattle Fattening Opportunities on the Plain of Jars, Xieng 
Khouang Province, Laos

Pascal Lienhard12, Florent Tivet12, Anoudeth Phommachan32

 Thammakham Sosomphou42 and Khamkeo Panyasiri42

Abstract

In the vicinity of Phonsavanh (provincial capital of Xieng Khouang, on the Plain of Jars) as 
in many other areas of Laos, livestock production remains one of the main components of 
farming systems. In Pek district of Xieng Khouang, it accounts for more than 50% of household 
income. Cattle raising remains traditional, based on free grazing on clear forest, savannah 
grassland, and crop residues after harvesting. 

Poor soil conditions and lack of both fodder resources and economic incentives are the 
main constraints limiting extension of livestock production. The savannah grassland here is 
characterised by acidic soils, high aluminium saturation, and local weed species that produce 
low amounts of biomass and have low palatability; the main species are Themeda triandra, 
Hypparhenia and Cymbopogon nardus. More than 60,000 ha of savannah grasslands is present 
in Xieng Khouang province, mainly located in the districts of Pek, Phoukhouth and Paxay. 

Since 2004 the Lao National Agro-Ecology Programme (PRONAE) has been introducing 
innovative cropping systems based on direct-seeding to regenerate lands and diversify farming 
production. These systems integrate crops and livestock through the use of forage species and 
cover crops. At the same time thematic adjustment are carried-out, testing simple technologies 
such as forage species. Promising fodder productivity results were obtained on the Plain of 
Jars and it was then decided to test these forage species under grazing conditions. 

The present study seeks to evaluate the agronomic and economic components of cattle fattening 
in the vicinity of Phonsavanh using improved forages and other inputs. Cattle fattening 
appeared to be very efficient during the rainy season with a mean growth rate of 364 g.day-1 
recorded. The local cattle seem well adapted for fattening and showed a good response to 
improved fodder. 
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The technical and economical results are clearly positive. However, economic incentives and 
technical and political support must be better defined if efficient and productive livestock 
systems are to be developed in such an environment. Forage seed production has to be promoted 
to improve pasture management, to avoid high stocking rates and to generate new income that 
could be invested in fertilisers and animal care.

Keywords: 	 Cattle fattening, forage species, daily growth rate, Xieng Khouang 		
	 province, Lao PDR, direct-seeding systems, economic incentives.
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2PRONAE-PCADR, PO Box 10990, Vientiane, Lao PDR. Email: pronae.pcadr@nafri.org.la
3Provincial Agriculture and Forestry Office Xieng Khouang Province
4NAFRI, PO Box 7170, Vientiane, Lao PDR. Email: contact@nafri.org.la
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É¡–ÀàÌ–Ö‹ÞÃÂ×àÇ –ãÖß –Ãí×–ÑºÌ–âÓì–ÜÃ. ÄàÀÏíÌ–
ÁÜÃ–ÀàÌ–ÅçàÛ×È–âÍºÜÃÉ¿Ì–äÈÇ Leinhard –ãÖß 
ÂßÌß (2004) Åß–ãÈÃ–åØ‹–âØèÌ–×Šà ÅèÈÖ‹ÞÃ–ãÓŠÌ–
ÜíÃ–ÎßÀÜÍ–ÛèÀ –ãÖß ––âÎèÌãÛŠÃÖàÇ–ÝèÍ–É¿ÌÉç–ÁÜÃ–
Æà×–ÀßÅéÀÜÌ. Hacker –ãÖß ÂßÌß (1998) 
–ãÖß Gibson –ãÖß ÂßÌß (1999) –ÖàÇ–ÃàÌ–×Šà: 
ÖèÀÅßÌß–ËàÃ–âÂÓê–ÁÜÃ–ÈéÌ–ãÓŠÌ–Óê–Á§ –ÄçàÀèÈ–É¡–
ÀàÌ–ÎïÀ–ÑìÈ–âÌ²ÜÃ–ÄàÀÂ×àÓ–âÎèÌ–ÀíÈ (1:5 H2o) 
–âÆ¯Ã–ÓêÂŠà–Îß ÓàÌ 5,0, ÁàÈ–ËàÈ–æÌ–äÉ–Õ–âÄèÌ, 
ÒÜÅÒçÝèÅ,–äÎ–ÉàÅÆÞÓ,–ãÂÌ–ÆÞÓ –ãÖß –ãÓ–À–
âÌ–ÆÞÓ. ÌÜÀÄàÀ–Ì́Ì– –åÌ–âÁÈÈ̈ÃÀŠà× ÇèÃ–Óê–ÀàÌ–
âÎèÌ–ÑéÈ–åÌ–ÖßÈèÍ–ÅïÃ–ÄàÀ–ËàÈ–Üà–ÖïÓê–ÌÞÓ,–âÆ¯Ã–
ÜàÈ–âÎèÌÅà–âØÈ–Ì±Ã–Ë¯–ÄçàÀèÈ–ÀàÌ–âÉêÍ–äÉ–ÁÜÃ–
ÑìÈ–ÛàÇ–ÆßÌéÈ –ãÖß ÀàÌ–ÁàÈ–ËàÈ–ÒÜÅÒçÕèÅ 
À¡Óê–ÍèÌØà–ÀßËíÍ–É¡–ÅîÁßÑàÍ–ÅèÈ. Åß–âÑàß–ÑìÈ–Ë̄–––
âÀêÈ –ãÖß ÎíÀÂîÓÙ‹àÈéÌ–ÅŠ×Ì–åØÇŠ–Äß––ãÓŠÌ–ØÇ‹à–

ÄçàÑ×À (Tremeda trian-dra, Cymbopogon 
nardus –ãÖß Hyparrhenia newtonii (Hacker 
–ãÖß ÂßÌß, 1998).

âÖ¸Ó–ãÉŠ–Îê 2004 –âÎèÌÉ¿Ì–Óà,––äÂÃÀàÌ–Ìé–â×È–
ÀßÅéÀçà æÈ‹– –ËíÈ–ÅÜÍ–ãÌ×–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ–
ÛàÇ–ÅàÇ–ÑèÌ–âÆ¨Ì: ØÇ‹à–ÉßÀîÌ–ÍÕàÀê–âÕÇ…
,Ê³×–Åß–æÉ–äÖ (Brachiaria sp.. Stylo-santhes) 
Ë̄–Óê–Â×àÓ–ËíÌ–ËàÌ–É¡–Â×àÓ–ãØ‹Ã–ãÖ‹Ã, ËàÈÜàÖïÓê–
ÌÞÓ–âÎèÌ–ÑéÈ –ãÖß Â×àÓ–âÎèÌ–ÀíÈ–ÁÜÃ–ÈéÌ 
–âÑ²Ü–ÎïÀÅ‹àÃË³ÃØÇ‹à–Ö‹ÞÃÅèÈ –ãÖß ––âÑ¸ÓÂ×àÓ–
ÛàÀ–ÛàÇ–åØ‹–ãÀŠÖßÍíÍ–ÀàÌ–ÏßÖéÈ–ÀßÅéÀçà,––äÈÇ–
ÓêÄîÈÎßÅíÃË¯–ãÉÀ–ÉŠàÃ ÀèÌ –È¨ÃÌ¸: 1) –ËíÈ–ÅÜÍ––
ÀàÌ–ÎïÀ–ãÍÍÚïÌ×ÞÌ–ÖßØ×ŠàÃ–ÀàÌ–ÎèÍÎîÃ–Ë³Ã–
ØÇ‹à –ãÖß ÎïÀ–ÑìÈ–Ë̄–ÍçÖé–äÑ–À–æÈ‹ Ûì– ÑìÈâÅÈÊßÀéÈ 
(–âÁ¿à, ÅàÖê ãÖß Ê³×–âÛìÜÃ) –âÆ¯Ã–Äß–ÎïÀ–äÈÇ–
ÀíÃ–ÖíÃ–åÅŠ–ÅªÃ–âÅÈ–âÛìÜ–ÁÜÃ–ÑìÈ–ÜàØàÌ–ÅèÈ –ãÖß 
2) ÎèÍÎîÃ––ãÛŠÃÑìÈ–ÜàØàÌ–ÅèÈ–åÌ–ÆŠ×Ã–ÖßÈïÐíÌ 
– –ãÖß ÖßÈïãÖ‹Ã– âÑ²Ü–ÇíÀ–ÏßÖéÈ–ÉßÑàÍ–ÁÜÃ–
ÀàÌ–Ö‹ÞÃ–Ãí×–.– –ÀàÌ–ËíÈ–ÅÜÍ–ãÓŠÌ–æÈ‹–Èçà–âÌêÌ–æÎ–ÔïŠ 
åÌãÉŠÖß–âÁÈË¯–ãÉÀ–ÉŠàÃ–ÀèÌ,– âÆ¯Ã––ãÉŠÖß––âÁÈ–
æÈ‹âÎèÌ–Éí×–ãËÌ–ËàÃ–È‹àÌ–Æê×ß-Òê–ÆéÀ (ÀàÌ–Ìçà–
åÆ‹–ÈéÌ–ãÍÍ–ÎßÅíÓ–ÎßÅàÌ, Â×àÓ–Â‹ÜÇ–ÆèÌ –ãÖß 
ÑïÓ–Üà–ÀàÈ), ÖßÍíÍ–ÀàÌ–Ïß ÖéÈ–ÀßÅéÀçà Ë¯–Óê–
Â×àÓ–ÛàÀ–ÛàÇ –ãÖß ÀàÌ–ËíÈ–ÅÜÍ–âÉèÀ–äÌ–äÖ–Ôê–
ãÌ×–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ. ÏŠàÌ–ÀàÌÄèÈÉ́ÃÎßÉéÍèÈ 
–âØèÌ–æÈ‹–×Šà–ãÉŠ–ÖßÅßÑàÍ––Óê–ÀàÌ–Ñí×ÑèÌ–âÆ¯Ã–ÀèÌ 
–ãÖß– ÀèÌ ãÖß Óê–Â×àÓ–ÏèÌ–ãÎ–ÅïÃ–âÆ¨Ì: ÈéÌ, 
ÅàÇ–ÑèÌ, ÀàÌ–åÅŠ–ÐîŠÌ –ãÖß –âÃ²ÜÌ–æÁ–ËàÃ–È‹àÌ–
ËçàÓß–ÆàÈ– âÎèÌÉ¿Ì.

