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ບດົຄດັຫຍ້ໍ

	 ເຂ້ົາໄກນ່ອ້ຍ ທ່ີນຳມາສກຶສານີ ້ມ ີ3 ກຸມ່ໃຫຍທ່ີ່ແຕກຕາ່ງກນັ ຄ:ື ໄກນ່ອ້ຍແດງ, ໄກນ່ອ້ຍ 
ລາຍ ແລະ ໄກນ່ອ້ຍເຫືຼອງ. ວທີິການສກຶສາ ແມນ່ໄດÅ້áÛ×ÈãÛŠÃÀáâÌêÈ, ÑïÓÅèÌÊàÌ ແລະ ເÀèÍ 
Éí×ÔŠàÃãÌ×ÑèÌ ãÖß ດນິÌà, ËíÈÅÜÍÂîÌ–ÖèÀÅßÌß–ËàÃ–È‹àÌ–ÝïÍ–ÝŠàÃ–ÑàÇ–ÌÜÀ, È‹àÌÀàÌÅê, 
Â×àÓ–ÍçÖé–ÅîÈ, ÂîÌÌßÑàÍÀàÌÀêÌ, Â×àÓØÜÓ ແລະ ×éæÄÜíÃÎßÀÜÍËàÃÈ‹àÌâÂÓê ÁÜÃ Éí× 
ÔŠàÃÈéÌÌàË¯ÎïÀâÁ¿àæÀŠÌ‹ÜÇ. ຮບູຮາ່ງຂອງເມດັ ເປັນເຂ້ົາເມດັປ້ອມເໝືອນກນັ ທງັສາມກຸມ່ແນວພນັ 
ໄດລ້ກັສະນະຂອງ Tropical Japonica ຈະແຕກຕາ່ງພຽງແຕສ່ຂີອງເປືອກ ແລະ ສກີ ົນ້ ຂອງເມດັ 
ຈາກແຊກແດງເຂັມ້ໆ ຫາ ມວ້ງແກ່ໆ  ແລະ ນ ໍາ້ຕານດຳໆ ຕາມລຳດບັ. ຄນຸນະພາບດາ້ນການສ ີ
ເຫັນວາ່ ເປີເຊັນການສສີງູກວາ່ເຂ້ົາທຳມະດາໜອ້ຍນຶ່ ງ ແຕເ່ຫັນວາ່ ມເີມດັຫກັໜອ້ຍກວາ່ ເຂ້ົາແນວ 
ພນັທ ົ່ວໆໄປ.

	 ຄນຸນະພາບດາ້ນການກນີ ແລະ ຄວາມຫອມສມົທຽບລະຫວາ່ງສາມກຸມ່ເຫັນວາ່ ເຂ້ົາໄກນ່ອ້ຍ 
ລາຍ ຈະອອ່ນ, ນຸມ້, ແຊບ ແລະ ຫອມກວາ່ໄກນ່ອ້ຍແດງ ແລະ ເຫືຼອງແຕມ່ຫຼີາຍແນວພນັເວລາເຂ້ົາ 
ທ່ີໜ້ືງໃໝ່ໆ  ຈະອອ່ນນຸມ້, ຂາວດ,ີ ແຊບດ ີແລະ ຫອມໜ້ອ້ຍນຶ່ ງ ຖາ້ທຽບໃສແ່ນວພນັທ່ີໃຊເ້ປັນຕວົຢືນ 
ເຂ້ົາທ່ີກນີແຊບອອ່ນນຸມ້ ແລະ ຫອມ ຄ ືກຂ 6, ຫອມນາງນວນ ແມນ່ເທ່ົາໆກນັ ແຕເ່ວລາເຂ້ົາໜ້ືງ 
ເຢັນແລວ້ ເຂ້ົາໄກນ່ອ້ຍດ ັງ່ກາ່ວ ຈະເສຍຄວາມຫອມ ແຕຍ່ງັອອ່ນຢູ ່ ເຊ່ັນດຽວກບັເຂ້ົາ ກຂ6 ແລະ 
ເຂ້ົາຫອມນາງນວນກໍ່ ບ່ໍຫອມ.

	 ແຕຖ່າ້ທຽບໃສເ່ຂ້ົາໄກນ່ອ້ຍເຫືຼອງ LG3762 ທ່ີປກູຢູສ່ນູຄ ົນ້ຄວາ້ເຂ້ົາ ແລະ ພຶດເສດຖະກດິ 
ໃນລະດຝູນົ ປີ 2007 ເຂ້ົາໄກນ່ອ້ຍ ຈາກ ແຂວງຊຽງຂວາງ ແລະ ຫວົພນັ ຈະແຊບ ແລະ ຫອມ 
ກວາ່ ໂດຍສະເພາະ ເຂ້ົາໄກນ່ອ້ຍລາຍ ຈາກແຂວງຊຽງຂວາງ, ຄນຸນະພາບຂອງເມດັເຂ້ົາສານ ເຂ້ົາ 
ໄກນ່ອ້ຍ LG3762 ແມນ່ເປັນເມດັທ່ີບ່ໍເຕັມດປີານໃດ ແລະ ມຈີດຸດຳໆ, ສວ່ນວາ່ ເມດັເຂ້ົາໄກນ່ອ້ຍ 
ຈາກ ແຂວງຫວົພນັ ແລະ ຊຽງຂວາງ ຈະເປັນເມດັຕື່ ງເຕັມດກີວາ່. ຂໍສ້ງັເກດໂດຍລວມ ເຂ້ົາທ່ີປກູ 
ຢູເ່ຂດຊຽງຂວາງ ແລະ ຫວົພນັ ຄນຸນະພາບດກີວາ່ ອາດຍອ້ນສະພາບທ່ີຕ ັງ້, ລະດບັຄວາມສງູຈາກ 
ໜາ້ນ ໍາ້ທະເລ ແລະ ດນິຟ້າອາກາດທ່ີເໝາະສມົ. ປດັໄຈຕາ່ງໆເຫ່ົຼານ ັນ້ ກະທບົເຖງີຄວາມຫອມ ແລະ 
ລກັສະນະອື່ ນໆ ຂອງເມດັພນັ. ເພ່ືອໃຫຢ້ ັງ້ຢືນຊດັເຈນຕື່ ມ ຄວນເກບັຕວົຢາ່ງທ່ີເກບັກູໃ້ໝ່ໆ  ແລະ ວ ິ
ໄຈເລິກ ເຖງີ ດາ້ນສລີິລະສາດ ແລະ ດາ້ນເຄມ ີຕື່ ມອກີ.
	
ÂçàÅçàÂèÌ: 	 âÁíòàæÀñÌòÜÇ, Â×àÓØÜÓ, ÂîÌÌßÑàÍÀàÌÀêÌ

1ÅïÌ–Â¿ÌÂ×‹à–âÁ¿à –ãÖß ÑëÈ–âÅÈÊßÀéÈ–, ÅßÊàÍèÌ ÂíòÌÂ×òà ÀßÅéÀçà ãÖß ÎñàæÓò ãØñÃÆàÈ.
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Khao Kay Noi (“Small Chicken Rice”) is high grain quality 
confined to higher altitude

Dr. Chay BOUNPHANOUSAY1, Viengphone BOUNPHANOUSAY1 Kongpanh 
KANYAVONG1 and Phoumy INTHAPANYA1

Abstract

	 There are three groups of Khao Kai Noi differentiated by their glume colour: kai 
noi deng, kai noi lai and kai noi lueang. Seed samples of these groupings were collected 
in two north-eastern provinces of Lao PDR (Huaphan and Xieng Khouang); soil samples 
taken at each site and grain quality analyzed. The soils were analyzed for pH, salinity and 
macronutrient status. Khao Kai Noi is a tropical japonica, or javanica type of rice; farmers 
believe it possesses high milling quality.  

	 This study compared the eating quality of the three types of Khao Kai Noi, finding 
that kai noi lai was softer, more aromatic and tastier than the other types. Immediately after 
cooking, the three types are very similar in quality, but kai noi lai better retained eating 
quality upon cooling. All three types, similar the chosen standard varieties (RD6, Hom Nang 
Nuang and LG3762), were both soft and aromatic immediately after cooking; all three types 
and both standards lost all aroma but retained softness. 
  
	 The growing environment affected aroma especially. An accession of kai noi luang 
(LG3762) grown at lower altitude near Vientiane in 2007 had much less aroma and inferior 
taste than the same accession from higher altitude. Grain filled less in the lowland environment. 
The combination of higher altitude and cooler climate for growth and maturation likely 
produced the superior quality. These conclusions need to be verified by comparing fresh rice 
samples of the same varieties from high and low altitudes..  

Key words: 	 Khao Kainoi, aromatic, eating Quality.
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I. ÍíÈÌçà

ເຂ້ົາເປັນພຶດຊະນດິນຶ່ ງ ທ່ີຂຶນ້ກບັສະກນຸ 
Oryza ໃນວງົຍາດ ຂອງຫຍາ້ (Gramineae). 
ຊຶ່ ງມທີງັໝດົ 20 ກວາ່ຊະນດິ ໃນສະກນຸນີ.້ ໃນ 
ນ ັນ້ມ ີ2 ຊະນດິ ເປັນເຂ້ົາປກູ ເຊ່ັນ: O. sativa  
ຊຶ່ ງປກູໃນອາຊໃີຕ ້ຈນົໄປເຖງີ ຕາເວັນອອກແຖວ 
ເຂດຮອ້ນຊຸມ່ ແລະ O. glaberrima ປກູໃນ 
ເຂດອາ່ງ Niger ທະວບີ Africa. ໃນຈາໍນວນ 
ເຂ້ົາປ່າ 20 ຊະນດິ ດ ັງ່ກາ່ວມານີ ້ ພບົເຫັນຢູ ່
ສປປ ລາວ 5 ຊະນດິ (Kuroda et al., 2006). 

ໃນຊວ້ງປີ 1995-2003 ນີ ້ໂດຍການຮວ່ມ 
ມ ື ລະຫວາ່ງ ກະຊວງ ກະສກິຳ ແລະ ປ່າໄມ ້
ຂອງ ສປປ ລາວ ແລະ ສະຖາບນັ ຄ ົນ້ຄວາ້ເຂ້ົາ 
ນາໆຊາດ (IRRI) ເຕ້ົາໂຮມເຊືອ້ພນັເຂ້ົາໄດທ້ງັ 
ໝດົ 13,993 ຕວົຢາ່ງ ໃນນ ັນ້ ເປັນເຂ້ົາໜຽວ 
85.50% (Schiller et al., 2006), ເຂ້ົາກ ໍາ່ 
431 ຕວົຢາ່ງ ແລະ 477 ຕວົຢາ່ງ ເປັນເຂ້ົາ 
ຫອມ ກວມເອົາທງັເຂ້ົາກ ໍາ່ ແລະ ເຂ້ົາໄກນ່ອ້ຍ 
(Appa Rao et al., 2002a, 2002b; 2006) 
ແນວພນັເຂ້ົາຫອມຕາ່ງໆ ຈະມລີະດບັຄວາມ ຫອມ 
ທ່ີແຕກຕາ່ງກນັ ແລະ ສາມາດແຍກອອກເປັນ 3 
ຊະນດິ ເຊ່ັນ: ຫອມຫຼາຍ, ຫອມປານກາງ ແລະ 
ຫອມໜອ້ຍ (Singh et al., 2003). ແນວພນັເຂ້ົາ 
ຫອມ ບ່ໍພຽງແຕຈ່ະສ ົ່ງກີ່ນຫອມ ໃນຕອນໜ້ືງ 
ຫືຼ ຕ ົມ້ເຂ້ົາສກຸໃໝ່ໆ ເທ່ົານ ັນ້ ແຕຍ່ງັສ ົ່ງກີ່ນຫອມ 
ອອກມາໃນທົ່ງນາ ຊວ້ງເປັນກາ້ ແລະ ຊວ້ງເຂ້ົາ 
ອອກດອກອກີດວ້ຍ (Weber et al., 2000; 
Widjaja et al., 1996). 

ຄວາມຫອມ ແມນ່ເກດີຂຶນ້ ຈາກອງົປະ 
ກອບສວ່ນນອ້ຍໆ ຂອງ ສານປະສມົລະເຫີຍ, 

ຊຶ່ ງບນັຈສຸວ່ນປະກອບທ່ີສບັສນົ, ຜາ່ນມາ ນກັ 
ຄ ົນ້ຄວາ້ ສາມາດຈາໍແນກ ແລະ ກາໍນດົສານປະ
ສມົລະເຫີຍທ່ີກຽ່ວພນັກບັກິ່ນຫອມ ຂອງເຂ້ົາໄດ ້
100 ກວາ່ຊະນດິ (Tsugita, 1986; Widjaja et al., 
1996). ມກີິ່ນຂອງສານປະສມົລະເຫີຍຈຳນວນ 
ນຶ່ ງເທ່ົານ ັນ້ທ່ີຜູບໍ້ລິໂພກຍອມຮບັ ແລະ ມກັ, ຊຶ່ ງ 
ມນັບນັຈໃຸນແນວພນັເຂ້ົາຊະນດິນ ັນ້ໆ, ແຕກ່ິ່ນ 
ສານລະເຫີຍຕວົອື່ ນໆ ຜູບໍ້ລິໂພກບ່ໍມກັ. ສານປະ 
ສມົລະເຫີຍຄວາມຫອມ 2-acetyl-1-pyrroline 
(2-AP) ແມນ່ສານຄວາມຫອມ ທ່ີຈດັໃນອນັດບັທີ 
1 (Buttery et al., 1983; Buttery et al., 1988; 
Weber et al., 2000).  