ÅçàÖèÍ–ÀàÌ–ËíÈ–ÖÜÃ–Åß–âÑàßÈ‹àÌ–ãÓŠÌ–æÈ‹ 
Îß–âÓêÌ–ÏíÌ–ÀàÌ–ÎèÍ–Éí× –ãÖßÀàÌ–ÏßÖéÈ–âÓèÈ– 
ÑèÌ–ÁÜÃ–ãÌ×–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ–ÛàÇƒ–ÅàÇ–ÑèÌ 
–Ôï Š –åÌÖßÍíÍ–Ìé–â×È–ÁÜÃÑïÑÞÃ–åÌ–âÁÈ–ÅïÃ. ÏíÌ–
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æÈ‹–ÝèÍ–ÄàÀ–ÀàÌËíÈ–ÖÜÃ–ÏßÖéÈ–ÑìÈ–Üà ØàÌ–ÅèÈ 
–ãÓŠÌ–æÈ‹–ÍèÌÖî–ÉàÓ–ãÏÌË¯–×àÃ–æ×‹– äÈÇ–Åß–âÑàß–
ãÓŠÌ–ÌçàåÆ‹–âÁ¿à–åÌÀàÌ–ËÜÓ–Ãí×–äÉ–Ïï‹. ÀàÌ–ÅëÀ 
ÅàÂ´ÃÌ¸– ãÓŠÌ–Óê–ÄîÈÎßÅíÃ–âÑ²Ü–Îß–âÓêÌ–ÏíÌ–æÈ‹–ÝèÍ–
ËàÃ–È‹àÌ–âÅÈÊßÀéÈ–ÀßÅéÀçà –ãÖß ÜíÃ–ÎßÀÜÍ–
ËàÃ–È‹àÌ–âÅÈÊß ÀéÈ–Ü²Ìƒ –ÁÜÃ–ÀàÌ–ËÜÓ–Ãí×–
Ôï Š – –åÌâÁÈÜ‹ÜÓ–ÝÜÍ–Éí×–âÓìÜÃ–äÑÌ–ÅßØ×èÌ 
–äÈÇ–Ìçà–åÆ‹–ØÇ‹à–ÑèÌ–ÎèÍÎîÃ (ØÇ‹àÕïÆê, Brachiaria 
ruziziensis) –ãÖß ÜàØàÌ–âÅêÓ–Ü²Ìƒ– âÆ̈Ì: –âËê–äÓ 
ÒÜÅ–âÒÈ (Thermo phosphate).

2. ÜîÎß–ÀÜÌ –ãÖß ×éËê–ÀàÌ

2.1 ÜîÎßÀÜÌ

–ÑìÈ–ÜàØàÌ–ÅèÈ ÉßÀîÌÍÕàÀê–âÕÇ –ÛàÇ–ÅàÇ–
ÑèÌ (Brachiaria decumbens, B.brizantha, 
B.ruziziensis,B.humidicola,B.mulato) –ãÓŠÌ 
ÅàÓàÈ–ÎèÍ–Éí×–æÈ‹ –Èê –ãÖß –åØ‹–ÏíÌ–ÏßÖéÈ–ÅïÃ–
åÌ–âÃ²ÜÌ–æÁ–ÅßÑàÍ–ã×È–Ö‹ÜÓ–âÁÈ–È¨ÃÀŠà×. 
ÔŠàÃåÈÀ¡ÉàÓ, ÀàÌÅëÀÅàãÓŠÌÓî ‹ÃâÌ´ÌåÅŠ 
Â×àÓÅàÓàÈåÌÀàÌÏßÖéÈâÓèÈÑèÌ, Â×àÓ 
Ù‹àÀéÌ, ÂîÌÌßÑàÍÁÜÃØÇ‹à ãÖß ÀàÌÅ‹àÃ 
Ë³ÃØÇ‹àÖ‹ÞÃÅèÈâÎèÌÛèÀ âǢÃåÌË̄Ì̧–ãÓŠÌ ØÇ‹àÕïÆê 
(Brachiaria ruziziensis) æÈòÊìÀ ÝèÍÂèÈâÖìÜÀ.

ÀàÌ–ÅëÀÅàÂ´ÃÌ¸ –æÈ‹ –ÌçàåÆòÃí×–Ïï ‹Öî ‹Ì–ÑèÌ–ÑºÌ–
âÓìÜÃ–ÁÜÃ–Ë‹ÜÃ–ÊªÌ –ÄçàÌ×Ì 06 –äÉ, ÌçòàÙèÀ–
âÖ¸ÓÉ¿Ì–ÔïŠ–ÖßØ×ŠàÃ 92-115 Àé–äÖÀÖàÓ ãÖß 
Óê–ÓïÌ–ÂŠà–Ö×Ó–âË³à–ÀèÍ 7.650.000 ÀêÍ (765 
$). âÍºÜÃÉ¿Ì–ãÓŠÌ–ÌçàåÆ‹–Ãí×–Ïï‹– ÄçàÌ×Ì 02 äÉ 
äÈÇ–ÑéÄàÖßÌà–âÊêÃÑìÈ–ÜàØàÌ–ÅèÈ, ÄàÀ–Ì´Ì– 
æÈ‹–âÑ¸ÓÁ¹Ì–âÎèÌ–ÄçàÌ×Ì 06 –äÉ (Åçà–ÖèÍ–Á§–ÓïÌ–
ÖßÜÞÈ–ÔïŠ–åÌ–ÉàÉßÖàÃ– Ëê 3). ÀàÌ–ËíÈ–ÖÜÃ–æÈ‹–
ÅµÌÅîÈ–ÖíÃ–åÌ–É¿Ì–ÖßÈï–ãÖ‹Ã (Ë‹à–Ç–âÈìÜÌ–ÑßÄéÀ 

–ãÖß –Ë‹à–ÇâÈìÜÌËèÌ×à) –ãÖß Ãí×–Ïï‹– ÄçàÌ×Ì 04 
–äÉ –æÈ‹–ÅìÍÉ¡–ËíÈ–ÖÜÃ–ÄàÀ–âÈìÜÌÓèÃÀÜÌ –âÊêÃ 
–âÈìÜÌ–ÓêÌà –âÑ²Ü–ÅëÀÅà–ÜèÈÉà–ÀàÌ–âÉêÍ–äÉ–åÌ–
ÆŠ×Ã–ÖßÈï–ãÖ‹Ã. –åÌ–ÆŠ×Ã–Ìêò –ãÓŠÌ–æÈ‹–ÎŠÜÇ–åØ‹–Ãí×Øà–
ÀéÌ–âÜÃ–ÔïŠÉàÓ–Ë³Ã–ØÇ‹à–ÁÜÃ–ÚïŠ–Í‹àÌ.

ÀŠÜÌÌçàÅèÈ–âÁ¿à–ËíÈ–ÖÜÃ–æÈò ÅèÀ–Ôà–Î‹ÜÃ–ÀèÌ 
ÑßÇàÈ–âÉ¿à–äÝÓ–âÖìÜÈ,– Á‹à–ãÓñË‹ÜÃ–, Á‹à–âØèÍ 
–ãÖß –åØ‹–À‹ÜÌãÝŠ–ËàÈ–ÜàØàÌ–âÅêÓ. 

2.2 ãÏÌÀàÌ–ËíÈ–ÖÜÃ –ãÖß ÀàÌ–ÄèÈÀàÌ

×èÌ –Ë ê 21/05/2005 –æÈ‹ –Î ïÀ –ØÇ‹àÕïÆ ê (B. 
ruziziensis) ÄçàÌ×Ì 1,5  –âÝèÀÉà –äÈÇ–åÆ‹– –
âÓèÈ–ÑèÌ –åÌ–ÜèÈÉà 12 Àé–äÖ/–âÝèÀÉà, –âÆ¯Ã–âÌºÜ 
Ë¯–È¨ÃÀŠà× –åÌ–Îê 2004 –ãÓŠÌ–æÈ‹–ÎïÀ–âÁ¿à–æÝŠ. ÛèÃ–
ÄàÀ–ÎïÀ–ØÇ‹à–À¡–æÈ‹–Â×Í–ÂîÓ–×èÈ–Æß–ÑìÈ–äÈÇ–ÌçàåÆ‹ 
ÀÖê–äÒ–âÆ–È (Glyphosate, 4 ÖéÈ/ÝÉ) –ãÖß 
–æÈ‹–ãÍŠÃ––âÌºÜË¯ÜÜÀ–âÎèÌ 5 ÈÜÌ ÈÜÌ–Öß– 0,3 
–âÝèÀÉà,– åÌ–Ì̧ 4 ÈÜÌ– åÆ‹–æ×‹–Ö‹ÞÃ–Ãí× –ãÖß –âÛìÜ–ÜêÀ 
1 ÈÜÌ– åÆ‹–æ×‹–âÑ²Ü–Ïß ÖéÈ–âÓèÈ–ÑèÌ. –ãÉŠ–ÖßÈÜÌ–
Äß–ÎŠÜÇ–åØ‹–Ãí×–ÀéÌ––ãÍÍ–ÚïÌ×ÞÌ––åÆ‹–â×Öà–ÔïŠ 1 
ÜàËéÈ, ÄàÀ–Ì´Ì À¡–ØíÈ–Ìçòà åÌ–ÎßÖéÓàÌ 200 
ÖéÈ/ÈÜÌ.

ÅçàÖèÍ–ÀàÌ–åÅŠ–ÐîŠÌ– ãÓŠÌ–æÈ‹–åÅŠ–ÀŠÜÌ–Äß–ÎïÀ–ØÇ‹à– 
äÈÇ–åÆ‹ãÜ–Ó–äÓ–ÌÞÓ–ÆèÌ–âÒÈ 30 Àé–äÖ, 80 Àé–äÖ 
P2O5 –(Thermo phosphate) –ãÖß 60 Àé–äÖ K 
(K2O) É¡–âÌºÜË¯ 1 –âÝèÀÉà.– ãÉŠ–Öß–ÈÜÌ –æÈò–ãÍŠÃ–
ÜÜÀ–âÎèÌ 2 ÈÜÌ–Ì‹ÜÇ –äÈÇ–âŅ̃ÓÐîŠÌ–æÌ–äÉÕ–âÄèÌ 
30 Àé–äÖ Âì: 15 Àé–äÖ–ãÓŠÌ–åÅŠ –åÌ–×èÌ–Ëê 19 
–âÈìÜÌÑëÈÅßÑà –ãÖß 15 Àé–äÖ –åÅŠ–åÌ–×èÌ–Ëê 11 
ÁÜÃ–âÈìÜÌÀçÖßÀíÈ. ÅŠ×Ì– ÈÜÌ–Ëê 5 –ãÓŠÌ–Äß–âÀèÍ–
âÓèÈ–ÑèÌ–åÌ–Ë‹àÇ–âÈìÜÌÀèÌÇà. ÅŠ×Ì–ÎßÀÜÍ–ÁÜÃ–
âËê–äÓ–ÒÜÅ–âÒÈ– æÈ‹–Åß–ãÈÃ–æ×‹–åÌ– ÉàÉßÖàÃ– Ëê 
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

1.
ÉàÉßÖàÃ –Ëê 1. ÅŠ×Ì–ÎßÀÜÍ–ÁÜÃ–âËê–äÓ–ÒÜÅ–
âÒÈ,Thermo phosphate (ÖàÂà 100 $/–äÉÌ) 
×é–âÂàß–äÈÇ––äÂÃÀàÌ CIRAD, Îß–âËÈ–ÐÕ¨Ã.

2.3 –âÃ²ÜÌ–æÁ–ÅßÑàÍ–ã×È–Ö‹ÜÓ

–æÈ‹–Óê–ÀàÌ×èÈ–ãËÀ–ÎßÖéÓàÌ–Ìçòà–ÐíÌ–åÌ–âÁÈ–Ü‹ÜÓ–
ÝÜÍ–ÁÜÃ–ÅßÊàÌ–Ë̄–ËíÈ–ÖÜÃ (2 Àé–äÖ–ãÓèÈ) –ãÖß 
Á§–ÓïÌ–È‹àÌ–ÜîÌÌßÑïÓ– äÈÇ–Ø‹ÜÃ ÀàÌ–Å³Ã–âÅêÓ–
ÀßÅéÀçà –ãÖß ÎŠà–æÓ‹–âÓìÜÃ–ãÎÀ. 

2.4 ÀàÌ–âÀèÍ–Á§–ÓïÌ

–ãÉŠÖß–âÈìÜÌ–æÈò×èÈ–ãËÀ–ÖèÀÅßÌß–ÑàÇÌÜÀ–
ÁÜÃ–ÅèÈ (ÝÜÍ–âÜéÀ– ãÖß Â×àÓ–Çà×–ÁÜÃ–Öçà–
äÉ)– –âÑ²ÜÅ‹àÃ–âÎèÌ–ÅíÓ–ÏíÌ–ÀàÌÊíÈÊÜÇ–ãÍÍ–
âÅ´ÌÆ² (Linear regression) ÀèÍ–ÌçòàÙèÀ–Ë¯– –æÈò 
ÆñèÃ (ÍèÌËëÀ–Á§–ÓïÌ–ËîÀ 2 –âÈìÜÌ). ÀàÌ–Îß–âÓêÌ–
Ìç òàÙèÀæÈòÌçàåÆ‹–ÅíÓ–ÏíÌ–ÄàÀ–Á§ –ÓïÌÖèÀÅßÌß– 

ÑàÇ–ÌÜÀ–Ë̄×èÈ–ãËÀ–æ×‹ –âǢÃ–Óê 2 ×éËê Âì: ÅíÓ–ÏíÌ–Ëê 
1 æÈòÂéÈ–æÖŠ–ÄàÀ–Â×àÓ–À×‹àÃ–ÝÜÍ–âÜéÀ –ãÖß 
Â×àÓ–Çà×–ÁÜÃ–Öçà–äÉ (Equation 1) ãÖß ÅíÓ 
–ÏíÌ–Ëê 2 æÈò–åÆ‹–Åß–âÑàß–ãÉŠ–Â×àÓ–À×‹àÃ–ÁÜÃ–ÝÜÍ–
âÜéÀ– äÈÇ–åÆ‹–ÒèÃ–ÆèÌ–ÀçàÖèÃ–ÅÜÃ–âǢÃ–åÆ‹–Ë³×–æÎ–ÔïŠ–Îß–
âËÈ–æË (Equation 2). 

ÅíÓ–ÏíÌ–Ëê 1 = (Â×àÓ–À×‹àÃ–ÝÜÍ–âÜéÀ)2 x (Â×àÓ–
Çà×–ÁÜÃ–Öçà–äÉ) x 88,4.

ÅíÓ–ÏíÌ–Ëê 2 = -3.687 x (Â×àÓÀ×‹àÃ–ÝÜÍ–
âÜéÀ) + 0,02898 x (Â×àÓ–À×‹àÃ–ÝÜÍ–âÜéÀ)2 
+160,2

âÀèÍÀçà–ËàÃ––ÈòàÌâÅÈÊßÀéÈ

–æÈ‹ –ÍèÌËëÀÁ§–ÓïÌ–ËàÃ–È‹àÌ–âÅÈÊßÀéÈ–åÌ–ÆŠ×Ã–
ÀàÌ–ËíÈ–ÖÜÃ– âÆ¯Ã–Åß–ãÈÃ–æ×‹–åÌ–ÉàÉßÖàÃ–Ëê 
4.––âÆ¯ÃÎßÀÜÍ–È‹×ÇãÝÃÃàÌ–Ë¯–åÆ‹–âÁ¿à–åÌ–ÀàÌ–
ÀÞÓ–ÈéÌ,– âÝèÈ–Ý¿×, Ø×ŠàÌ–ãÀŠÌ –ãÖß –åÅŠ–ÐîŠÌ–, 
ÖàÇÄŠàÇ–ÅçàÖèÍÀàÌ–Âî‹Ó–ÂÜÃÅèÈ–À¡–æÈ‹–Óê –ÀàÌ–
ÍèÌËëÀ–âÆ¨Ì–ÀèÌ –ãÖß –æÈ‹–Óê –ÀàÌÅß–âÙê âÎ–èÌ 
2 ÀçÖßÌê–Âì 1) –åÆ‹–ãËÌ–Âì–ÌËîÀ–ÀàÌ–åÆ‹–ÄŠàÇ–
ËèÃ–ÚíÈ (Ý¿×, Ö×ÈÙàÓ,âÓèÈÑèÌ ãÖß ÐîŠÌ) 
åÌÖßÈïÀàÌËçàÜéÈ ãÖß 2) ÄßÄŠàÇËíÈãËÌ 
ÂìÌåÌÎêËê 3 ÅçàÖèÍÂŠàâÝèÈÝ¿× (Ö×ÈÙàÓ, 
ÛèÀÝ¿× ãÖß ÉßÎï) ãÖß ÂŠàÈïãÖÝèÀÅàË³Ã 
ØÇ‹à.