ຄວາມຫອມ ແມນ່ລກັສະນະນຶ່ ງທ່ີສບັສນົທ່ີ 
ສດຸ ຊຶ່ ງລກັສະນະທາງດາ້ນພນັທກຸ çາຂອງມນັ ຈະ 
ກຳນດົລກັສະນະ ດ ັງ່ກາ່ວນ ັນ້ໄດ.້ ແຕປ່ດັໄຈຂອງ 
ສະພາບແວດລອ້ມ ກໍ່ມອີດິທິພນົສງູ ຕ່ໍການສະ 
ແດງອອກ ຂອງຄວາມຫອມ. ຜນົຂອງການຄ ົນ້ 
ຄວາ້ ຂອງນກັຄ ົນ້ຄວາ້ ຫຼາຍທາ່ນ ລາຍງານວາ່ 
ຈຳນວນຄູ ່ ຂອງຢີນທ່ີຄວບຄມຸ ການຖາ່ຍທອດ 
ຄວາມຫອມຂອງເຂ້ົາ ຊຶ່ ງປະກອບຈາກ 1 ຫາ 4 
ຄູ.່ (Dhulappanavar, 1976; Tripathi and Rao, 
1979; Berner and Hoff, 1986; Lin, 1991; 
Pinson, 1994; Brijal and Gupta, 1998). Khush 
and De La Cruz (1998) ເຊື່ ອວາ່ ຄວາມຫອມ 
ແມນ່ລກັສະນະທ່ີສະແດງອອກ ທາງດາ້ນຄນຸະ 
ພາບ ເຊ່ັນວາ່ ຈາກຄູປ່ະສມົພນັ ລະຫວາ່ງ ພນັ 
ເຂ້ົາຫອມ ແລະ ພນັເຂ້ົາທ່ີບ່ໍຫອມ ຈະພບົເຫັນ 
ການແຍກຕວົ ຂອງແຕລ່ະສາຍພນັ ທ່ີມລີະດບັ 
ຄວາມຫອມ ແຕກຕາ່ງກນັ. ຈາກຜນົຂອງການສກຶ 
ສາຄ ົນ້ຄວາ້ໃນປະຈບຸນັ ພບົວາ່ ມຢີີນທ່ີສຳຄນັພຽງ 
ຢີນດຽວທ່ີຮບັຜິດຊອບຄວາມຫອມ ແຕວ່າ່ ອາດມ ີ
ຫຼາຍຕາໍແໜງ່ຂອງຢີນ ທ່ີຖກືດດັແປງ ຫືຼ ລກັສະ 
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ນະ ທາງດາ້ນຄນຸນະພາບ ທ່ີກຽ່ວພນັກບັລກັສະນະ 
ທ່ີສາໍຄນັ ທາງດາ້ນການຄາ້. ທາ່ນ ບຣາບຣູ ີແລະ 
ຄະນະ Bradbury et al., (2005a) ລາຍງານວາ່: 
ຄວາມຫອມຂອງເຂ້ົາ ແມນ່ເປັນລກັສະນະດອ້ຍ 
(ລກັສະນະລບັ). ເຖງີແມນ່ວາ່ ຖານພນັທກຸçາ 
ຂອງເຂ້ົາ ມຄີວາມສຳຄນັຫຼາຍ ທ່ີກຳນດົຄວາມ 
ຫອມຂອງເຂ້ົາ ແຕເ່ຮົາຮູດ້ວີາ່ ປດັໄຈດາ້ນສະ 
ພາບແວດລອ້ມຫຼາຍຢາ່ງ ແມນ່ມກີານກະທບົຕ່ໍ 
ການສະແດງອອກຂອງຄວາມຫອມ ເຊ່ັນວາ່ ອນຸ 
ຫະພມູຊວ້ງເຂ້ົາໃກຈ້ະແກສ່ກຸ, ຊະນດິຂອງດນິ 
ແລະ ທາດອາຫານຂອງພືດ, ປດັໄຈທາງດາ້ນ 
ການກະເສດ, ການປງຸແຕງ່ ແລະ ການເກບັຮກັ 
ສາແກນ່. ນກັຄ ົນ້ຄວາ້ຫຼາຍທາ່ນ ໄດສ້ກຶສາຄນື 
ກຽ່ວກບັປດັໄຈຕາ່ງໆຂາ້ງເທີງນ ັນ້ ທ່ີກະທບົເຖງີ 
ການສະແດງທາງຄວາມຫອມ ແລະ ລກັສະນະ 
ອື່ ນໆ ຂອງເມດັພນັ  (Goodwin et al., 1994a; 
Khush and De la Cruz, 1998; Singh et al., 
2003). 

ຈດຸປະສງົຕ ົນ້ຕໍ ຂອງ ການສກຶສາຄ ັງ້ນີ ້
ແມນ່ເພ່ືອສກຶສາຄວາມຫອມ ຂອງເຂ້ົາໄກນ່ອ້ຍ 
ແລະ ປດັໄຈຕາ່ງໆ ທາງດາ້ນສະພາບແວດລອ້ມ 
ທ່ີກະທບົເຖງີ ຄວາມຫອມຂອງເຂ້ົາໄກນ່ອ້ຍຈາກ 
2 ແຂວງ ພາກເໜືອ ຂອງ ສປປ ລາວ (ຫວົພນັ 
ແລະ ຊຽງຂວາງ).

II. ÜîÍÎßÀÜÌ ãÖß ×éËêÀàÌ

ÀéÈÄßÀçà: ÅáÛ×ÈãÛŠÃÀáâÌêÈ, ÑïÓ 
ÅèÌÊàÌ ÁÜÃâÁ¿àæÀŠÌ‹ÜÇ ÀèÍÉí×ÔŠàÃ ãÌ×ÑèÌ 
ãÖß ÈéÌÌà Ë¯ÎïÀâÁ¿àæÀŠÌ‹ÜÇ, ËíÈÅÜÍÂîÌ–
ÖèÀÅßÌß– ËàÃ–È‹àÌÝïÍ–ÝŠàÃ–ÑàÇÌÜÀ, È‹àÌÀàÌ 
–Åê, Â×àÓ–ÍçÖé–ÅîÈ, ÂîÌÌßÑàÍÀàÌÀéÌ, Â×àÓ 
ØÜÓÁÜÃâÁ¿àæÀŠÌ‹ÜÇ ãÖß ×éåÄÜíÃÎßÀÜÍ 

ËàÃÈ‹àÌâÂÓê ÁÜÃÉí×ÔŠàÃÈéÌÌà Ë¯ÎïÀâÁ¿àæÀŠ 
Ì‹ÜÇ.

2.1.  ÀàÌÅáÛ×È  ãÖß  âÀèÍÉí×ÔŠàÃ ãÌ× 
ÑèÌ ãÖß ÈéÌÌà Ë¯ÎïÀâÁ¿àæÀŠÌ‹ÜÇ
 

åÌÀàÌÖíÃÅáÛ×ÈÂ´ÃÌ¸, ËêÓÃàÌ æÈ‹ 
âÖìÜÀâÜíà 6 Éí×âÓìÜÃ ãÖß 20 ÚïŠÍ‹àÌ Ë¯ÎïÀ 
âÁ¿àæÀŠÌ‹ÜÇ âÎèÌÅŠ×ÌåØÇŠ åÌÅÜÃãÁ×Ã Âì: 
Øí×ÑèÌ ãÖß ÆÞÃÁ×àÃ âÎèÌÅßÊàÌË¯ÅáÛ×È. 
åÌÀàÌÅáÛ×È æÈ‹ÌáåÆ‹ãÍÍÒÜÓÅáÑàÈ, 
ÜîÍÎßÀÜÌ×èÈãËÀ GPS, ÊíÃâÄ‹ÇÍèÌÄîÉí×ÔŠàÃ 
ãÌ×ÑèÌâÁ¿à ãÖß ÊíÃÔàÃÍèÌÄîÉí×ÔŠàÃÈéÌÌà 
âÑ²ÜÓà×åÄ.  ËêÓÃàÌ æÈ‹ÖíÃÅíÓËíÍÀèÍÏï‹Îß 
ÅàÌ ÃàÌ  äÂÃÀàÌãÛŠÃÉ¿ÌÀáâÌêÈÏßÖéÈÉßÑèÌ 
ÎßÄá ãÁ×ÃÆÞÃÁ×àÃ,  Ñí×ÑèÌ, ÑíÍÎßËŠàÌ 
ÂßÌßÑßãÌÀ ÀßÅéÀá-ÎŠàæÓ‹ãÁ×Ã âÑ²Ü 
ãÄ‹ÃÄîÈÎßÅíÃ, ÁçÜßÌîÇàÈÖíÃâÀèÍÁ§ÓïÌ ãÖß 
ÅßâÙêåØ‹ËàÃÑßãÌÀ ãÉŠÃÉ´Ã×éÆàÀàÌ ÉéÈ 
ÉàÓæÎÌáËêÓÃàÌ ãÖß ÖíÃÅíÓËíÍÀèÍ Ñß 
ÌèÀÃàÌ ÁÜÃ Ø‹ÜÃÀàÌÀßÅéÀáâÓìÜÃ âÑ²ÜÌá 
ËêÓÃàÌ ÖíÃæÎØàÍ‹àÌâÎ¿àÚàÇ ÔŠàÃÅßÈ×À 
ãÖß ÎÜÈæÑ.

ÀàÌÅáÛ×È æÈ‹åÆ‹â×ÖàËèÃÚíÈ 8 Óìò 
ãÉŠ ×èÌËê 6 âÊéÃ– 13/04/2008 ÔïŠåÌ 20 ÚïŠ 
Í‹àÌ, 6 Éí×âÓìÜÃ åÌÅÜÃãÁ×Ã Âì: Øí×ÑèÌ 
ãÖß ÆÞÃÁ×àÃ. ÀàÌÅáÑàÈâÜíàÁ§ÓïÌ åÌãÉŠ 
ÖßÚïŠÍ‹àÌ ËêÓÃàÌæÈ‹ÖíÃæÎØàÂÜÍÂí× åÈÌëñëÃ 
Ë¯ÎïÀâÁ¿àæÀŠÌ‹ÜÇ Ì±ÃåÌÅàÓãÌ×ÑèÌÉ¿ÌÉçË¯ 
ÀŠà×ÓàÁ‹àÃâËéÃ  äÈÇÌá åÆ‹ãÍÍÒÜÓâÀèÍãÌ× 
ÑèÌâÁ¿à ãÖß ãÍÍÒÜÓ âÀèÍÉí×ÔŠàÃÈéÌ âÑ²Ü 
ÈáâÌêÌÀàÌÅáÑàÈ, ÛèÃÄàÀÌ´Ì Ä±ÃâÀèÍãÌ× 
ÑèÌâÁ¿à Éí×ÔŠàÃÖß 2 ÀéäÖ äÈÇÎßÓàÌ. ËèÈÓà 
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À¡ÖíÃâÀèÍÁ§ÓïÌÈ‹àÌ GPS ãÖß Éí×ÔŠàÃÈéÌ ÔïŠ 
ËñíÃÌà Ë¯ÎïÀãÌ×ÑèÌÌ´Ìƒ.

2.2. ÖèÀÅßÌß–ËàÃ–È‹àÌ–ÝïÍ–ÝŠàÃ–ÑàÇÌÜÀ 
ãÖß ÂîÌÌßÑàÍâÓèÈ

ãÌ×ÑèÌâÁ¿àæÀŠÌ‹ÜÇ Ë¯ÌáÓàËíÈÅÜÍ 
ËèÃÚíÈ 33 ãÌ×ÑèÌ åÌÌ´Ì ÓêâÁ¿àæÀŠÌ‹ÜÇâÛìÜÃ 
20, âÁ¿àæÀŠÌ‹ÜÇÖàÇ 8 ãÖß âÁ¿àæÀŠÌ‹ÜÇãÈÃ 
5 ãÌ×ÑèÌ Éí×–ÔìÌ 4 –ãÌ×–ÑèÌ (ຫອມນາງນວນ, 
LG6732 ໄກນ່ອ້ຍເຫືຼອງ, ກຂ 6 –ãÖß  ທາ່ດອກຄຳ 
1).

 
ÀàÌ×éåÄÖèÀËàÃ–È‹àÌ–ÝïÍ–ÝŠàÃ ÁÜÃâÓèÈ: Áß 
ÙàÈ Éí×ÔŠàÃ 20-100 âÓèÈ/Éí×ÔŠàÃ.
 
È‹àÌÀàÌ–Åê: ÁßÙàÈÉí×ÔŠàÃ 125 ÀðàÓ/Éí× 
ÔŠàÃ.

Â×àÓ–ÍçÖé–ÅîÈ: ÁßÙàÈÉí×ÔŠàÃ 100 âÓèÈ/Éí× 
ÔŠàÃ.