ÀàÌ×éâÂàßËàÃÅßÊéÉé

ÅíÓÏíÌâÅ´ÌÆ²ÖßØ×ŠàÃÀàÌ×èÈãËÀÑàÇÌÜÀ 
ãÖß ÀàÌÆ¨ÃÌçòàÙèÀÉí×ÄéÃ æÈ‹ÅßãÈÃæ×‹åÌ 
ÝïÍËê 1 âØèÌ×ŠàÅàÓàÈåÆ‹ãËÌÀèÌÔŠàÃÓê 
Â×àÓÅçàÂèÌ ÖßØ×ŠàÃÀàÌÆ¨ÃÌçòàÙèÀÉí×ÄéÃ 
ãÖß ÀàÌÎßâÓêÌÌç òàÙèÀÄàÀÀàÌÌçàåÆ‹ 
ÅíÓÏíÌ 2 ÅïÈ Ë¯æÈ‹ÅßâÙêÓàÁ‹àÃâËêÃÌ´Ì. Åçà 
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ÎßÅéÈÀàÌÉèÈÅéÌ (R2) –æÈ‹–Åß–ãÈÃ–åØ‹–âØèÌ–×Šà 
ËèÃ–ÅÜÃ–ãÍÍ–ÓêÂŠà–ÅïÃ–Ñç –ÅíÓÂ×Ì.–âÊêÃÔŠàÃ–åÈ–
ÀçñÉàÓ ÂŠà R2 Ë̄–ÅïÃ–À×Šà– ãÓŠÌ–ÀàÌ–ÌçàåÆ‹–ÅíÓ–ÏíÌ–Ëê 
1 –ãÖß –æÈ‹–ÊìÀ–åÆ‹–âÎèÌ–Éí×–ãÍÍ–åÌ–ÀàÌ–ÂéÈ–æÖŠ–
ÀàÌ–âÑ¸ÓÌçòàÙèÀ–É¡–ÓºÁÜÃ–ÅèÈ.

ÝïÍËê 1: –ÅíÓ–ÏíÌ–ÀàÌ–ÊíÈÊÜÇ–ÖßØ×ŠàÃ–ÌçòàÙèÀ–äÉ–– äÈÇ–ÀàÌ–Îß–âÓêÌ –ãÖß ÌçòàÙèÀäÉ–Ë¯–Æ¨Ã–Éí×–Äê–Ã. 
ÖßÈèÍ–Â×àÓ–âÆ²Ü–Ú´Ì (95%) ÅçàÖèÍ–ÅíÓ–ÏíÌ–Ëê 1.
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ÆŠ×ÃË¯–âÚàß–ÅíÓ–ÅçàÖèÍ–ÀàÌ–ËÜÓÃí×

ÅíÓ–ÏíÌ 4 –ÅïÈ (ÉàÉßÖàÃ–Ëê 2 –ãÖß ÝïÍ–Ëê 2) –âÆ¯Ã–
Åß–ãÈÃ–åØ‹–âØèÌ–âÊêÃÀàÌÄß–âÖê–Ì–âÉêÍ–äÉ–ÁÜÃ–Ãí×–Ïïò 
–åÌ–ÆŠ×Ã–ÀàÌ–ËíÈ–ÖÜÃ–Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ. ÅíÓ–ÏíÌ–Ëê 1 
–ãÓŠÌ–Éí×–ãËÌ–åØ‹–ãÀŠ–ÀàÌÄß–âÖê–Ì–âÉêÍ–äÉ–ÁÜÃÃí×– 
åÌ–ÆŠ×Ã–ÖßÈïÐíÌ– ÄàÀ–Ë‹àÇ–âÈìÜÌ–ÑëÈÅßÑà (×èÌ–Ëê 
26) –âÊéÃ Ë‹àÇ–âÈìÜÌ–ÀèÌÇà (×èÌ–Ëê 28) –âǢÃ–Óê–ÀàÌ–
âÉêÍ–äÉ–ÅïÃ–– äÈ–ÇÓêÂŠà–Åß–âÖñÇ–âË³à–ÀèÍ 401 ÀðàÓ/
Óº. ÏíÌ–æÈ‹–ÝèÍ–Ì¸– – – –æÈ‹–ÊìÀ–ÑéÄàÖßÌà–âÎèÌ–ÔŠàÃ–ÅïÃ––
âÌ²ÜÃÄàÀÅà–âØÈ–åÌ–ÆŠ×Ã–ÀàÌ–ËÜÓ–Ãí×Ïï‹–Öî‹Ì–ãÓŠÌ–
Í¡–æÈ‹–Óê–ÀàÌ–âÅêÓ–ÄçàÑ×À–äÎÕÉêÌ–åÌ–ÜàØàÌ –ãÖß 
ÇèÃãÓŠÌ–ãÌ×–ÑèÌÃí×–ÑºÌ–âÓìÜÃ–ÁÜÃ–âÁÈÈ¨ÃÀŠà×. 
ÔŠàÃ–åÈ–Àñç–ÉàÓ–– –âÓ²Ü–ÅëÀÅà–ãÖ‹×âØèÌ–×ñà Ãí×–ÑºÌ–
âÓì–ÜÃ–åÌ–âÁÈ–È̈ÃÀŠà–× ÜàÈ–Äß–ãÓŠÌÃí×–ÖïÀ–ÎßÅíÓ 
–ÄàÀ–ÑèÌ–âÕÈÆéÌÈê (Redsindhi).

ÝïÍ–Ëê 2: ÀàÌ–ÊíÈÊÜÇ–ãÍÍ–âÅ´ÌÆ²–ÅçàÖèÍ–ÀàÌ–ËÜÓ–Ãí×–åÌ–ÆŠ×Ã–Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ

ÛèÃ–ÄàÀ–ÏŠàÌ–ÆŠ×Ã–Ì¸–ãÖ‹× –âØèÌ–×ŠàÀàÌÄß–âÖê–Ì–
âÉêÍäÉ–ãÓŠÌ–ÛîÈ–ÖíÃ–ÔŠàÃ–æ× ÄíÌ–âÊêÃÖßÈèÍ 276  
ÀðàÓ/Óº –åÌ–ÆŠ×Ã–ÀàÌ–ËíÈ–ÖÜÃ– ÄàÀ–Ë‹àÇ–âÈìÜÌ–
ÀèÌÇà Øà –Ë‹àÇ–âÈìÜÌËèÌ×à. Â×àÓ–ÅçàÑèÌ–
ÁÜÃÂ×àÓ–Â‹ÜÇ–ÆèÌ–ãÉŠÖß–âÅ´ÌÆ²–Ë¯–ãÉÀ–ÉŠàÃÀèÌ 
Í¡–æÈ‹–ÀçàÌíÈ–äÈÇÀàÌ–×é–âÂàß–Â×àÓ–ÏèÌ–ãÎ–ÝŠ×Ó, 
âǺÌÆ²–ÁÜÃ–ÀàÌÄß–âÖê–Ì–âÉêÍ–äÉÉçñàÖíÃ– ÅàÓàÈ–ÅèÃ–
âÀÈ––âØèÌæÈ‹ÑàÇ–ÛèÃ–ÀàÌ–ËÜÓ–ÔïŠ–åÌ–ÆŠ×Ã–É¿Ì–ÁÜÃ–
âÈìÜÌÑßÄéÀ –ÄàÀÌ´Ì Åè–ÃâÀÈ–âØèÌ–×ŠàÆŠ×Ã ÀàÌ– 
ËÜÓÃí×–ÄàÀ–âÈìÜÌ–ÑëÈÅßÑà– Øà É¿Ì–âÈìÜÌÑß 
ÄéÀ (ÝïÍ–Ëê 3; ÅíÓ–ÏíÌËê 3, Y3) äÈÇ–ÓêÂŠà –Åß–âÖñèÇ 
ÀàÌÄß–âÖê–Ì–âÉêÍ–äÉ –âË³à–ÀèÍ 364 ÀðàÓ/Óº.
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ÝïÍ–Ëê 3. ÂŠà–Åß–âÖñÇÀàÌÄß–âÖê–Ì–âÉêÍ–äÉ–ÁÜÃ–Ãí×–Ïï‹–Öî‹Ì ÄçàÌ×Ì 6 –äÉ –Ë̄–âÖ̧ÓËÜÓ–ãÉŠ–Ë‹àÇ–âÈìÜÌ–ÓêÌà. 
ÀàÌÊíÈÊÜÇ–ãÍÍ–âǺÌÆ²– Ë̄–Åß–ãÈÃ–âÊêÃÆŠ×Ã–ÁÜÃ–ÀàÌ–ËÜÓ–Ë̄–âÚàß–ÅíÓ– ãÓŠÌ–âÖ̧Ó–ãÉŠ–âÈìÜÌ–ÑëÈÅßÑà 
–Øà Ë‹àÇ–âÈìÜÌÑß–ÄéÀ –äÈÇ–Óê–ÖßÈèÍ–Â×àÓ–âÆ²Ü–Ú´ÌË¯ 95%.



108ÀçÖßÀíÈ - ËèÌ×à 2006

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

ÝïÍ–Ëê 4. ÜèÈÉà–ÀàÌ–âÉêÍ–äÉ–ÁÜÃ–Ãí×–Ïï‹–Öî‹Ì 6 –äÉ– Ë¯–âÖ¸ÓÉ¿Ì–ËÜÓ–ÄíÌ–âÊêÃ Ë‹àÇâÈìÜÌÓêÌà

ÄîÈ–Ë̄–ÅàÓàÈ–âØèÌ–æÈ‹–ÔŠàÃÄß–ãÄ‹Ã–Ë̄–ÅîÈ –ãÓŠÌ–ÀàÌ–
ËÜÓ–Ãí×– äÈÇ–âÖ¸ÓÄàÀÆŠ×Ã–É¿ÌÁÜÃÖß Èï–ãÖ‹Ã 
–ãÖß ÖßÈï–Ùà× (ÝïÍ–Ëê 3 –ãÖß 4) Ë¯–Åß–ãÈÃ–
åØ‹–âØèÌ–×Šà ãÛŠÃÑìÈ–ÜàØàÌ–ÅèÈ–Í¡–Óê–ÑÞÃÑç–âÑ²Ü–
ÝèÀÅà–ÖßÈèÍ–ÀàÌÄß–âÖê–Ì–âÉêÍ–äÉ–É¡–ÓºÁÜÃ–ÅèÈ. 
–åÌ–ÆŠ×Ã–Ë¯–ÅèÈÅàÓàÈ–ÂíÃ–Éí×–æÈ‹–ãÓŠÌÀàÌ–ËÜÓ–
âÖ¸Ó–ãÉñ âÈ– ìÜÌÑßÄéÀ –Øà Ë‹àÇâÈìÜÌÓêÌà 
–ãÉŠ–åÌ–ÆŠ×Ã–Ì¸–äÈÇ–Ë³×–æÎ–ãÖ‹× ÅèÈÄß–Óê–ÀàÌ–ÅïÌ–

âÅÇÌçòàÙèÀ ãÉŠ–Àñç–Í¡–âØèÌ–æÈ‹–ÆèÈ–âÄÌ. ÅïÈ Ûì ÅíÓ–ÏíÌ 
Ë¯–åÆ‹– –âÁ¿àåÌ–ÀàÌ–Îß–âÓêÌÑàÇ–åÉ‹–ÅßÑàÍÂ´ÃÌ¸ 
–ãÓŠÌ–Åà ÓàÈ–ÔìÌÔèÌ–æÈ‹–×Šà: Óê–Â×àÓ–ÊìÀÉ‹ÜÃ–
ÈêË¯–ÅîÈ–ãÓŠÌ–ÀàÌÎß–âÓêÌÀàÌ–âÉêÍ–äÉ–ÁÜÃ–Ãí× 
–åÌ–ÆŠ×Ã–ÖßÈï–ãÖ‹Ã –ãÖß ÖßÈïÐíÌ (ÝïÍ–Ëê 4).
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ÜèÈÉà–ÀàÌ–âÉêÍ–äÉÁÜÃ–Ã í× –Ïï ‹ãÉŠÖß–äÉ –Ë¯ –
ËÜÓ–åÌ–ÆŠ×Ã–ÈÞ×–ÀèÌ (Ë‹àÇ–âÈìÜÌ–ÑëÈÅßÑà 
Øà É¿Ì–âÈìÜÌÑßÄéÀ) –äÈÇ–ÀàÌ–ÌçàåÆ‹–ÅíÓ–ÏíÌ–
ÀàÌ–ÊíÈÊÜÇ–ãÍÍ–âÅ´ÌÆ² (ÝïÍ–Ëê 5). Í¡–æÈ‹–×é –
âÂàßËàÃÅßÊéÉé – –âÑ²Ü–ÎÞÍËÞÍ–Â×àÓ–ãÉÀ–
ÉŠàÃÁÜÃãÉŠÖßÅíÓ–ÏíÌ–Ë¯–ÌçàåÆ‹, –ÔŠàÃ–åÈ–Àñç–ÉàÓ 
ÄßÅèÃ–âÀÈ–âØèÌ–×ŠàÜèÈÉà–ÀàÌ–âÉêÍ–äÉÁÜÃ–Ãí×–

ÄçàÌ×Ì 4 –äÉ –ãÓŠÌ–ÓêÂ×àÓ–ÂòàÇ ÂÞÃ –ãÖß 
–ÅçàÑèÌÀèÌ (–äÉ–Ëê 1, 2, 3 –ãÖß –äÉ–Ëê 6) –äÈÇ–ÓêÂŠà–
Åß–âÖñÇÁÜÃÀàÌ–âÉêÍ–äÉ ––âË³à–ÀèÍ 366 ÀðàÓ/Óº. 
ÅçàÖèÍ–äÉ–Ëê 5 Óê–ÜèÈÉà ÀàÌ–âÉêÍ–äÉ –âË³à–ÀèÍ 471 
ÀðàÓ/Óº –ãÖß –äÉ–Ëê 4 –âË³à–ÀèÍ 267 ÀðàÓ/Óº.

ÝïÍ–Ëê 5: ÜèÈÉà–ÀàÌ–âÉêÍ–äÉ/Óº ÁÜÃ–Ãí×–Ïï‹–Öî‹Ì ÄçàÌ×Ì 6 –äÉ –âÖ̧Ó–ãÉŠ–ÀàÌ–ËÜÓ–ÄíÌ–âÊêÃÉ¿Ì–âÈìÜÌ–ÑßÄéÀ 
(–âÎèÌ–ÆŠ×Ã–Ë¯–âÚàß–ÅíÓ–ÅçàÖèÍ–ÀàÌ–ËÜÓÃí×).
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3. ÀàÌ–×é–âÂàß–ËàÃ–âÅÈÊßÀéÈ

ÌçòàÙèÀ–âÑ¸ÓË¯––æÈ‹–ÝèÍ–ÄàÀ–ÀàÌ–ËíÈ–ÖÜÃ–åÌ–Â´Ã Ì¸ 
–Êì–×Šà–âÎèÌ–ÖàÇ–ÝèÍ–ËèÃ–ÚíÈ –âÆ¯Ã–Óê–ÓïÌ–ÂŠà–âË³à–ÀèÍ  
615 $ –ãÖß –æÈ‹–åÆ‹–ÄŠàÇ––âÁ¿à–åÌ–ÀàÌÅµÌ–âÎìÜÃ–
ÉŠàÃƒ –âÆ¨Ì: ÂŠà–Ý¿×, ÐîŠÌ,–âÓè–ÈÑèÌ –ãÖß ÂŠà––Âî‹Ó–
ÂÜÃÀàÌÖ‹ÞÃ–Ãí×– åÌ–Îê–Ëê 1, âǢÃ–åÌ–Ì̧– ÂŠà–Ö×È–ÙàÓ 
(Ý¿×) –ãÖß ÂŠà–ÐîŠÌ– ãÓŠÌ–Êì–âÎèÌ–ÖàÇÄŠàÇÛèÀ. –

åÌ–æÖÇß–ÀàÃÁÜÃ–ÀàÌÖíÃËëÌ ÓïÌ–ÂŠà–ÁÜÃ–ÀàÌ–
âÝèÈ–Ý¿×–ãÓŠÌ–Óê–Â×àÓÅàÓàÈ–ÛîÈ–ÖíÃ–æÈ‹ È‹×Ç–
ÀàÌ–ÎïÀÉ¿Ì–æÓ‹–ÑìÈ–ÜàØàÌ–ÅèÈ–ÄçàÑ×À–É¿Ì–ÀßÊéÌ 
(ÀßÊéÌâËÑà, ÀßÊéÌ–Ìß–ÖíÃ –ãÖß ÀßÊéÌãÈÃ)–
âÑ²Ü–âÎèÌ–Ýíò×Æê×ß–ÑàÍ. 

ÌÜÀÄàÀÌ´Ì, ÀàÌ–Ø×ŠàÌ–Ê³×–Åß–æÉ–äÖ (Stylo 
santhes guianensis) – ãÍÍ–âÎèÌ–ãÊ×– Ûì –ãÎÃ 
Ü‹ÜÓ–ÑºÌË̄–ÎïÀ–ØÇ‹à (5 –ãÓèÈ) Äß–ÆŠ×Ç–Î‹ÜÃ–ÀèÌ–Ë³Ã–
ØÇ‹à–ÄàÀæÒ–ÎŠàË̄–ÓèÀ–âÀêÈ–åÌ–ÆŠ×Ã–ÖßÈï–ãÖ‹Ã –ãÖß 
ÇèÃ–âÎèÌ–ãÛŠÃ–äÎÕÉêÌ–âÅêÓ–Ë¯–ÝèÍÎßÀèÌ–ÜêÀ–È‹×Ç. 
Åß–âÑàß–ÖàÇ–ÝèÍ–âÑ¸Ó– ãÓŠÌ–æÈ‹–Óà–ÄàÀ–ÀàÌ–
ÏßÖéÈ–âÓèÈ–ÑèÌ ØÇ‹à– ÄçàÌ×Ì 132 Àé–äÖ ÄàÀ–
ãÎÃËê 5 Ë¯–æÈ‹–ãÍŠÃ–æ×‹. âÓèÈ–ÑèÌ–Ëêñ–ÏßÖéÈ–æÈ‹–Ì¸ 
ÅàÓàÈÌçà–æÎ–ÎïÀ– âÑ²Ü–ÁßØÇàÇ–Ë³Ã–ØÇ‹àÁÜÃ–ÉíÌ–
âÜÃ Ûì ÅàÓàÈ–ÁàÇ––åØ‹–ãÀŠ–Æà×–ÀßÅéÀÜÌ–Ïï‹–Ü²Ìƒ––
âÆ¯Ã–Äß–âÎèÌ–ÖàÇ–ÝèÍ–âÑ¸ÓÜêÀ–ËàÃ–Ì±Ã. 

ÑàÇ–åÌ 3 Îê –ÅàÓàÈ–ÄŠàÇ–ÂìÌ–ËèÃÚíÈ–ÁÜÃ–ÓïÌ–
ÂŠà–ÀàÌ–âÝèÈ–Ý¿× –ãÖß ÀàÌ–Âî‹Ó–ÂÜÃ–Èï–ãÖ–Ë³Ã–ØÇ‹à 
–ãÖß Óê–âÃéÌ–Ë¯ –âÛìÜ–âÎèÌ–ÖàÇ–ÝèÍ–ËèÃ–ÚíÈ 380 
$  –ãÖß –Ê‹à–ÖéÈ–æÖŠ–âÎèÌ–ÂŠà–ãÝÃ–ÃàÌÏß ÖéÈÉ¡Óº–
ãÓŠÌ–âË³à–ÀèÍ 2,38– $ Îß–âÓêÌ–ÄàÀ ÀàÌ–ËÜÓ–Ãí× 
Ë¯–åÆ‹–â×Öà 50 Óº.