ÀàÌ×éåÄ–ÂîÌßÑàÍ–ÀàÌÀêÌ: 

1. 	 ËíÈ–ÅÜÍÀàÌ–Àê–Ì –ãÖß Â×àÓ–ØÜÓ–	
	 Öß–Ø×ŠàÃ –âÁ¿à–æÀŠ–Ì‹ÜÇ–âÛìÜÃ ÀèÍÉí×–	
	 ÔìÌ ຫອມນາງນວນ, LG6732 ໄກ	່	
	 ນອ້ຍເຫືຼອງ, ກຂ6 –ãÖß –ທາ່ດອກຄຳ 1 	
	 (TDK1) (20+4 = 24 Éí×–ÔŠàÃ).

2. 	 ËíÈ–ÅÜÍÀàÌ–Àê–Ì ––ãÖß Â×àÓ–ØÜÓ 	
	 Öß–Ø×ŠàÃ –âÁ¿à–æÀŠ–Ì‹ÜÇ–ÖàÇ ãÖß Éí×–	
	 ÔìÌ (8+4 =12 Éí×–ÔŠàÃ).

3.	 ËíÈ–ÅÜÍÀàÌ–Àê–Ì ––ãÖß Â×àÓ–ØÜÓ 	
	 Öß–Ø×ŠàÃ– âÁ¿à–æÀŠ–Ì‹ÜÇ––ãÈÃ ãÖß Éí×–	
	 ÔìÌ (5+4 = 9 Éí×–ÔŠàÃ).

III. ÏíÌæÈòÝèÍ

3.1 ÏíÌÀàÌÅáÛ×ÈÁ§ÓïÌ–ãÛŠÃÀáâÌêÈ, 
ÑïÓÅèÌÊàÌ ãÖß ÀàÌâÉ¿àäÝÓãÌ×ÑèÌ 
âÁ¿àæÀŠÌ‹ÜÇ

	 ÏŠàÌÀàÌÖíÃÅáÛ×È, âÀèÍÀáÁ§ÓïÌ 
È‹àÌãÛŠÃÀáâÌêÈ ÁÜÃâÁ¿àæÀŠÌ‹ÜÇ, ÑïÓÅèÌ 
ÊàÌ,  Ìéâ×È ãÖß ÅßÑàÍâÌºÜÈéÌÌà Ë¯ÎïÀâÁ¿à 
æÀŠÌ‹ÜÇ åÌ 20 ÚïŠÍ‹àÌ, 6 Éí×âÓìÜÃ ÁÜÃÅÜÃ 
ãÁ×ÃÑàÀâÙìÜ ãÁ×ÃØí×ÑèÌ ãÖß ÆÞÃÁ×àÃ  
Æ±ÃåÌâÁÈÌòê  ÎßÀÜÍÓê ÆíÌâÏíñàæÉãÈÃ, æÉÑ×Ì, 
Öà×ÑîÈ ÜàæÅÔïñâÎèÌÅŠ×ÌåØÇŠ. ÅßÌ´Ì, ËàÃ 
ËêÓÃàÌÅàÓàÈÅßÛ‡îÍÅèÃÖ×ÓÁ§ÓïÌ åÌãÉŠÖß 
È‹àÌ æÈ‹È¨ÃÌ¸:

3.1.1. ãÛŠÃËêñÓàÁÜÃâÁ¿àæÀŠÌ‹ÜÇ

	 ÜêÃåÅŠÁ §Ó ïÌË¯æÈ‹ÄàÀÀàÌÅáÑàÈ 
ÏŠàÌÓà åÌÛàÇâÁÈãÁ×Ã, Á§ÓïÌË¯æÈ‹ÓàÅŠ×Ì 
åØÇŠ âÎèÌÁ§ÓïÌãÍÍÍ¡ÓêÛèÀÊàÌÖßÜÞÈ, Óê 
ÖèÀÅßÌßâ×¿àÅìÍÉ¡ÀèÌÓàÆ²ƒ. ãÉŠÀçÌèÍ×Šà äÆÀ 
ÈêÅáÖèÍÀàÌÖíÃÅáÛ×ÈÂ´ÃÌ¸, Æ±ÃËàÃËêÓÃàÌ 
ÅàÓàÈËà×ØàãØðŠÃË¯Óà ÁÜÃ âÁ¿àæÀŠÌ‹ÜÇ. 
ÉàÓÀàÌÍÜÀâÖ³àâØèÌ×Šà âÎèÌÁ§ÓïÌË¯Ù‹àâÆ²Ü 
ÊìæÈ‹ ÑçÅíÓÂ×Ì.

	 ÉàÓÀàÌåØ‹ÅáÑàÈ ÁÜÃ Æà×Ìà  
ÂíÌÌëñÃ Æ² ÌàÃ æÓÇÜÓ ÜéÌËß×êæÆ ÜàÇî 73 
Îê, Öà×æÈ‹âÉêÍåØÇŠ ãÖß ÜàæÅÔïŠåÌÍ‹àÌ 
ÆáâÙìÜ, âÓìÜÃÆáâÙìÜ, ãÁ×ÃØí×ÑèÌ ÓàÄíÌ 
âÊéÃÎßÄîÍèÌÌ¸. Öà×æÈ‹âÖ³àåØ‹ËêÓÃàÌ ÒèÃ×Šà: 
åÌâÓ²ÜÀŠÜÌ ÉÜÌË¯Öà×ÇèÃâÎèÌâÈèÀ ÜàÇî 
ÎßÓàÌ 11 Øà 12 Îê Ì´Ì, ÖßÍÜÍÀàÌ 
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ÎíÀÂÜÃåÌâÁÈÌ¸ ÇèÃãÓŠÌãÍÍÅèÀÈéÌà. Æò×Ã 
Ì´Ì åÌâÁÈ Í‹àÌÆáâÙìÜ ÇèÃÔïŠæÉòÀàÌÎíÀÂÜÃ 
ÁÜÃ Ë‹à× ÑßÇà Åî×èÌ ÆëñÃÓêÑèÌÖßÇàâÎèÌ 
ÂíÌÑàÀâÙìÜ ÁÜÃ ×ÞÈÌàÓ. åÌÎê 1947 
ÑèÌÖßÇà ãÖß ãÓŠâÊ¿à ÁÜÃ ÑßÇà Åî×èÌ 
æÈ‹æÎÔàÓÍ‹àÌ ËêñÍ‹àÌâÓìÜÃÖ‹àÌ, ãÁ×ÃâÆéÌ 
Öà, ÎßâËÈ ×ÞÈÌàÓ ãÖß æÈ‹ÌáâÜíàãÌ× 
ÑèÌâÁ¿àÆßÌéÈÌëñÃ ÓàÄàÀÍ‹àÌ âÓìÜÃÖ‹àÌ ãÖß 
âÖêòÓÎïÀ ÔïŠ Í‹àÌÆáâÙìÜ äÈÇâÜ¸ÌãÌ×ÑèÌÌ¸ 
×Šà: âÁ¿àâÓìÜÃÖ‹àÌ. 

ãÉŠÌ´ÌÓà, ÝÜÈÎê 1951 ÓêÆà×ÌàÜêÀ 
Ïï‹Ì±Ã Æ² Ë‹à× ãÑÃ ÔïŠ Í‹àÌÆáâÙìÜ, âÓìÜÃÆá 
âÙìÜ, ãÁ×ÃØí×ÑèÌ æÈ‹ÅèÃâÀÈâØèÌ×Šà ãÌ×ÑèÌ 
âÁ¿àÈ¨ÃÀŠà× ÓêÖèÀÅßÌßÈêâÈ¨ÌÛàÇÔŠàÃ âÆ¨Ì:  
ÏíÌÏßÖéÈÅïÃ, ÅêæÈ‹âÁ¿àÅàÌÛàÇ, ÀéÌãÆÍ, 
ÜŠÜÌ ãÖß ØÜÓ. ãÉŠÖà×ÅèÃâÀÈâØèÌ×Šà ãÌ× 
ÑèÌÌ¸ ÓêÂ×àÓÖàÀÛàÇ ËàÃÈ‹àÌÁßÙàÈ, 
ÝïÍÝŠàÃ ãÖß ÅêÁÜÃâÓèÈãÉÀÉŠàÃÀèÌ. ÅßÌ´Ì 
Ë‹à× ãÑÃ Ä±ÃæÈ‹ÂèÈâÖìÜÀãÇÀãÉŠÖßÆßÌéÈ 
ÜÜÀÓàÎïÀÉŠàÃØàÀ. Æ±ÃãÉŠÖßÆßÌéÈ À¡ÓêÖèÀ 
ÅßÌßÈêÅßâÑàßÁÜÃÓèÌ. ÅßÌ́Ì Æà×ÌàâÁÈ 
Ì¸ Ä±ÃâÖêòÓÌéÇíÓÀèÌÎïÀÉ¡ƒÀèÌÓà. âÌ²ÜÃÄàÀ 
×Šà ãÌ×ÑèÌÌ¸ âÎèÌâÁ¿àâÓèÈÌ‹ÜÇÓíÌ, â×Öà 
âÜíàæÎÉá Ûìì Åê âÓèÈâÁ¿àÍ¡ØèÀ, Í¡ÓêâÁ¿àÎàÇ 
æÈ‹âÁ¿àÅàÌÛàÇ. Ê‹àÏï‹åÈØàÀÎïÀãÉŠãÌ×ÑèÌ 
Ì¸ ÔŠàÃÈÞ×, Ïï‹Ì´Ì ÄßÍ¡ÓêâÁ¿àÎàÇåØ‹æÀŠÌ‹ÜÇ 
ÀêÌ, æÀŠÌ‹ÜÇÀçÄßÉàÇÚíÈ. Èò×ÇâØÈÌèòÌ, 
Æà×ÌàÄëñÃÑàÀèÌÝòÜÃãÌ×ÑèÌâÁ¿à Ì¸×Šà: âÁ¿à 
æÀŠÌ‹ÜÇ É¡ƒÀèÌÓàÄíÌâÊéÃÎßÄîÍèÌÌ¸ ãÖß ÄàÀ 
Ì´Ì Æà×Ìà ÀçæÈ‹âÖêòÓÌéÇíÓÀèÌ ÎïÀâÁ¿àæÀŠÌ‹ÜÇ 
ãÖß ãÏŠÁßØÇàÇ ÄàÀÍ‹àÌÌ±Ã æÎØàÍ‹àÌ 
Ì±Ã, ÄàÀâÓìÜÃ ãÖß ãÁ×ÃÌ±Ã æÎØàÜêÀâÓìÜÃ 

ãÖß ãÁ×ÃÜ²ÌÉ¡ƒÀèÌæÎ äÈÇÀàÌåØ‹ÀèÌÖòà, 
ãÖÀÎŠÞÌ, ÆºÁàÇ Ûì â×ÖàÇíÀÇ‹àÇÊªÌÊàÌ 
æÎÍŠÜÌÜ²Ì ÀçÌáâÜíàãÌ×ÑèÌ Ë¯ÓêÖèÀÅßÌß 
âÈ¨ÌÈ¨ÃÀŠà×æÎÌá ÄíÌãÏŠÁßØÇàÇ æÎÝÜÈ 
ÆÞÃÁ×àÃ, ÜîÈíÓæÆ ãÖß Û×ÃÌŸËà.

3.1.2.	 ÏíÌÁÜÃÀàÌâÀèÍÉí×ÔñàÃâÁíòàãÖß ÈéÌ
	 ÎßÄîÍèÌ Â×àÓÌéÇíÓåÌÀàÌÎïÀâÁ¿à 
æÀŠÌ‹ÜÇ ãÉŠÖßãÌ×ÑèÌ ÛàÇ Ûì Ù‹ÜÇÌ´Ì Àç 
ÓêÂ×àÓãÉÀÉŠàÃÀèÌ Æ±ÃÁ¹ÌÀèÍÂîÌÖèÀÅßÌß 
ÅßâÑàß ãÖß ÄîÈÈê ÄîÜŠÜÌ ÁÜÃãÌ×ÑèÌ 
Éí×ÔŠàÃ: âÁ¿àæÀŠÌ‹ÜÇÖàÇ ÓêÀéñÌØÜÓÈê, ÜŠÜÌ 
ãÉŠÏíÌÏßÖéÈÉœ, ÂàÇ ãÖß ØÇàÍ. âÁ¿àæÀŠ 
Ì‹ÜÇâÛìÜÃ (Ûì æÀŠÌòÜÇÁà×) ÀêÌãÆÍ, ÜŠÜÌ, 
ØÜÓ, ÏíÌÏßÖéÈÅïÃ. ÅáÖèÍâÁ¿àæÀŠÌ‹ÜÇãÈÃ 
ÏíÌÏßÖéÈÅïÃ ãÉŠÂîÌÌßÑàÍÀàÌÀéÌ ÆŸÑèÈÍ¡ 
ÈêÎàÌåÈ. ËèÃÅàÓãÌ×ÑèÌ âÎèÌãÌ×ÑèÌâÁ¿à 
Îê, Ýï‹ÅëÀÉ¡ÆŠ×ÃãÅÃ. ÅßÌ´Ì, Æà×Ìà Ä±ÃâÖìÜÀ 
ÎïÀãÌ×ÑèÌË¯ÓêÁ§Èê ÛàÇÀ×Šà. ÉàÓÄáÌ×Ì 
Éí×ÔŠàÃ Ë¯âÀèÍÓàæÈ‹ËèÃÚíÈ 33 Éí×ÔŠàÃÌ´Ì 
âÎèÌâÁ¿àæÀŠÌ‹ÜÇâÛìÜÃ 20 Éí×ÔñàÃ, âÁ¿àæÀñÌ‹ÜÇ 
ÖàÇ 8 Éí×ÔñàÃ ãÖß âÁ¿àæÀŠÌ‹ÜÇãÈÃ 5 Éí× 
ÔŠàÃ. ÚàÇÂ×àÓ×ñà âÁ¿àæÀŠÌ‹ÜÇâØðìÜÃ Óê 
Â×àÓÌéÇíÓÛàÇÀ×ŠàÚïŠ ÔïŠåÌÅÜÃãÁ×ÃÌ¸. 
ເຂ້ົາແຕລ່ະຕວົຢາ່ງ ແມນ່ໄດເ້ກບັຕວົຢາ່ງດນິ 1 
Éí×ÔñàÃ ãຕວ່າ່ ມແີຕຕ່ວົຢາ່ງເຂ້ົາ LG14095 
ແລະ LG14096, ເກບັດນິ 1 ຕວົຢາ່ງ ແລະ 
LG14125 ແລະ LG14127 ເກບັ 1 ຕວົຢາ່ງ, 
ດ ັງ່ນ ັນ້ ຕວົຢາ່ງດນິທງັໝດົ ຈຶ່ງມ ີ31 ຕວົຢາ່ງ.