4. ×éÄàÌ–ÏíÌ

ÀàÌ–ËÜÓ–Ãí×–åÌ–ÆŠ×Ã–ÖßÈïÐíÌ – – –ãÓŠÌ–Óê–ÎßÅéÈ 
Ëé–ÏíÌ–ÅïÃ, –Óê–ÜèÈÉà–ÀàÌ–âÉêÍ–äÉË¯–Èê. –ãÌ×–ÑèÌ–
Ãí×–Ë¯–åÆ‹ ÅàÓàÈ–ÎèÍ–Éí×– –ãÖß ÉÜÍ–ÅßÙÜÃ–ÅïÃ– 
É¡–ÑìÈ–ÜàØàÌ–ÅèÈ–ÑèÌ–ÎèÍÎîÃ. Gibson –ãÖß ÂßÌß 
(1999)– æÈ‹–ÖàÇ–ÃàÌ –ãÖß –âÀèÍ–Á§–ÓïÌ–ÀŠÞ×–ÀèÍ–
ÍèÌØà–ÅîÁßÑàÍ–ÁÜÃ–ÅèÈ– åÌ–ÆŠ×Ã–ÁÜÃ–ÀàÌ–ËÜÓ. 
ÀàÌ–ËíÈ–ÖÜÃ–ẤÃÌ̧–– ãÓŠÌ––æÈ‹–ÄèÈÉ́ÃÎßÉéÍèÈ–ÄíÌ–âÊêÃ– 
Îê 2006 –âǢÃ–âÎèÌ–ÀàÌÎßÅàÌ–ẤÃËçà–ÜéÈ– ÖßØ×ŠàÃ–
ÏíÌ–æÈ‹–ÝèÍ–ËàÃâÅÈÊßÀéÈ –ãÖß ÀßÅéÀçà. 

ÌÜÀÄàÀ–Ì´Ì ÇèÃ–æÈ‹–ÅëÀÅà––âÊêÃÂ×àÓ–âÚàß–ÅíÓ–
ÁÜÃÄçàÌ×Ì–ÐïÃ–ÅèÈ–É¡–âÌºÜË¯–Ë³Ã–ØÇ‹à–ÑèÌ–ÎèÍÎîÃ–
åÌ–ÖßÈï–ãÖ‹Ã –ãÖß ÎÞÍËÞÍ–ÜèÈÉà–ÀàÌ–âÉêÍ–
äÉ–ÁÜÃ–Ãí×–Ë¯–Ö‹ÞÃ–ÔïŠ –åÌ–Ë³Ã–ØÇ‹à–ÑèÌ–ÎèÍÎîÃ –ãÖß 
Ö‹ÞÃ–ãÍÍ–Îß–âÑÌê–Ë¯ÎŠÜÇ–åØ‹–ÀéÌ–ÉàÓ–Ëçà–Óß–ÆàÈ 
(–Ë³Ã–ØÇ‹àÑï–ÑÞÃ, ÎŠà–âÖ³à ãÖß Ë³Ã–Ìà).

ÀéÈÄßÀçàåÌ–ÀàÌ–ËÜÓ–Ãí× Óê 3 ÍèÌØà–ÛèÀ 
Ë¯– ÂíÃ–Â‹àÃ– Âì: 1) –ÀàÌ–ËÜÓ–ÅèÈ–É‹ÜÃÓê–ÀàÌ–
Ñí× ÑèÌ–ÀèÍÉßÛàÈ –ãÖß Â×àÓ–É‹ÜÃÀàÌ–
ÍçÖé – äÑ–ÀÆ¸Ì.– ãÁ×Ã–ÆÞÃ–Á×àÃ–ãÓŠÌ–ãÁ×Ã–
Ì±Ã –Ë¯–ÓêÜèÈÉàÀàÌ–Â‹àÁàÇ–Ãí×–ÀèÍÎß–âËÈ ÅÅ 
Ø×ÞÈÌàÓ ÅïÃ (Onkeo,2004; Syphanravong 
–ãÖß ÂßÌß–, 2006) –ãÖß ÜêÃ–åÅŠ–ÍíÈÝÞÌ–Ë¯–
ÏŠàÌ–Óà–ÁÜÃ–äÂÃÀàÌ–ÎèÍÎîÃ–ÖßÍíÍ–ÀàÌ–Ö‹ÞÃ 
ÅèÈ– ÅçàÖèÍ–Æà×–ÀßÅéÀÜÌ (CIAT-NAFRI) 
æÈ‹–Åß–ãÈÃ–åØ‹–âØèÌ–×Šà– ÍŠÜÌ–Ë¯–Óê–ÀàÌ–ËíÈ–ÖÜÃ–ÎïÀ–
ÑìÈ–ÜàØàÌ–ÅèÈ–âÑ²Ü–ËÜÓ–Ãí×–Ì́Ì Äß–Å‹àÃ–âÃ²ÜÌ–æÁ–
åØ‹–ãÀŠ–ÀàÌ–Â‹àÁàÇ–ÅèÈ–âŅ̃ÓÁ¹Ì.     2) Ê‹à–Í¡–Óê–ÀàÌ–
ÅßÙèÍÅßÙïÌ–ËàÃ–È‹àÌ–âÉèÀ ÌéÀ–×éÆà–ÀàÌ– âÆ̈Ì: 
ÀàÌ–ÀßÀÞÓ–ÈéÌ, ÀàÌ–Â‹îÓÂÜÃ–Ë³Ã–ØÇ‹à –ãÖß 
ÀàÌÄèÈÀàÌ–Ö‹ÞÃ–Ãí×–Ïï ‹, Æà×–ÀßÅéÀÜÌ–Äß–Óê –
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Â×àÓ–ØÇî‹ÃÇàÀ–åÌ–ÀàÌ ÄèÈÉ´ÃÎßÉéÍèÈ Ûì Í¡Åà 
ÓàÈ–Èçà–âÌêÌ–æÈ‹. –

åÌ–ÖßÍíÍ–Ìé–â×È––âËéÃ–ǼÌØêÌ Ë̄–âÎèÌÈéÌ–ãÁÃ–âÊêÃÄß–
Óê–ÂîÌÅíÓÍèÈ––Èê–À¡ÉàÓ– ãÉŠ–ÑèÈ–Óê––ãÝŠ–ËàÈÍèÌÄî–ÔïŠ–Éœ 
(Hacker –ãÖß ÂßÌß, 1998) –ãÖß ÁàÈ–ãÝŠ–
ËàÈ–ÄçàÑ×ÀæÌ–äÉ–Õ–âÄèÌ N, ÒÜÅÒçÕèÅ P, 
Üà–ÆíÈ K, –ãÂÌ–ÆÞÓ K, –ãÓÀ–âÌÆÞÓ Mg –ãÖß 
––ãÝŠ–ËàÈÜàØàÌË¯–Äçà–âÎèÌ–ÄçàÑ×ÀËàÈÅèÃÀßÅê,– 
äÍÖéÀÌçà –ãÖß ÓèÃ–ÀàÌ (Zn,Bo,Mn). ÄçàÑ×À–âËê–
äÓ–ÒÜÅ–âÒÈ Ë̄–ÄçàâÎèÌ–åÌ–ÀàÌ–ÅßÙÜÃ–ÎßÖéÓàÌ–
ãÂÌ–ÆÞÓ, –ãÓ–À–âÌ–ÆÞÓ –ãÖß ÒÜÅÒçÕèÅ 
–âÑ²Ü–åØ‹–ÑÞÃÑç–ãÀŠ–ÅèÈ–åÌ–ÀàÌ–åØ‹–ÏíÌ–ÏßÖéÈ –ãÖß 
ÖßÍíÍ–ÀàÌ–ÎïÀ–ÑìÈ. 

ÆŠÜÃ–ËàÃ–ÀàÌ–ÉßÛàÈ–ÅçàÖèÍ–ÐîŠÌ–ãÉŠ–Öß–Îß–âÑÈ– 
ãÓŠÌ–Èçà–âÌêÌ–æÎ–È‹×Ç–Èê äÈÇ–ÏŠàÌ–Ñ¡Â‹à–Æà×–
Ø×ÞÈÌàÓ–. ÌÜÀÄàÀÌ´Ì ÇèÃ–âØèÌ–×Šà–Í¡–Óê–Â×àÓ–
Äçà–âÎèÌ–åÌ–ÀàÌ–Ìçà–åÆ‹ –ÀíÌ–ÄèÀ–âÑ²Ü ÀÞÓ–ÈéÌ– 
âÌ²ÜÃ–ÄàÀ–âÎèÌ–ÀàÌ–ÖíÍ–À×Ì –ãÖß ËçàÖàÇ–ÈéÌ 
–âÆ¯Ã–ÀàÌ–ËíÈ–ÖÜÃ–Â´ÃÌ¸– æÈ‹–ÌçàåÆ‹–âÉèÀÌéÀ–ÀàÌ–ÎïÀ–
ÑìÈ––äÈÇ–ÀíÃ (Í¡–æÊ–ÈéÌ) äÈÇ––åÆ‹–âÂ²ÜÃÓì–Åß–âÑàß–
âÑ²Ü–ÔÜÈ–âÓèÈ–ÑèÌ–ÑìÈ–ÜàØàÌÅèÈ– ÛèÃÄàÀË¯–æÈ‹–
Â×Í–ÂîÓË³Ã–ØÇ‹à–Ëçà–Óß–ÆàÈ–æ×‹–ãÖ‹×. 