	 ÅßÑàÍÑºÌË¯ÅŠ×ÌåØÇŠ âÎèÌË³ÃÌà 
À×‹àÃÉàÓÝŠÜÓÑï, ÉàÓÉêÌÍ‹àÌ ãÖß 
ÅŠ×ÌÌ±Ã âÎèÌË³ÃÌ‹ÜÇƒ ÔïŠÉàÓØ‹×Ç,  ÖŠÜÃ 
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Ø‹×ÇÌŸ ãÖß ÉàÓØ×ŠàÃÏàØêÌ. 

	 âÁÈË¯ÎïÀâÁ¿àæÀñÌ‹ÜÇæÈ‹Èê ãÓŠÌ 
ÄßÌÜÌÔïŠåÌÁÜÍâÁÈ ÖßØ×ŠàÃ âÅ´ÌÁß 
ÙàÌËê 19 ãÖß 20 ÜíÃÅàâÙìÜ ãÖß 
ÖßØ×ŠàÃ âÅ´Ìã×ÃËê 103 ãÖß 104 ÜíÃ 
Åà Éàâ×èÌÜÜÀ. Æ±ÃÓêÖßÈèÍÅïÃ ÄàÀ 
Ù‹àÌŸËßâÖãÉÀÉŠàÃÀèÌ ãÉŠ 663 - 
1,220 ãÓèÈ. åÌÌ´Ì âÁ¿àæÀŠÌ‹ÜÇ Ë¯âÀèÍ 
ÄàÀ ãÁ×ÃÆÞÃÁ×àÃ ãÓŠÌÅïÃÀ×ñà 1,046 
Øà 1,220 ãÓèÈ ÄàÀÖßÈèÍÌŸËßâÖ ÈèñÃ 
ÅßãÈÃåÌ ຕາຕະລາງ 5.

3.1.3.	 ÄîÈÑéâÅÈÈ‹àÌÑïÓÜàÀàÈåÌâÁÈÌêò
ÜîÌØßÑïÓ:  ÜîÌØßÑïÓ ÄßÝ‹ÜÌÄèÈÆŠ×ÃÎèÀÈá 
Øà ÆŠ×ÃâÁ¿àãÉÀÀç ãÖß ÄßÖîÈÖíÃ ãÉŠÆŠ×ÃâÁ¿à 
ÀáÖèÃÜÜÀÈÜÀ ÄíÌÝÜÈ æÖÇßâÀèÍÀŠÞ×.

ÎßÖéÓàÌÌŸÐíÌ:  ÎíÀÀßÉé ÐíÌÓèÀÉíÀÆŠ×Ã âÁ¿à 
ÀáÖèÃÓàÌ (É¿ÌâÈìÜÌÀèÌÇà Øà ÀàÃâÈìÜÌÉî 
Öà).

Â×àÓÆîŠÓÁÜÃÜàÀàÈ: âÖêòÓãÉŠÆò×ÃâÁ¿àÜÜÀ 
ÈÜÀ ÄßÓêÌŸÚÜÀÛàÇÁëòÌâÖºÜÇƒ ÄíÌÝÜÈ 
æÖÇßâÀèÍÀŠÞ×.

ÎßÖéÓàÌãÅÃãÈÈ: åÌæÖÇßÎèÀÈá Øà æÖÇß 
ãÉÀÀçÅïÃÅîÈ ÎßÖéÓàÌãÅÃãÈÈ ÄßÛàÇ.       
ãÉŠæÖÇßâÁ¿àÜÜÀÈÜÀ æÎØàæÖÇßâÀèÍÀŠÞ× 
ÎßÖéÓàÌãÅÃãÈÈ ÄßÖîÈÖíÃ âÊéÃ 40% âÌ²ÜÃ 
ÄàÀ ÓêÌŸÚÜÀÎíÀÂîÓÈíÌ åÌãÉŠÖßÓìò Ûì Óê 
ÐíÌÐÜÇ âÎèÌæÖÇß.

3.2. ÖèÀÅßÌß–ËàÃ–È‹àÌ–ÝïÍ–ÝŠàÃ–ÑàÇ–ÌÜÀ 
ãÖß ÂîÌÌßÑàÍâÓèÈÑèÌ

3.2.1. ÖèÀÅßÌß–ËàÃ–È‹àÌ–ÝïÍ–ÝŠàÃ–ÑàÇ–ÌÜÀ 
ÁÜÃâÓèÈÑèÌ 

ÝïÍ–ÝŠàÃ–: Äàກຜນົຂອງການສກຶສາ ເຫັນວາ່ ເຂ້ົາ 
ໄກນ່ອ້ຍ ທງັສາມແນວພນັ ເຊ່ັນ: ໄກນ່ອ້ຍເຫືຼອງ, 
ໄກນ່ອ້ຍແດງ ແລະ ໄກນ່ອ້ຍລາຍ ແລະ ລາຍດຳ 
ມຮີບູຮາ່ງເມດັນອ້ຍ, ມນົ ແລະ ປ້ອມເໝືອນກນັ 
ໃນນີ ້ ອດັຕາສວ່ນ ລະຫວາ່ງ ລວງຍາວ ແລະ 
ລວງກວາ້ງ ລະຫວາ່ງ 1.85 - 2.01 ມມ, 
ລວງຍາວຂອງເມດັ ລະຫວາ່ງ 6.64 - 7.41 
ມມ, ລວງກວາ້ງ ລະຫວາ່ງ 3.45 - 3.77 ມມ, 
ຄວາມໜາ ລະຫວາ່ງ 2.14 - 2.40 ມມ.

ÅêÁÜÃâÁíòàâÎìÜÀ: ເຂ້ົາໄກນ່ອ້ຍເຫືຼອງ ສຂີອງ 
ເປືອກ ຈະເປັນສເີຫືຼອງຄສືເີຟືອງ, ກ ົນ້ ແລະ ຫາງ 
ເປັນສມີວ້ງແກ,່ ຫາງຂອງເມດັ ຈາກບ່ໍມຫີາງ, 
ບາງເມດັມຫີາງ ຈາກຫາງສ ັນ້ ຫາ ຍາວປານກາງ 
ແລະ ຜນົການວໃິຈຈາກຕວົຢາ່ງຂະໜາດ 100 
ເມດັ ເຫັນວາ່ ປະມານ 10-15% ມຫີາງຈາກ 
ຫາງສ ັນ້ ຫາ ຍາວປານກາງ, ເຂ້ົາໄກນ່ອ້ຍລາຍ 
ແລະ ລາຍດຳ ແມນ່ມສີເີປືອກຄກືນັ ອາດເປັນແນວ 
ພນັດຽວກນັພຽງແຕຊ່ື່ ແຕກຕາ່ງກນັ ຊຶ່ ງໃນນ ັນ້ ສ ີ
ຂອງແນວພນັກຸມ່ດ ັງ່ກາ່ວນີ ້ ເປັນສເີຟືອງ ແລະ 
ເປັນແຊກສມີວ້ງແກ ່ ເປັນລກັສະນະດຳໆ (ຮບູ 
1), ສຂີອງກ ົນ້ ແລະ ຫາງເປັນສມີວ້ງແກດ່ຳໆ 
ແລະ ເປີເຊັນຂອງເມດັ ທ່ີມຫີາງຄກືນັກບັເຂ້ົາໄກ ່
ນອ້ຍເຫືຼອງ ສວ່ນໄກນ່ອ້ຍແດງ ກໍ່ ເໝືອນກນັກບັ 
ເຂ້ົາໄກນ່ອ້ຍລາຍ ແລະ ເຫືຼອງ ອນັທ່ີແຕກຕາ່ງ 
ພຽງແຕ ່ ເປັນແຊກສແີດງ ແລະ ສຂີອງກ ົນ້ 
ແລະ ຫາງ ເປັນສແີດງໆ ຫາ ສນີຳ້ໝາກ. ດ ັງ່ 
ສະແດງໃນຮບູ 2.
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ÝïÍËê 1: ລກັສະນະຄວາມແຕກຕາ່ງຂອງເມດັເຂ້ົາເປືອກ, ເຂ້ົາກອ້ງ ແລະ ເຂ້ົາສານ ຂອງເຂ້ົາໄກນ່ອ້ຍ      
ເຫືຼອງ (1), ໄກນ່ອ້ຍແດງ (2) ແລະ ໄກນ່ອ້ຍລາຍ (3).
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ÝïÍËê 2: ຄວາມແຕກຕາ່ງທາງສເີປືອກເມດັເຂ້ົາ 1 ໄກນ່ອ້ຍເຫືຼອງ, 2 ໄກນ່ອ້ຍແດງ ແລະ 3 ໄກນ່ອ້ຍລາຍ.
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3.2.2. ÂîÌÌßÑàÍËàÃÈòàÌÀàÌÅê

	 ເຂ້ົາໄກນ່ອ້ຍທງັສາມແນວພນັ ເຫັນວາ່ 
ເປີເຊັນການສສີງູ ໃນລະຫວາ່ງ 62.16-
73.80% ແລະ ໂດຍສະເລຍ່ແລວ້ 69.30%, 
ສມົທຽບໃສເ່ຂ້ົາຫອມນາງນວນ, ກຂ6 ແລະ 
ເຂ້ົາ TDK1 ທ່ີໃຊເ້ປັນຕວົຢືນ ໃນລະຫວາ່ງ 
65.20, 67.70 ແລະ 71.12% ຕາມລຳດບັ 
ຈະເຫັນວາ່ ປະມານເກອືບເທ່ົາກນັກບັເຂ້ົາໄກ ່
ນອ້ຍ ແລະ ລື່ ນພຽງແຕ ່ 3.00% ເທ່ົານ ັນ້. 
ເປີເຊັນຂອງແກບ ແມນ່ໃນລະຫວາ່ງ 18.56-
31.33% ໂດຍສະເລຍ່ແລວ້ແມນ່ 22.82%, ເປີ 
ເຊັນຂອງຮຳ ຢູໃ່ນລະຫວາ່ງ 5.02-11.46% 
ໂດຍສະເລຍ່ແລວ້ ແມນ່ 7.94%, ເປີເຊັນຂອງ 
ເມດັຫກັ ມຄີວາມແຕກຕາ່ງກນັ ຈາກ 1.81-
20.56% ໂດຍສະເລຍ່ແລວ້ ແມນ່ 8.53%, ເປີ 
ເຊັນຂອງເມດັບ່ໍຫກັ ມຄີວາມແຕກຕາ່ງກນັຈາກ 
46.96-70.16% ໂດຍສະເລຍ່ແລວ້ ແມນ່ 
60.88% ຖາ້ທຽບໃສກ່ບັ ເຂ້ົາຫອມນາງນວນ, 
ກຂ6 ແລະ ເຂ້ົາ TDK1 ເຫັນວາ່: ເຂ້ົາໄກນ່ອ້ຍ 
ມເີປີເຊັນເມດັດສີງູກວາ່ຕວົຢືນໜອ້ຍນຶ່ ງ ລະອຽດ 
ຕາມຕາຕະລາງທີ 1.

3.2.3. ÖèÀÅßÌßËàÃÈòàÌÂ×àÓÍçÖéÅîÈ

	 ÖèÀÅßÌßÂ×àÓ–ãÉÀ–ÉŠàÃÁÜÃâÓèÈ 
ÑàÇåÌÎßÆàÀÜÌ ãÖß ÖßØ×ñàÃ ÎßÆàÀÜÌ 
ÁÜÃâÁ¿àæÀŠÌòÜÇ 33 Éí×ÔŠàÃ  ÄàÀÀàÌ–ÅëÀÅà–
åÌ–ÁßÙàÈ–ÁÜÃÉí×ÔŠàÃ 100 âÓèÈ –âØèÌ–×Šà– ÇèÃ–
Åß–ãÈÃ–åØ‹–âØèÌÂ×àÓ–ãÎ–Î×ÌÑàÇ–åÌ–ÎßÆà 
ÀÜÌ –ãÖß Öß–Ø×ñàÃ– ÎßÆàÀÜÌ–.
 –
âÁíòàæÀŠ–Ì‹ÜÇ–ãÈÃ: ÄàÀ–ÉàÉßÖàÃÖîŠÓ–Ì¸ ÅèÃ–âÀÈ–
âØèÌ–Åê–âÎìÜÀ ÄàÀ–Åê–âÒìÜÃË¯–âÎèÌ–ÑºÌ– æÎ–Øà –Åê 

ÌŸÉàÌ –ãÖß Åê–ãÈÃ –åÌ–ÜèÈÉà–ÅŠ×Ì 96-100% 
ÁÜÃ–ÎßÆàÀÜÌ, Åê–âÁ¿àÅàÌ–– âÎèÌ–Åê–Áà×–ÁîòÌ 
100% –ãÖß –âÎèÌ–âÁ¿àÙÞ× 100%, Åê–À¿Ì–âÓèÈ–
âÁ¿à Åê–ÉèÍ–Úï– Øà– ÌŸÉàÌ–ãÈÃ –ãÖß –ãÈÃ–âÁ´Ó, 
ØàÃ–ÁÜÃ–âÓèÈ –ÁÜÃ–ËîÀƒ–Éí×ÔŠàÃ –ÁÜÃ–âÁ¿à–æÀŠ–
Ì‹ÜÇ–ãÈÃ Óê–ËèÃ–âÓèÈ–Óê–ØàÃ –ãÖß Í¡–Óê–ØàÃ, –âÓèÈ–Í¡– 
Óê–ØàÃ –À×Ó–âÜíà  47-74% ÅŠ×Ì–ËêñâÛìÜ–Äß–Óê–
ØàÃ–Å´Ì 26-53% –ãÖß ÌŸÙèÀ 100 –âÓèÈ ÁÜÃ 
4 Éí×ÔŠàÃ –ãÓŠÌ–âË³à–ÀèÌ 2.4 ÀðàÓ –ãÉñ–åÌÌ´Ì 
Éí×ÔŠàÃ –âÖÀËê LG14119 ÙèÀ À×ŠàÚïŠ 2.9 ÀðàÓ 
ÖèÀÅßÌß–ÅêâÎìÜÀ –ãÖß Åê–À¿Ì–À¡–ÉŠàÃ–ÚñïŠ ÅêÌŸÉàÌ–
ãÈÃ –ãÖß –âÎèÌ–ãÆÀ. Â×àÓ–ÍçÖé–ÅîÈÑà–Ç–åÌÎß 
ÆàÀÜÌ –Óê–ÅïÃ –åÌ–Ì´Ì 4 Éí×ÔŠàÃ –ãÓŠÌÍçÖéÅîÈ 
100% ÖßÜÞÈ ÉàÓÉàÉßÖàÃ 2.

âÁíòàæÀŠ–Ì‹ÜÇ–ÖàÇ ãÖß ÖàÇÈçà: Åê–âÎìÜÀÁÜÃ–
âÁ¿à–æÀŠ–Ì‹ÜÇ–ÖàÇ –ãÖß ÖàÇ–Èá ÅŠ×Ì–åØÇŠ–
âÎèÌÅê–âÒìÜÃË¯–âÎèÌ–ÑºÌ–æÎ–Øà–ÅêÓ‹×Ã –ãÖß –ãÆÀ–
Óò×ÃÈáƒ –åÌ–Ì´Ì LG14108 –ãÖß LG14110 
–âÒìÜÃ-ãÆÀ–Óò×ÃÈáƒ –åÌÜèÈÉà–ÅŠ×Ì 100% 
ÁÜÃ–ÎßÆàÀÜÌ,– ãÉŠ–×Šà LG14099 ÑºÌÅê–âÒìÜÃ 
–À¿Ì–ÅêÈá ÜàÈ–âÎèÌ–æÀŠ–Ì‹ÜÇ–âÛìÜÃ. Åê–âÁ¿àÅàÌ––
ÅŠ×Ì–åØÇŠ âÎèÌ–Åê–Áà×–Áî‹Ì 100% ÑÞÃ–ãÉŠ 
LG14110 –ãÖß LG14106 Óê 1% –âÎèÌ–âÓèÈ–åÅ 
ÜàÈâÎèÌ–âÁ¿à–ÎíÌ –ãÖß –âÎèÌ–âÁ¿àÙÞ× 100%, 
Åê–À¿Ì–âÓèÈ–âÁ¿à âÎèÌÅêÓ‹×Ã–ãÀŠ –åÌ–Ì´Ì LG 14099 
–âÎèÌ–Åê–Ó‹×Ã–ãÀŠ, ØàÃ–ÁÜÃ–âÓèÈ––ËîÀƒ–Éí×ÔŠàÃ–ÁÜÃ–
âÁ¿à–æÀŠ–Ì‹ÜÇÖàÇ– –ãÖß ÖàÇ–Èá Óê–ËèÃ–âÓèÈ–Óê–ØàÃ 
–ãÖß Í¡–Óê–ØàÃ, –âÓèÈ–Í¡–Óê–ØàÃ –À×Ó–âÜíà  64-96% 
ÅŠ×Ì–âÛìÜ–Äß–Óê–ØàÃ–Å´Ì 4-36% –ãÖß ÌŸÙèÀ 
100 –âÓèÈ –ãÉÀ–ÉŠàÃ–ÄàÀ 2.30-2.70% ÖßÜÞÈ 
åÌÉàÉßÖàÃ 3.  
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ÉàÉßÖàÃ 1: ຜນົການທດົສອບຄນຸນະພາບດາ້ນການສຂີອງເຂ້ົາໄກນ່ ້ອ້ຍ.

LG.No. Æ²ãÌ×ÑèÌ % Â×àÓÆîŠÓ % âÁ¿àÅàÌ % ãÀÍ % Ýá % âÓèÈâØèÀ % âÓèÈÈê
14095 ໄກນ່ອ້ຍແດງ 14.1 72.08 18.56 9.36 11.12 60.96
14113 ໄກນ່ອ້ຍແດງ 14.9 70.56 21.42 8.01 7.68 62.88
14119 ໄກນ່ອ້ຍແດງ 14.1 68.56 19.97 11.46 20.32 48.24
14126 ໄກນ່ອ້ຍແດງ 14.3 72.12 19.35 8.52 9.16 62.96
14105 ໄກນ່ອ້ຍແດງ 14.1 72.16 21.55 6.28 10.88 61.28
14110 ໄກນ່ອ້ຍລາຍ 14 73.84 21.13 5.02 5.2 68.64
14124 ໄກນ່ອ້ຍລາຍ 14.3 69.04 22.58 8.37 11.04 58
14108 ໄກນ່ອ້ຍລາຍ 15.2 65.62 25.22 9.15 6.1 59.52
14106 ໄກນ່ອ້ຍລາຍດຳ 14.6 62.96 29.81 7.22 2.16 60.8
14112 ໄກນ່ອ້ຍລາຍດຳ 14.8 71.04 21.93 7.02 3.92 67.12
14097 ໄກນ່ອ້ຍລາຍດຳ 14.1 69.6 23.25 7.14 2.64 66.96
14099 ໄກນ່ອ້ຍລາຍດຳ 14.3 70.72 21.18 8.09 1.86 69.04
14102 ໄກນ່ອ້ຍລາຍດຳ 14.7 62.16 31.33 6.5 3.04 59.12
14127 ໄກນ່ອ້ຍເຫືຼອງ 14.8 71.04 19.34 9.61 13.12 57.92
14125 ໄກນ່ອ້ຍເຫືຼອງ 14 65.6 26.42 7.97 9.6 56
14114 ໄກນ່ອ້ຍເຫືຼອງ 14.4 72.52 20.34 7.16 3.88 68.64
14096 ໄກນ່ອ້ຍເຫືຼອງ 14.9 70.55 21.87 7.57 11.03 59.52
14098 ໄກນ່ອ້ຍເຫືຼອງ 14.7 71.36 21.45 7.18 3.28 68.08
14100 ໄກນ່ອ້ຍເຫືຼອງ 13.5 72.47 21.98 5.53 2.32 70.16
14101 ໄກນ່ອ້ຍເຫືຼອງ 13.8 69.04 23.32 7.64 3.76 65.28
14103 ໄກນ່ອ້ຍເຫືຼອງ 15 71.76 21.08 7.16 11.12 60.64
14104 ໄກນ່ອ້ຍເຫືຼອງ 14.9 71.2 22.9 5.89 5.12 66.08
14107 ໄກນ່ອ້ຍເຫືຼອງ 14.6 64.24 29.17 6.58 6.72 57.52
14109 ໄກນ່ອ້ຍເຫືຼອງ 14.9 70.45 22.83 6.71 1.81 68.64
14111 ໄກນ່ອ້ຍເຫືຼອງ 14.5 72.08 20.18 7.79 5.04 67.04

14115 ໄກນ່ອ້ຍເຫືຼອງ 14.7 72.32 19.56 8.11 11.68 60.64
14116 ໄກນ່ອ້ຍເຫືຼອງ 14.6 69.2 22 8.8 20.56 48.64
14117 ໄກນ່ອ້ຍເຫືຼອງ 14.8 68.48 22.08 9.43 18.08 50.4
14118 ໄກນ່ອ້ຍເຫືຼອງ 15.2 65.52 24.47 10 18.56 46.96
14120 ໄກນ່ອ້ຍເຫືຼອງ 15.1 68.4 23.73 7.86 10.4 58
14121 ໄກນ່ອ້ຍເຫືຼອງ 14.7 67.52 21.41 11.06 10.48 57.04
14122 ໄກນ່ອ້ຍເຫືຼອງ 15.1 66.56 24.64 8.8 5.76 60.8
14123 ໄກນ່ອ້ຍເຫືຼອງ 14.2 68.8 22.75 8.44 8.8 60
ຕວົຢືນ  LG3782 13.4 71.12 21.6 7.28 14.96 56.16
ຕວົຢືນ  RD6 14.4 67.68 24.72 7.6 12.16 55.52
ຕວົຢືນ  HNN 15.3 65.2 26.4 8.4 6.24 58.96

  ສງູສດຸ 15.3 73.84 31.33 11.46 20.56 70.16
  ຕ ໍາ່​ສດຸ 13.4 62.16 18.56 5.02 1.81 46.96
  ສະ​ເລຍ່ 14.51 69.19 22.93 7.92 8.73 60.56
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ÉàÉßÖàÃ 4: ÖèÀÅßÌßÁÜÃâÓèÈâÁ¿àæÀŠÌòÜÇ––âÛìÜÃ (Á/Ù 100 âÓèÈ).