ÖßÍíÍÀàÌ–ÎïÀ–ÑìÈ–ãÍÍ–Í¡–æÊ–ÈéÌ– æÈ‹–Åß–ãÈÃ–åØ‹–
âØèÌ–×Šà Óê–ÏíÌ–æÈ‹–ÝèÍ–Ë̄–ÅïÃ (–É¿Ì–ËëÌ–ÀàÌ–Ïß ÖéÈÉçñà 
–ãÖß Í¡–âÝèÈ––åØ‹–ÈéÌ–âÄ²ÜÌ) –åÌ–âÁÈ–ÑºÌ Ë̄–Ë³Ã–åØØêÌ 
–ãÖß ÅàÓàÈ–Ìçà–åÆ‹–âÉèÀÌéÀ–È̈Ã ÀŠà× ––âÁ¿à–åÌ–ÀàÌ–
ÏßÖéÈ–ÑìÈ–ÛèÀ –ãÖß ÑìÈ–Ë¯–ÁàÇ–âÎèÌ–ÅéÌÂ‹à–æÈ‹. –
âÊêÃÔŠàÃ–åÈ–Àçñ –ÉàÓ,– âÂ²ÜÃÓì–Åß–âÑàß–Ë¯–âÚàß 
–ÅíÓ–ÀèÍ–ÅßÑàÍ–âÅÈÊßÀéÈ–ÁÜÃ–Æà×–ÀßÅé ÀÜÌ 
(âÂ²ÜÃÔÜÈ–âÓèÈ–ÅçàÖèÍ–åÆ‹–ÀèÍ–ÖíÈ–æÊ–Ìà–ÔŠàÃ–ÉàÓ) 
–æÈ‹–ÝèÍ–ÀàÌÅßÙèÍ–Åß–ÙïÌ–âÑ²ÜÛîÈÏŠÜÌ–ãÝÃ–ÃàÌ–
Ë¯–åÆ‹–âÁ¿à–åÌ–ÀàÌ–ÀÞÓ–ÈéÌ –ãÖß Ø×ŠàÌ–ãÀŠÌ. 

ÎèÈ–åÄ–Ë¯ –âÎèÌÁÜÈ–Äçà ÀèÈÈ‹àÌ–Ü²Ìƒ –ÅçàÖèÍ–
ÀàÌÝèÍ–âÜíà–âÉèÀÌéÀ–Ì¸ Â×Ì–Óê–ÀàÌ–Å³Ã–âÅêÓ–åØ‹–
Æà×–ÀßÅéÀÜÌ–Óê–Â×àÓ–âÁ¿à–åÄ–,– âÁ¿à–Óà–Óê–ÅŠ×Ì–
ÝŠ×Ó–ÔŠàÃ–æÀ‹–ÆéÈ, Óê–Â×àÓ–ÀßÉìÖì–Ö¿Ì–É¡–ÀàÌ–Å‹àÃ–
ÖàÇ–ÝèÍ–ÀŠÜÌË̄ÄßâÖ̧ÓÉ¿ÌÎßÉéÍèÈÀàÌËÜÓÃí×. 
ÀàÌÎŠÞÌãÎÃÁÜÃÖßÍíÍÀàÌÀßÅéÀçà åÌ 
âÁÈÑïÑÞÃãÓŠÌÜêÃåÅŠÖßÍíÍ–ÀàÌ–ÎïÀ–ÑìÈ–äÈÇ–ÀíÃ–
ãÍÍ–Í¡–æÊ–ÈéÌ (DMC) –ãÖß ÀàÌ–Îß ÅíÓ–ÎßÅàÌ–
ÀéÈÄßÀçà–Öß–Ø×ñàÃÀàÌ–Ö‹ÞÃÅèÈ –ãÖß ÀàÌ–
ÎïÀÐèÃ Ë¯–Óê–ÖèÀÅßÌß–ÇìÌ–ÌàÌ ãÖß Óê–ÏíÌ–ÀçàæÖ. 
åÌ–â×Öà–ÈÞ×–ÀèÌ –ÀàÌ–Ìçà–åÆ‹ –ÅªÃ–Àß–Éî ‹Ì–ËàÃ–
âÅÈÊßÀéÈ (Óê–ÉßÛàÈ–ÝÜÃ–ÝèÍ–, ÎèÈ–åÄ–Áà–âÁ¿à, 
ÅéÌ–âÆ²Ü, ÀàÌ–ÎîÃ–ãÉŠÃ–ÏßÖéÈ–ÉßÑèÌ–ÀßÅéÀçà) 
Äß–âÝèÈ–åØ‹ÀàÌ–Ñè–ÈËßÌà–æÈ‹–ÝèÍ–ÏíÌ.

ÀàÌ–ÏßÖéÈ–âÓèÈ–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ –ãÓŠÌ–æÈ‹–ÝèÍ–
ÏíÌ–åÌ–âÁÈ–Ìé–â×È–ÀßÅéÀçà–È̈ÃÀŠà× ÉàÓ–ãÏÌ–ÀàÌ–
Ë¯–æÈ‹–ÂàÈÚàÇ–æ×‹– –Éí×ÔŠàÃ: –âÓèÈ–ÑèÌ–ØÇ‹à–ÉßÀîÌ–
ÍÕàÂê–âÕÇ –âÆ̈Ì: ØÇ‹àÕïÆê (B.ruziziensis). ØÇ‹à–
ÆéÀ–ÌàÌ–ÌÜÌ (B. decumbens), ØÇ‹à–ÍÕê–âÆèÌ–Éà 
Ûì ÆéÀ–ÌàÌ–É´Ã (B.brizantha) –ãÖß Ê³×–Åß–æÉ–äÖ 
(Stylo-santhes guianensis vs CIAT 184). ÀàÌ–
ÑèÈ ËßÌà–ÉßÛàÈ–Åß–âÑàß–âÓèÈ–ÑèÌ–ÑìÈ–ÜàØàÌ 
ÅèÈ –âÊêÃÄß–Íçñ–ÅàÓàÈÅ‹àÃ–æÈ‹–äÈÇ–ÀíÃ–À¡ÉàÓ–ãÉŠÅà–
ÓàÈ–âÝèÈ–æÈ‹–äÈÇ–ËàÃ–Ü‹ÜÓ––äÈÇ–ÀàÌ ÁßØÇàÇ 
ãÖß ÄèÈÀàÌ–Ë³Ã–ØÇ‹à–åØ‹–âÚàß–ÅíÓ–ÀèÍ–ÄçàÌ×Ì–
ÅèÈ–âÑ²Ü–ÛêÀ–Ö‹ÞÃ–ÀàÌ–ËçàÖàÇ ÖàÇ–ÝèÍ–Ë¯–æÈ‹–Óà–
ÄàÀ–ÀàÌ–ÁàÇ–ÅèÈ– –ãÓŠÌ–Åà ÓàÈ–ÖíÃËëÌ–åÅŠ–ÀàÌ–
ÆºÐîŠÌ –ãÖß Èï–ãÖ–ÅîÁß ÑàÍ–ÅèÈ–æÈ‹. È̈Ã–Ë̄ Hacker 
–ãÖß ÂßÌß (1998) –æÈ‹–ÖàÇ–ÃàÌ×Šà: ËàÃ–âÖìÜÀ–
Ë¯–Èê –Ë¯ –ÅîÈ–ãÓŠÌ–ÀàÌ–âÖ¸ÓÉ¿Ì–ÎèÍÎîÃ–ÄàÀÑì– òÌË¯–
ÁßÙàÈ–Ì‹ÜÇ–,– âÚàß–ÅíÓ–ÀèÍ–Â×àÓ–ÅàÓàÈ –ãÖß 
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

Óê–Â×àÓÃŠàÇÈàÇ–É¡–Æà×–ÀßÅéÀÜÌ– –äÈÇ–ÌçàåÆ‹–
ãÌ×–ÑèÌ–ØÇ‹à–Ë¯–æÈ‹–ÏŠà–ÌÀàÌ–ÎèÍ–Éí×–ãÖ‹× ãÖß 
ÀàÌ–Ìçà–åÆ‹ –âËê–äÓ–ÒÜÅ–âÒÈ.  

ÜêÃ–ÉàÓ–ÀàÌ–Îß–âÓêÌ–ÏíÌ– –ÀàÌ–ËÜÓ–Ãí×–åÌ–Öß 
ÈèÍ–ÂÜÍÂí× –ãÓŠÌ–Óê–Â×àÓ–âÎèÌ–æÎ–æÈ‹ ãÖß Öß 
ÍíÍÀàÌ–Ö‹ÞÃ–ãÍÍ–åÚŠ–Ì¸–– åÌ–Îê 2006 ÅàÓàÈ––Áß 
ØÇàÇ–ÜÜÀ–æÈ‹––âÎèÌ– ÄçàÌ×Ì 27 ÂÜÍÂí× ÑàÇ 
–åÌ 7 Í‹àÌ ÁÜÃ–âÓìÜÃ–ãÎÀ.–âÌºÜË¯ƒ–åÆ‹–âÁ¿à–åÌ–
ÀàÌ–ÎïÀ–ÑìÈ–ÜàØàÌ–ÅèÈ–ãÓŠÌÓê–ÁßÙàÈ 0,3 - 1 
–âÝ–èÀÉà É¡–ÂÜÍÂí×–.–âÓèÈ–ÑèÌ–ÑìÈ–ÜàØàÌ–ÅèÈ–æÈ‹– 
ÎïÀ–äÈÇ–ÀíÃ–åÅŠ–âÌºÜË¯ƒ–Í¡–æÈ‹–æÊ (ÛèÃ–ÄàÀ–åÆ‹–âÂ 
Óê–Â×Í–ÂîÓ–Ë³Ã–ØÇ‹à–Ëçà–Óß–ÆàÈ). äÂÃÀàÌ–Äß–
âÎèÌ–Ïï ‹ –ÅßÙÜÃ–âÓèÈ–ÑèÌ,– –ãÌßÌçà–âÉèÀÌéÀ–âÁ¿à–
åÌ–ÀàÌ–ÀÞÓÑºÌË¯, ÀàÌ–ÔÜÈ–âÓèÈ–ÑèÌ –ãÖß 
ÀàÌ–Âî‹Ó–ÂÜÃË³Ã–ØÇ‹à, Æà×–ÀßÅéÀÜÌ–âÎèÌ–Ïï‹–âÝèÈ 
–Ý¿× ãÖß Âî‹Ó–ÂÜÃÈï–ãÖ–ÅèÈ. ÅçàÖèÍ–ÓïÌ–ÂŠà––åÌ–ÀàÌ 
ÆºÐîŠÌ–ãÓŠÌ–ÝèÍÏéÈÆÜÍ–ÝŠ×Ó–ÀèÌ (ØàÌ–ÀèÌ) –äÈÇ 
–äÂÃÀàÌ–Äß–åØ‹–âÎèÌ–ÅéÌ––âÆ²Ü–ÑàÇ–åÌ–Ì±Ã–Îê –ãÖß 
Æà×–ÀßÅéÀÜÌ–ÅàÓàÈ–ÄŠàÇ––ãËÌÂìÌ–âÎèÌ–âÓèÈ–ÑèÌ–
ØÇ‹à (1 Àé–äÖ–ÀÖàÓ âÓèÈ–ÑèÌ–ØÇ‹àÕïÆê –âË³à–ÀèÍ 
1,5 $).

ÅßÛîÍ

ÏŠàÌ–ÀàÌ–ÅëÀÅà ×é–âÂàß–ËàÃ–È‹àÌ–âÅÈÊßÀéÈ 
–ãÖß È‹àÌ–âÉèÀÌéÀ –ÁÜÃ–ÀàÌ–ËÜÓ–Ãí×–ãÓŠÌ–Óê–
Â×àÓ–âÎèÌ–æÎ–æÈ‹–ÔïŠ –åÌ–âÁÈ–Ñï–ÑÞÃ –äÈ–ÇÌçàåÆ‹–
âÉèÀÌéÀ–Ë¯–ÃŠàÇÈàÇ–âÑ²Ü–Îß–âÓêÌ–ÜèÈÉà–ÀàÌ–âÉêÍ–
äÉ–ÁÜÃ–Ãí×–Ïï‹–Öî‹ÌË¯–ËÜÓ–åÌ–ÖßÈïÐíÌ. ÍèÌ Èà–ÅïÈ 
Ûì ÅíÓ–ÏíÌ –Ë̄–ÌçàåÆ‹–Îß–âÓêÌ–ÌçòÙèÀ–Éí×–ÁÜÃ–ÅèÈ–ãÓŠÌ–
Óê–Â×àÓ–ÊìÀÉ‹ÜÃ–ÅïÃ, ÅíÓ–âØÈ–ÅíÓ–ÏíÌ–åÌ–ÅßÑàÍ–
ÁÜÃ–ÀàÌ–ËÜÓ–Ãí×–åÌ–ÖßÈï–ãÖ‹Ã –ãÖß ÖßÈïÐíÌ. 

Ñ×À–âÝíà–ÅßÛîÍæÈ‹ –×Šà –ÏíÌ–æÈ‹ –ÝèÍ–ËàÃ–âÅÈ 
ÊßÀéÈ –ãÖß È‹àÌ–âÉèÀÌéÀ –ãÓŠÌ–Óê–ÏíÌ–åÌ–ËàÃ–
Í×À –Ö×ÓËèÃ–ÀàÌ–âÁ¿à–âÊêÃÅéÌ–âÆ²Ü, ÀàÌ–Åß 
ÙèÍÅßÙïÌ–È‹àÌ–Ìß–äÇÍàÇ –ãÖß ÀàÌ–Ìçà–
åÆ‹–âÉèÀÌéÀ–Ë¯–ÊìÀÉ‹ÜÃ–Äß–ÆŠ×Ç–ÑèÈËßÌàÀàÌ–
ÏßÖéÈ –ãÖß ÖßÍíÍ–Ìé–â×È–åÌ–âÁÈ–Ì¸– æÈ‹–ÔŠàÃ–
Óê –ÎßÅéÈËé–ÏíÌ. ËèÃÚíÈÌ¸ ãÓŠÌÅªÃË‹àËàÇË¯ 
ÄßÉ‹ÜÃÏŠàÌÏŠàåØ‹æÈ‹.

ÂçàÁÜÍåÄ

ËéÓÃàÌÂ¿ÌÂ×‹à ÁçÁÜÍåÄÓàÇèÃÀàÌÄèÈÉ´Ã 
ÁÜÃãÁ×ÃÆÞÃÁ×àÃ, ÁçÅßãÈÃÂ×àÓÝï‹ÍîÌ 
ÂîÌÓàÇèÃ ËŠàÌ Íí×ÅÜÌ ÈàÕà×íÃ Øí×Ù‹à Ñß 
ãÌÀÀßÅéÀçà ãÖß ÎŠàæÓ‹ ãÁ×ÃÆÞÃÁ×àÃ, 
ËŠàÌÅíÓâÑèÃ ÅêÑÜÌåÆ ãÖß ËŠàÌÍí×Ñà 
ÍîÌ ÂçàÑÜÌ Ïï‹Æ¸ÌçàäÂÃÀàÌÌéâ×ÈÀßÅéÀçà 
(PRONEA) –ãÁ×Ã–ÆÞÃ–Á×àÃ Ë¯–æÈ‹–ÆŠ×Ç–âÛìÜ 
–ãÖß –ãÌßÌçàåÌ–ÀàÌ–ÅëÀÅàÂ´ÃÌ¸. Ñ‹ÜÓ–Ì¸ Àñç –
ÁçÅß–ãÈÃ–Â×àÓ–ÁÜÍ–åÄ–Óà–ÇèÃ– ÀßÆ×Ã –ÀßÅé Àçà 
–ãÖß ÎŠà–æÓ‹, Åß–Êà–ÍèÌ –Â¿ÌÂ×‹à –ÀßÅéÀçà –ãÖß 
ÎŠà–æÓ‹– Ë¯–åØ‹ÀàÌ–ÅßÙèÍÅßÙïÌ–É¡–ÀéÈÄßÀçàÁÜÃ–
äÂÃÀàÌ. Áç–ÁÜÍ–åÄ–Óà–ÇèÃ–ÜíÃ ÀàÌÑèÈËßÌà–
ãØŠÃ–Îß–âËÈ–ÐßÖ¨Ã (AFD), ÜíÃÀàÌ–ÅßÑàÍ–
ã×È–Ö‹ÜÓ–äÖÀ––– ãØŠÃ–Îß–âËÈ– ÐßÖ¨Ã (FFEM) 
ãÖß ÀßÆ×Ã–ÀàÌ–ÉŠàÃÎß–âËÈ– ÁÜÃ–ÐßÖ¨Ã– 
Ë̄–åØ‹ÀàÌ–ÅßÙèÍÅßÙïÌ–ËàÃ–È‹àÌ–ËëÌÝÜÌ –ãÖß 
×éÆà–ÀàÌ.

âÜÀßÅàÌÜ‹àÃ–ÜêÃ
Committee for Planning and Investment. 
2005. Statistics 1975-2005. Vientiane Capital. 
124 pp.



The Lao Journal of Agriculture and Forestry

  July - December 2006                 113

Gibson, T., Phosisoulat, D., Siphongxay, 
S., & Konedavong, P. 1999. “The Detection 
and Cure of Severe Phosphorus Deficiency 
in Large Ruminants”. The Lao Journal of 
Agriculture and Forestry, 2: 12-16.

Hacker, J.B., Phimphachanhvongsod, V., 
Novaha, S., Kordnavong, P., Veldkamp, J., 
& Simon, B.K. 1998. A guide to the grasses 
of Xieng Khouang Province, Lao PDR and 
some notes on ecology of grazing lands in the 
province. Genetic Resources Communication. 
89 pp.

Lienhard, P., Dangé, G., Talon, M.P. 
Syphanravong, S. & Sosomphou T. 2006. 
Impact of Urban Development and Market 
Access on Farming Systems Evolution in 
Xieng Khouang Province, Lao PDR in 
“proceedings” (CD-Rom) of the international 
symposium “Towards sustainable livelihoods 
and ecosystems in mountainous regions”, 
Chang Mai, Thailand, March 7-9, 2006.

Onekeo. 2005. FSLP, NAFRI-CIAT.

Syphanravong, S., Tivet, F., Lienhard, P. 
& Sosomphou, T. 2006. Analyse des filières 
de production animale, province de Xieng 
Khouang, RDP Lao. Document PRONAE, 
NAFRI-CIRA