 
LG

 
Æ²ãÌ×ÑèÌ

ÅêâÁ¿àâÎìÜÀ ÅêâÁ¿àÅàÌ âÌºÜâÁ¿à ÅêÀ¿Ì ØàÃ
ÌŸÙèÀ 
ÀðàÓ

âÒìÜÃ
âÒìÜÃÎíÌ
ÅêÜ²Ìƒ

Áà×ÁîòÌ ÅêåÅ ÙÞ× Äòà× Óò×ÃãÀŠ ÅêÜ²Ìƒ Í¡Óê ÓêÅ´Ì
100 
âÓèÈ

14096 æÀŠÌòÜÇâÛìÜÃ 100   100   100   7 ÌŸÉàÌ  93 67 33 2.4

14098 æÀŠÌòÜÇâÛìÜÃ 100    100   100   ÌŸÉàÌ 100 83 17 2.4

14100 æÀŠÌòÜÇâÛìÜÃ 100   100   100   ÌŸÉàÌ 100 88 12 2.4

14101 æÀŠÌòÜÇâÛìÜÃ 92 ÌŸÉàÌ 8 100   100   100   94 6 2.2

14103 æÀŠÌòÜÇâÛìÜÃ 100    100   100   ÌŸÉàÌ 100 92 8 2.4

14104 æÀŠÌòÜÇâÛìÜÃ 100   100   100   11 ÌŸÉàÌ 89 92 8 2.6

14107 æÀŠÌòÜÇâÛìÜÃ   ÌŸÉàÌ 100 100   100     ÌŸÉàÌ 100 77 23 2.4

14109 æÀŠÌòÜÇâÛìÜÃ 100   99 1 99 1   ÌŸÉàÌ 100 89 11 2.5

14111 æÀŠÌòÜÇâÛìÜÃ 21 Èá 79 100   100    
âÒìÜÃ 22, 
ÌŸÉàÌ 78

96 4 2.4

14114 æÀŠÌòÜÇâÛìÜÃ 91 ÌŸÉàÌ 9 100   100   91 ÌŸÉàÌ 9 89 11 2.5

14115 æÀŠÌòÜÇâÛìÜÃ 89
ÌŸÉàÌãÈÃ 
âÁ´Ó 11

100   100   100   96 4 2.2

14116 æÀŠÌòÜÇâÛìÜÃ 82 ÌŸÉàÌ 18 100   100   41 ÌŸÉàÌ 59 84 16 2.4

14117 æÀŠÌòÜÇâÛìÜÃ 100   100   100   5 ÌŸÉàÌ 95 89 11 2.2

14118 æÀŠÌòÜÇâÛìÜÃ 100   99 1 99 1 25 ÌŸÉàÌ  75 98 2 2.5

14120 æÀŠÌòÜÇâÛìÜÃ   ÌŸÉàÌ 100 100   100    
ÌŸÉàÌ
âÁ´Ó 100

70 30 2.3

14121 æÀŠÌòÜÇâÛìÜÃ 97 ÌŸÉàÌ 3 99 1 99 1 12 ÌŸÉàÌ 88 75 25 2.4

14122 æÀŠÌòÜÇâÛìÜÃ 97 ÌŸÉàÌ 3 100   100   3 ÌŸÉàÌ  97 90 10 2.4

14123 æÀŠÌòÜÇâÛìÜÃ 64 ÌŸÉàÌ 36 99 1 99 1 ÌŸÉàÌ 100 93 7 2.2

14125 æÀŠÌòÜÇâÛìÜÃ 72
ÌŸÉàÌ
Èá 28

100   100   45 ÌŸÉàÌ 55 83 17 2.5

14127 æÀŠÌòÜÇâÛìÜÃ   ÌŸÉàÌ 100 100   100     ÌŸÉàÌ 100 86 14 2.3
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âÁíòàæÀŠ–Ì‹ÜÇ–âÛìÜÃ: Åê–âÎìÜÀÁÜÃ–âÁ¿à–æÀŠ––ÌòÜÇ 
âÛìÜÃ ÅŠ×Ì–åØÇŠ–âÎèÌÅê–âÒìÜÃË¯–âÎèÌ–ÑºÌ– –ãÖß 
–ÅêÌŸÉàÌ –åÌÜèÈÉà–ÅŠ×Ì 72-100% ÁÜÃ–Îß 
ÆàÀÜÌ, –ãÉŠ–×Šà LG14111 ÑºÌÅê–âÒìÜÃ–ÑÞÃ 
21% –ãÖß ÅêÈá 79%– ÜàÈâÎèÌ–æÀŠ–Ì‹ÜÇ–ÖàÇ 
–ãÖß LG14107, LG14120 –ãÖß LG14127 
Åê–âÎìÜÀ –âÎèÌ–ÅêÌŸÉàÌ 100%. Åê–âÁ¿àÅàÌ––ÅŠ×Ì 
–åØÇŠâÎèÌ–Åê–Áà×–Áî‹Ì 100% ÑÞÃ–ãÉŠ 4 Éí×ÔŠàÃ–Ë¯–
Óê–âÓèÈ–åÅ 1% ––âÎèÌ–âÁ¿àÄ‹à×–ÎíÌ –ãÖß ÅŠ×Ì–âÛìÜ 
–âÎèÌ–âÁ¿àÙÞ× 100%, Åê–À¿Ì–âÓèÈ–âÁ¿à âÎèÌÅê 
ÌŸÉàÌ Øà ÅêÓ‹×Ã–ãÀŠ –åÌ–Ì´Ì Óê 8 –Éí×ÔŠàÃ– âÎèÌ 
ÅêÌŸÉàÌ 100%, ØàÃ–ÁÜÃ–âÓèÈ–ËîÀƒ–Éí×ÔŠàÃ–
ÁÜÃ–âÁ¿à–æÀŠ–Ì‹ÜÇÖàÇ– –ãÖß ÖàÇ–Èá Óê–ËèÃ–âÓèÈ–
Óê–ØàÃ –ãÖß Í¡–Óê–ØàÃ, –âÓèÈ–Í¡–Óê–ØàÃ– À×Ó–âÜíà  
67-98% ÅŠ×Ì–âÛìÜ –Äß–Óê–ØàÃ–Å´Ì 2-33% 
–ãÖß ÌŸÙèÀ 100 –âÓèÈ– ãÉÀ–ÉŠàÃ–ÄàÀ 2.20-
2.60 ÀðàÓ. –âÁíòàæÀŠÌ‹ÜÇ–âÛìÜÃ 20 Éí×ÔŠàÃ– Ì¸ 5 
Éí×ÔŠàÃ –Óê–Â×àÓ–ÍçÖéÅîÈ 100% ÅíÓ–ËÞÍÑàÇ–åÌ– 
ÎßÆàÀÜÌ– ÁÜÃ–âÁ¿à–æÀŠ–Ì‹ÜÇ–âÛìÜÃ åÌÉàÉß 
ÖàÃ– 4.

	 Ê‹àÅíÓ–ËÞÍÖèÀÅßÌßÉŠàÃƒËàÃÈ‹–àÌ 
ÑàÇÌÜÀ ÁÜÃâÓèÈÑèÌâÁ¿à–æÀŠ–Ì‹ÜÇ –ËèÃ–ÅàÓ–
ÆßÌéÈ–Ì¸– âØèÌ–×Šà Óê–Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ–ÔïŠ–Ë¯–Åê 
ÁÜÃ–âÎìÜÀ–âÓèÈ––âÁ¿à âÆèñÌ×Šà: ––âÁ¿àæÀŠ–Ì‹ÜÇËèÃ–
ÅàÓ– Óê–ÅêÑºÌ–âÓèÈ–âÁ¿à– âÎèÌ–Åê–âÒìÜÃ–âÚìÜÌÀèÌ –ãÉŠ–
×Šà ãÉÀÉŠàÃ–Ë¯–Åê–ãÆÀ–ÁÜÃ–âÓèÈ –ãÖß Åê–ÁÜÃÀ¿Ì–
âÓèÈ–âÁ¿à, –âÁ¿à–æÀŠ–Ì‹ÜÇ–âÛìÜÃ– Óê–ãÆÀ–ÅêÌŸ–ÉàÌ 
–ãÖß À¿Ì–À¡–âÎèÌ–ÅêÌçòàÉàÌ, ––âÁ¿à–æÀñÌòÜÇÖàÇ 
–ãÖß ÖàÇ–Èá –âÎèÌ–ãÌ×–ÑèÌ–ÈÞ×–ÀèÌ– ÑÞÃ–ãÉŠâÜ¸Ì 
ÆìñÉŠàÃ–ÀèÌ Óê–âÎìÜÀ–âÎèÌ––ãÆÀÅêÓ‹×Ã Øà Ó–ò×Ã–ãÀŠ– 
Èáƒ –ãÖß À¿Ì–À¡–âÎèÌ–Åê––Ó‹×Ã–ãÀŠ–ÈáƒâÚìÜÌÀèÌ 
–ãÖß– æÀŠ–Ì‹ÜÇ–ãÈÃ Óê––âÎìÜÀ–âÎèÌ–ãÆÀ–ÅêÌŸÉàÌ–

Øà––ãÈÃ –ãÖß Åê–À¿Ì–âÓèÈ–âÁ¿à–âÎèÌÅê–ÉèÍ–Úï –Øà– 
ÌŸÉàÌ–ãÈÃ –ãÖß –ãÈÃ–âÁ´Ó –ãÖß ÌŸÙèÀ 100 
–âÓèÈ– ÁÜÃ–âÁ¿à–æÀŠ–Ì‹ÜÇ–ÖàÇ –ãÖß ÖàÇ–Èá ÄßÙèÀ–
À×Šà–æÀŠ–Ì‹ÜÇ–ãÈÃ –ãÖß –æÀŠ–Ì‹ÜÇ–âÛìÜÃ 0.20-
0.30 ÀðàÓ –ãÖß ÖßØ×ŠàÃ æÀŠ–Ì‹ÜÇ–ãÈÃ –ãÖß 
–æÀŠ–Ì‹ÜÇ–âÛìÜÃ Óê–ÌŸÙèÀ 100  –âÓèÈ– âÀìÜÍ–âË¿àƒ–
ÀèÌ ÖßØ×ŠàÃ 23-24 ÀðàÓ. æÀŠÌ‹ÜÇËèÃÅàÓ 
ÆßÌéÈÌ¸ âÎèÌâÁ¿àÜàÇîÇà×, Ö×ÃÅïÃâË³àƒÀèÌ, 
âÎèÌâÁ¿àÙÞ×, ÖáÉ¿ÌÌ‹ÜÇÜŠÜÌ, ÝïÍÝŠàÃÁß 
ÙàÈÁÜÃâÓèÈ Ì‹ÜÇÎ‹ÜÓâÚìÜÌÀèÌ.

3.2.4. ÂîÌÌßÑàÍÀàÌÀêÌ ãÖß Â×àÓØÜÓ

	 ຜ່ານການທດົສອບຄຸນນະພາບດ້ານ 
ການກນີ ຂອງເຂ້ົາໄກນ່ອ້ຍແດງ 5 ຕວົຢາ່ງ, ຄນຸ 
ນະພາບດາ້ນການກນີຂອງເຂ້ົາທ່ີໜ້ືງສຸກໃໝ່ໆ 
ແລະ ສາມຊ ົ່ວໂມງ ຫຼງັຈາກໜ້ືງ ເຫັນວາ່ ສວ່ນ 
ໃຫຍບ່ໍ່ມຄີວາມແຕກຕາ່ງກນັ ມລີດົຊາດແຊບໃນ 
ອນັດບັປານກາງ ຫືຼ ທຳມະດາ ແຕວ່າ່ ໃນນ ັນ້ 
ເຂ້ົາໄກນ່ອ້ຍແດງ LG14105 ຈາກ ເມອືງຜາໄຊ 
ແຂວງຊຽງຂວາງ ເຂ້ົາທ່ີໜ້ືງສກຸໃໝ່ໆ  ເວລາກນີ 
ຈະອອ່ນນູມ້, ແຊບດ,ີ ຫອມໜອ້ຍນຶ່ ງ ແລະ 
ເມດັເຂ້ົາໜ້ືງຂາວດ,ີ ຊຶ່ ງເຂ້ົາດ ັງ່ກາ່ວ ປກູໃນລະ 
ດບັຄວາມສງູ 1,100 ແມດັ ຈາກ ລະດບັນ ໍາ້ທະ 
ເລ ຄນຸນະພາບດາ້ນການກນີ ຂອງເຂ້ົາໄກນ່ອ້ຍ 
ລາຍ ແລະ ລາຍດຳ ໂດຍລວມແລວ້ ເຂ້ົາທ່ີໜ້ືງ 
ສກຸໃໝ່ໆ  ຈະມຄີນຸນະພາບການກນີ ດກີວາ່ໄກ ່
ນອ້ຍແດງ ແລະ ເຫືຼອງ, ໃນນ ັນ້ LG14110 
ແລະ LG14108 ຈາກ ເມອືງແປກ ແລະ 
LG14106 ແລະ LG14112 ຈາກ ເມອືງຜາໄຊ 
ເປັນເຂ້ົາທ່ີມຄີນຸນະພາບການກນີດ,ີ ແຊບ ແລະ 
ຫອມໜອ້ຍນຶ່ ງ ແຕເ່ວລາເຂ້ົາເຢັນ (ສາມຊ ົ່ວໂມງ 
ຫຼງັໜ້ືງ) ຄນຸນະພາບການກນີ ຍງັອອ່ນ ແລະ 
ແຊບດ ີແຕບ່ໍ່ຫອມ. 
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	 ເຂ້ົາໄກນ່ອ້ຍລາຍ ສວ່ນໃຫຍ ່ ເກບັມາ 
ຈາກແຂວງຊຽງຂວາງ ໃນລະດບັຄວາມສງູ ແຕ ່
1,046-1,220 ແມດັ (ຕາຕະລາງ 1) ແລະ ໃນ 
ນ ັນ້ ມພີຽງແຕແ່ນວພນັດຽວ ທ່ີເກບັມາຈາກແຂວງ 
ຫວົພນັ, ເມອືງຊຳເໜືອ ໃນລະດບັຄວາມສງູ 988 
ແມດັ. ãÉŠ–×Šà ÀàÌ×éåÄ–ÂîÌÌßÑàÍ–ÀàÌÀêÌ 
–Â´ÃÌ¸ –âØèÌ–×Šà– Äß–Í¡–ÆèÈ–âÄÌ–ÎàÌåÈ –âÑàß×Šà– 
ãÌ×–ÑèÌ–Ë¯–âÀèÍ–Óà– ÄàÀ –ÑàÀ–âÙìÜ– ãÓŠÌ–âÁ¿àË¯–
âÀèÍ–æ×òÁ‹àÓ–Îê–ãÖ‹× ÅàÓàÈ–âÎèÌÁ§–ÓïÌ–æÈòÂ‹à×ƒ 
ÔàÀ–Ýï‹–ÆèÈ–âÄÌ –É‹ÜÃ–æÈòâÝèÈÂìÌ–åÚŠ. ຄນຸນະພາບ 
ການກນີ ຂອງເຂ້ົາໄກນ່ອ້ຍເຫືຼອງ 20 ຕວົຢາ່ງ 
ທ່ີນຳມາທດົລອງ ເຫັນວາ່ ເວລາໜ້ືງສກຸໃໝ່ໆ ນ ັນ້ 
ມ ີ10 ຕວົຢາ່ງ ເປັນເຂ້ົາອອ່ນນູມ້, ຂາວດ,ີ ແຊບດ ີ
ແລະ ໃນນ ັນ້ LG14096 ແລະ LG14114 ຈາກ 
ເມອືງຜາໄຊ ແລະ LG14103 ແລະ LG14104 
ຈາກ ເມອືງແປກ ເຂ້ົາທ່ີໜ້ືງ ໃໝ່ໆ ຈະອອ່ນນູມ້, 
ຂາວດ,ີ ແຊບດ ີແລະ ຫອມໜອ້ຍນຶ່ ງ  ຖາ້ທຽບໃສ ່
ແນວພນັທ່ີໃຊເ້ປັນຕວົຢືນ ເຂ້ົາທ່ີອອ່ນ ແລະ ຫອມ 
ຄ ືກຂ6 (RD6), ຫອມນາງນວນ (HNN) ແມນ່ 
ເທ່ົາໆກນັ ແຕເ່ວລາເຂ້ົາໜ້ືງເຢັນແລວ້ ເຂ້ົາໄກ ່
ນອ້ຍດ ັງ່ກາ່ວ ຍງັອອ່ນ ຫາ ປານກາງ ຄກືນັກບັ 
ກຂ6 ແລະ ເຂ້ົາ HNN ແຕບ່ໍ່ຫອມ. ສວ່ນ 
LG14120 ຈາກ ເມອືງວຽງໄຊ ແຂວງຫວົພນັ 
ແມນ່ກນີບ່ໍແຊບ ແລະ ແຂງ ຖາ້ສມົທຽບໃສແ່ນວ 
ພນັທ່ີໃຊເ້ປັນຕວົຢືນຕວົອື່ ນ ທາ່ດອກຄຳ6  ແລະ 
ສາຍພນັ ທາ່ດອກຄຳ25 (TDK6, TDK25) 
ແລະ ໄກນ່ອ້ຍເຫືຼອງ (KNL) ທ່ີປກູໃນສນູຄ ົນ້ 
ຄວາ້ເຂ້ົາ ແລະ ພຶດເສດຖະກດິ ເຫັນວາ່ ເຂ້ົາ 
ໄກນ່ອ້ຍທ່ີເກບັມາຈາກ ແຂວງຫວົພນັ ແລະ 
ແຂວງຊຽງຂວາງ ແມນ່ອອ່ນ, ແຊບດກີວາ່ ແລະ 
ບາງແນວພນັ ກໍ່ຫອມກວາ່ ຄດື ັງ່ທ່ີກາ່ວມາຂາ້ງ 
ເທີງນ ັນ້, ລກັສະນະເມດັເຂ້ົາສານ ຂອງເຂ້ົາໄກ ່
ນອ້ຍເຫືຼອງ ທ່ີປກູຢູສ່ນູຄ ົນ້ຄວາ້ເຂ້ົາ ແລະ ພຶດ 

ເສດຖະກດິ ແມນ່ເປັນເມດັ ທ່ີບ່ໍເຕັມດປີານໃດ 
ແລະ ມຈີດຸດຳໆ, ສວ່ນເມດັເຂ້ົາໄກນ່ອ້ຍ ຈາກ 
ແຂວງຫວົພນັ ແລະ ຊຽງຂວາງ ຈະເປັນເມດັ 
ຕື່ ງເຕັມດກີວາ່.

3.3. ÍàÃÜíÃÎßÀÜÍËàÃÈ‹àÌâÂÓê ÁÜÃ Éí× 
ÔŠàÃÈéÌÌà Ë¯ÎïÀâÁ¿àæÀŠÌ‹ÜÇ

	 ຜນົຂອງການວໄິຈດນິ ໃນເຂດພ້ືນທ່ີປກູ 
ເຂ້ົາໄກນ່ອ້ຍ ຈຳນວນ 30 ຕວົຢາ່ງ ຊີໃ້ຫເ້ຫັນວາ່ 
ຄາ່ pH ຂອງນ ໍາ້ ແລະ KCL ຕ ໍາ່ ຫາ ປານກາງ 
ສະແດງວາ່ ດນິເຂດປກູເຂ້ົາໄກນ່ອ້ຍ ທ່ີໄດເ້ກບັ 
ແນວພນັມານ ັນ້ ສວ່ນໃຫຍ ່ເປັນເຂດດນິທ່ີມກີດົ 
ສງູ, ໃນນ ັນ້ ມພີຽງຕວົຢາ່ງເຂ້ົາ LG14117 ຄາ່ 
pH ໃນອນັດບັປານກາງ, ຄາ່ຂອງ EC ms% 
ຕ ໍາ່ຫຼາຍ 0-0.1% ເປັນດນິບ່ໍເຄັມ, ເປີເຊັນຂອງ 
ອງົຄະທາດໃນດນິ ມຄີາ່ແຕຕ່ ໍາ່ ຫາ ສງູສດຸ (1-
5), ໃນເຂດປກູເຂ້ົາໄກນ່ອ້ຍລາຍ ແລະ ລາຍດຳ 
6 ຕວົຢາ່ງ, ໄກນ່ອ້ຍແດງ 3 ຕວົຢາ່ງ ແລະ 
ໄກນ່ອ້ຍເຫືຼອງ 10 ຕວົຢາ່ງ ມເີປີເຊັນອງົ 
ຄະທາດສງູ ລະຫວາ່ງ 3-4% ແລະ ໃນນ ັນ້ 
ເຂ້ົາໄກນ່ອ້ຍເຫືຼອງ LG14114 ມເີຖງີ 5%, 
ເປີເຊັນ ໄນໂຕຣເຈນລວມ (N total) ໃນດນິ ມ ີ
ຄວາມແຕກຕາ່ງ ຈາກ 0.4-16.8% ເຫັນວາ່ 
ມສີງູຫຼາຍທ່ີສດຸ ສມົທຽບໃສ ່ ມາດຖານແລວ້ 
0.225 ແມນ່ສງູທ່ີສດຸ, ຄວາມເຂັມ້ຂຸນ້ ຂອງ 
ທາດຟດົສະຟໍ (P) ມຄີວາມແຕກຕາ່ງສງູ ລະ 
ຫວາ່ງ ແຕລ່ະຕວົຢາ່ງ ຈາກ 1-36 ppm ແຕ ່
ສວ່ນໃຫຍແ່ລວ້ ຈະມຄີາ່ຕ ໍາ່ຫຼາຍ ຕາມມາດຖານ 
3-10 ppm ໃນນ ັນ້ ພຽງແຕ ່4 ແນວພນັ ທ່ີປກູ 
ໃນດນິ ທ່ີມຄີາ່ຟດົສະຟໍຣດັສງູ ຫາ ສງູ ທ່ີສດຸ 
ຄ:ື LG14121, LG14119, ທ່ີມຄີາ່ P ເທ່ົາກບັ 
11, 17 ppm ຕກົໃນອນັດບັປານກາງ, LG14102 
ແລະ LG14125 ເທ່ົາກບັ 31, ແລະ 36 ppm 
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ມຄີາ່ສງູສດຸ ສມົທຽບໃສມ່າດຖານ 25 ppm 
ແມນ່ຄາ່ P ສງູຫຼາຍ, ຜນົຂອງການວໄິຈ ຄ
ວາມເຂັ້ມຂຸ້ນຂອງທາດໂປຕາຊຽມໃນດິນທ່ີ 
ປກູເຂ້ົາໄກນ່ອ້ຍ ເຫັນວາ່ ມຄີວາມແຕກຕາ່ງສງູ 
ລະຫວາ່ງ ແຕລ່ະຕວົຢາ່ງ ຈາກ 25-180 
ppm ແຕສ່ວ່ນໃຫຍແ່ລວ້ ຈະມຄີາ່ຕ ໍາ່ຫຼາຍ 
ສມົທຽບໃສຕ່າມມາດຖານ 30-60 ppm, 
ໃນນ ັນ້ ໄກນ່ອ້ຍແດງ LG14095 ມສີງູ 99 
ppm, ໄກນ່ອ້ຍລາຍ ແລະ ລາຍດຳ LG14110 
ແລະ LG14112 ມຄີາ່ K ໃນອນັດບັປານກາງ 
81 ppm, ແລະ LG14102 ມຄີາ່ K ສງູສດຸ 
145 ppm ແລະ ໄກນ່ອ້ຍເຫືຼອງ LG14117, 
LG14096 ມຄີາ່ K ສງູ 97, 99 ppm ແລະ 
LG14120, LG14122, ສງູຫຼາຍ 180 ແລະ 
125 ppm ຕາມລຳດບັ ລະອຽດຕາຕະລາງ 6.

IV. ÅßÛîÍ ãÖß ÅíÌËßÌà

	 ເວ້ົາລວມແລວ້ ເຂ້ົາໄກນ່ອ້ຍທ່ີນຳມາ 
ສກຶສານີ ້ມ ີ3 ກຸມ່ໃຫຍ ່ທ່ີແຕກຕາ່ງກນັ ຄ:ື ໄກ ່
ນອ້ຍແດງ, ໄກນ່ອ້ຍລາຍ ແລະ ໄກນ່ອ້ຍເຫືຼອງ. 
ດາ້ນຄນຸລກັສະນະຂອງເມດັ ເປັນເຂ້ົາເມດັປ້ອມ 
ເໝືອນກນັ ທງັສາມກຸມ່ແນວພນັ ໄດລ້ກັສະນະ 
ຂອງ Tropical Japonica ຈະແຕກຕາ່ງພຽງແຕ ່
ສຂີອງເປືອກ ແລະ ສກີ ົນ້ຂອງເມດັ ຈາກແຊກ 
ແດງເຂັມ້ໆ ຫາ ມວ້ງແກ່ໆ  ແລະ ນ ໍາ້ຕານດຳໆ 
ຕາມລຳດບັ. ຄນຸນະພາບດາ້ນການສ ີ ເຫັນວາ່ 
ເປີເຊັນການສ ີສງູກວາ່ ເຂ້ົາທຳມະດາ ໜອ້ຍນຶ່ ງ 
ແຕເ່ຫັນວາ່ ມເີມດັຫກັໜອ້ຍກວາ່ ເຂ້ົາແນວພນັ 
ທ ົ່ວໆໄປ.

	 ຄນຸນະພາບດາ້ນການກນິ ແລະ ຄວາມ 
ຫອມ ສມົທຽບລະຫວາ່ງສາມກຸມ່ ເຫັນວາ່ ເຂ້ົາໄກ ່
ນອ້ຍລາຍ ຈະອອ່ນ, ນູມ້, ແຊບ ແລະ ຫອມກວາ່ 

ໄກນ່ອ້ຍແດງ ແລະ ເຫືຼອງ ໂດຍສະເພາະ LG 
14110 ແລະ LG14108 ຈາກ ເມອືງແປກ ແລະ 
LG14106 ແລະ LG14112 ຈາກ ເມອືງຜາ 
ໄຊ ເປັນເຂ້ົາທ່ີມຄີນຸນະພາບການກນີ ດກີວາ່ໝູ,່ 
ຖາ້ທຽບໃສແ່ນວພນັ ທ່ີໃຊເ້ປັນຕວົຢືນ ເຂ້ົາທ່ີກນີ 
ແຊບ ອອ່ນນູມ້ ແລະ ຫອມ ຄ ື ກຂ6 ແລະ 
ຫອມນາງນວນ ແມນ່ເທ່ົາໆກນັ ແຕເ່ວລາເຂ້ົາໜ້ືງ 
ເຢັນແລວ້ ເຂ້ົາໄກນ່ອ້ຍດ ັງ່ກາ່ວ ຈະເສຍຄວາມ 
ຫອມ ແຕຍ່ງັອອ່ນຢູ ່ ເຊ່ັນດຽວກບັ ເຂ້ົາ ກຂ6 
ແລະ ເຂ້ົາຫອມນາງນວນ. ແຕຖ່າ້ທຽບໃສ ່ເຂ້ົາ 
ໄກນ່ອ້ຍເຫືຼອງ LG3762 ທ່ີປກູຢູສ່ນູຄ ົນ້ຄວາ້ເຂ້ົາ 
ແລະ ພຶດເສດຖະກດິ ໃນລະດຝູນົ 2007 ເຂ້ົາ 
ໄກນ່ອ້ຍ ຈາກ ແຂວງຊຽງຂວາງ ແລະ ຫວົພນັ 
ຈະແຊບ ແລະ ຫອມກວາ່ ໂດຍສະເພາະ ເຂ້ົາ 
ໄກນ່ອ້ຍລາຍ ຈາກແຂວງຊຽງຂວາງ, ຄນຸນະ 
ພາບເມດັເຂ້ົາສານ ຂອງເຂ້ົາໄກນ່ອ້ຍ LG3762 
ແມນ່ເປັນເມດັທ່ີບ່ໍເຕັມດປີານໃດ ແລະ ມຈີດຸດຳໆ 
ສວ່ນວາ່ ເມດັເຂ້ົາໄກນ່ອ້ຍ ຈາກ ແຂວງຫວົພນັ 
ແລະ ຊຽງຂວາງ ຈະເປັນເມດັຕື່ ງເຕັມດກີວາ່. 

	 ຂໍສ້ງັເກດໂດຍລວມ ເຂ້ົາທ່ີປກູຢູເ່ຂດ 
ຊຽງຂວາງ ແລະ ຫວົພນັ ຄນຸນະພາບຈະດກີວາ່ 
ອາດເໝາະກບັສະພາບດນິຟ້າອາກາດ ເຊ່ັນ: ປກົ 
ກະຕ ິ ຝນົມກັຕກົຊວ້ງເຂ້ົາກາໍລງັຕ ັງ້ທອ້ງ (ຕ ົນ້ 
ເດອືນກນັຍາ ຫາ ກາງເດອືນຕລຸາ), ເລ້ີມແຕເ່ຂ້ົາ 
ອອກດອກ ຈະມນີ ໍາ້ໝອກຫຼາຍຂຶນ້ເລ້ືອຍໆ ຈນົ 
ຮອດໄລຍະເກບັກຽ່ວ, ໃນໄລຍະປກັດຳ ຫາໄລ 
ຍະແຕກກສໍງູສດຸ ປະລິມານແສງແດດ ຈະຫຼາຍ 
ແຕວ່າ່ ໄລຍະເຂ້ົາອອກດອກ ໄປຫາ ໄລຍະເກບັ 
ກຽ່ວ ປະລິມານແສງແດດ ຈະລດຸລງົເຖງີ 40% 
ເນື່ອງຈາກນ ໍາ້ໝອກປກົຄມຸດນົ ໃນແຕລ່ະມ ື ້ ຫືຼ 
ບາງຄ ັງ້ ມຝີນົຝອຍເປັນໄລຍະ. ສະພາບພ້ືນທ່ີ 
ປກູ ເປັນນາຮອ່ມພ,ູ ຕາມວາ່ງຝາ ແລະ ນາຕນີ 
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	 Appa, R.S., C. Bounphanousay, 
J.M. Schiller and M.T. Jackson, 2002a. 
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Genet. Res. Crop Evol., 49: 75-81.

	 Appa, R.S., C. Bounphanousay, 
J.M. Schiller, A.P. Alcantara and M.T. 
Jackson, 2002b. Naming of traditional rice 
varieties by farmers in the Lao PDR. Genet. 
Res. Crop Evol., 49: 83-88.

	 Appa Rao S., J.M. Schiller, 
C. Bounphanousay, M.T. Jackson, P. 
Inthapanya and K. Douangsila.2006c. 
Aromatic Rices of Laos. In: Rices in 
Laos. J.M. Schiller, M. Chanphengxay, B. 
Linquist, and S. Appa Rao, (Eds). Los Banos 
(Philippines): International rice Research 
Institute. p 159-174.

	 Schiller J. M, Appa Rao S, 
Hatsadong, Inthapanya P, Douangsila 
K. 2006. Glutinous rice in Laos.  In: J.M. 
Schiller, M. Chanphengxay, B. Linquist, 
and S. Appa Rao, Editors. Rices in Laos. 
Los Banos (Philippines): International rice 
Research Institute. p 197-214. 

ບາ້ນ ປກູໃນລະຫວາ່ງເສັ້ນຂະໜານທີ 19-20 
ອງົສາເໜືອ ແລະ ເສັ້ນແວງທີ 103-104 ອງົສາ 
ຕາເວັນອອກ ແລະ ລະດບັສງູລະຫວາ່ງ 663-
1,220 ແມດັ ຈາກລະດບັນ ໍາ້ທະເລ. ໃນນ ັນ້, 
ແຂວງຊຽງຂວາງ ສງູຫຼາຍ 1,046-1,220 ແມດັ, 
ດນິເຂດນີ ້ເປັນດນິທ່ີມກີດົສງູ, ທາດອງົຄະທາດ 
ສງູ, ທາດອາສດົລວມ, ຟດົສະຟໍ ແລະ ກາລີ ໃນ 
ອດັຕາສງູຫຼາຍ ສມົທຽບກບັລະດບັມາດຕະຖານ 
(ຕາຕະລາງ 6), ຊຶ່ ງຜາ່ນມາ ນກັຄ ົນ້ຄວາ້ ຫຼາຍ 
ທາ່ນ (Goodwin et al., 1994a; Khush and 
De la Cruz, 1998; Singh et al., 2003) ໄດສ້ກຶ 
ສາຄນື ກຽ່ວກບັປດັໃຈຕາ່ງໆຂາ້ງເທີງນ ັນ້ ທ່ີກະ 
ທບົເຖງີການສະແດງທາງດາ້ນຄວາມຫອມ ແລະ 
ລກັສະນະອື່ ນໆຂອງເມດັພນັ ແລະ ເຮັດ ໃຫມ້ກີານ 
ປ່ຽນແປງເກດີຂຶນ້ໄດ ້ ເຊ່ັນ: ຄວາມຫອມລດຸລງົ 
ຫືຼ ເພ້ີມຂຶນ້ ຄນຸນະພາບຂອງເມດັເຂ້ົາ ແລະ 
ການກນິຈະດ ີ ຫືຼ ບ່ໍດ.ີ ແຕຈ່າກການວໄິຈຄ ັງ້ນີ ້
ເຫັນວາ່ ຜນົໄດຮ້ບັບ່ໍດປີານໃດ ຍອ້ນຕວົຢາ່ງ 
ແນວພນັເຂ້ົາທ່ີເກບັມາ ເປັນເຂ້ົາເກົ່ າ ຊຶ່ ງເກບັໄວ ້
ຂາ້ມປີ ເປັນສວ່ນໃຫຍ ່ ແລະ ບອ່ນທ່ີເກບັມຽ້ນ 
ແມນ່ເກບັໄວເ້ລ້ົາເຂ້ົາທຳມະດາ ຂອງ ຊາວບາ້ນ, 
ໃນສະພາບ ແລະ ເງ ື່ອນໄຂ ດ ັງ່ກາ່ວ ສ ົ່ງຜນົກະ 
ທບົຕ່ໍຄວາມຫອມຂອງເຂ້ົາ ຂໍມ້ນູອາດບ່ໍຊດັເຈນ 
ແລະ ການວໄິຈ ພຽງແຕໃ່ນລະດບັ ຮບູຮາ່ງລກັ 
ສະນະພາຍນອກ ແລະ ການສຳພາດ ເພ່ືອໃຫລ້ະ 
ອຽດຊດັເຈນຕື່ ມ ຄວນເກບັຕວົຢາ່ງທ່ີເກບັກຽ່ວ 
ໃໝ່ໆ  ແລະ ວໄິຈເລິກ ເຖງີດາ້ນສລີິລະສາດ 
ແລະ ດາ້ນເຄມ ີຄວາມຫອມ ຂອງ ແນວພນັເຂ້ົາ 
ດ ັງ່ກາ່ວ.
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âÜÀßÅàÌÉéÈÂèÈ 1: ການກະຈາຍແນວພນັຂອງເຂ້ົາໄກນ່ອ້ຍ ຢູ ່ແຂວງຫວົພນັ ແລະ ຊຽງຂວາງ.

LG No Col No​ ÆìñãÌ×ÑèÌ ÆìñãÌ×ÑèÌ ​ãÁ×Ã ​âÓìÜÃ ​ÖßÈèÍÅïÃ
(ãÓèÈ) LtD LtM LgD LgM

14095 ARC-XK-001-1 Kay noi deng æÀŠÌ‹ÜÇãÈÃ XK P 1130 19 51.468 103 33.508
14096 ARC-XK-002-2 Kay noi Leuang æÀŠÌ‹ÜÇâÛìÜÃ XK P 1128 19 51.468 103 33.508

14097 ARC-XK-003-3 Kay noi Lay dam æÀŠÌ‹ÜÇÖàÇÈá XK P 1150 19 52.242 103 33.202
14098 ARC-XK-004-4 Kay noi Leuang æÀŠÌ‹ÜÇâÛìÜÃ XK P 1220 19 56.853 103 39.121
14099 ARC-XK-005-5 Kay noi Lay dam æÀŠÌ‹ÜÇÖàÇÈá XK p 1220 19 56.853 103 39.121

14100 ARC-XK-006-6 Kay noi Leuang æÀŠÌ‹ÜÇâÛìÜÃ XK P 1220 19 57.564 103 37.567
14101 ARC-XK-007-7 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK P 1170 19 55.99 103 37.803
14102 ARC-XK-008-8 Kay noi Lay dam –æÀŠÌ‹ÜÇ–ÖàÇ–Èá XK PhX 1100 19 29.93 103 11.452
14103 ARC-XK-009-9 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK PhX 1100 19 29.93 103 11.452

14104 ARC-XK-010-10 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK PhX 1110 19 30.597 103 10.522
14105 ARC-XK-011-11 Kay noi deng –æÀŠ–Ì‹ÜÇ–ãÈÃ XK PhX 1100 19 32.303 103 17.953
14106 ARC-XK-012-12 Kay noi lay dam –æÀŠÌ‹ÜÇ–Èá–ÖàÇ XK PhX 1105 19 32.35 103 17.975
14107 ARC-XK-013-13 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK PhX 1105 19 32.35 103 17.975
14108 ARC-XK-014-14 Kay noi Lay –æÀŠÌ‹ÜÇ–ÖàÇ– XK Koun 1082 19 32.835 103 36.936
14109 ARC-XK-015-15 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK Koun 1088 19 32.463 103 37.611
14110 ARC-XK-016-16 Kay noi Lay –æÀŠÌ‹ÜÇ–ÖàÇ XK Koun 1089 19 35.169 103 32.763
14111 ARC-XK-017-17 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK Koun 1089 19 35.169 103 32.763
14112 ARC-XK-018-18 Kay noi Lay dam –æÀŠÌ‹ÜÇ–ÖàÇÈçà XK Koun 1118 19 36.235 103 28.445
14113 ARC-XK-019-19 Kay noi deng –æÀŠÌ‹ÜÇ–ãÈÃ XK PhK 1087 19 61.161 103 11.186
14114 ARC-XK-020-20 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛì–Ã XK PhK 1093 19 60.373 103 10.825
14115 ARC-XK-021-21 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ XK PhK 1046 19 52.399 103 7.093
14116 ARC-HP-022-1 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP VX 698 20 56.699 104 28.337
14117 ARC-HP-023-2 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP VX 695 20 36.757 104 29.326

14118 ARC-HP-024-3 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP VX 663 20 34.343 104 34.2
14119 ARC-HP-025-4 Kay noi deng –æÀŠÌ‹ÜÇ–ãÈÃ HP VX 667 20 34.354 104 34.112
14120 ARC-HP-026-5 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP VX 893 20 42.316 104 23.027
14121 ARC-HP-027-6 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP CN 1016 20 43.453 104 82
14122 ARC-HP-028-7 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP CN 1002 20 46.686 103 97.265

14123 ARC-HP-029-8 Kay noi Leuang –æÀŠÌ‹ÜÇ–âÛìÜÃ HP CN 988 20 47.555 103 99.674
14124 ARC-HP-030-9 Kay noi Lay –æÀŠÌ‹ÜÇ–ÖàÇ HP CN 988 20 47.555 103 99.674
14125 ARC-HP-031-10 Kay noi Leuang –æÀŠÌ‹ÜÇ–âØðìÜÃ HP CN 938 20 42.412 104 3.996
14126 ARC-HP-032-11 Kay noi deng –æÀŠÌ‹ÜÇ–ãÈÃ HP CN 1070 20 27.735 104 4.402

14127 ARC-HP-033-12 Kay noi Leuang –æÀŠÌ‹ÜÇ–âØðìÜÃ HP CN 1073 20 27.36 104 7.113

ÚàÇâØÈ: LG no. = ເລກທ່ີທະບຽນທະນາຄານເຂ້ົາຂອງລາວ, XK = ຊຽງຂວາງ, HP = ຫວົພນັ, 
P = ເມອືງແປກ, PhX = ຜາໄຊ, K = ຄນູ, PhK = ພກູດູ, VX = ວຽງໄຊ, CN = ຊຳເໜືອ, 
LtD = ເສັ້ນຂະໜານ (ອງົສາ) Ltm = ເສັ້ນຂະໜານ (ນດິດາ), LgD = ເສັ້ນແວງ (ອງົສາ), ແລະ 
LgM = ເສັ້ນແວງ (ນດິດາ)
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âÜÀßÅàÌÉéÈÂèÈ 2: ຜນົຂອງການວໄິຈດນີ ໃນພ້ືນທ່ີປກູເຂ້ົາໄກນ່ອ້ຍ.

LG No. ÆìñãÌ×ÑèÌ
ÌçòàâÍê 
ÈéÌ

pH 
(H2O)

pH 
(KCL)

EC 
ms%

OM%
N 

Total%
P Available

( ppm)
K Available

( ppm)

14119 –æÀŠ–Ì‹ÜÇ–ãÈÃ 24 4.9 3.8 0 1 1.1 17 62
14126 æÀŠ–Ì‹ÜÇ–ãÈÃ 31 5.3 3 0 1 0.7 9 67

14095 æÀŠ–Ì‹ÜÇ–ãÈÃ 1 5.8 4.5 0.1 3 13 1 99

14105 æÀŠ–Ì‹ÜÇ–ãÈÃ 16 5.5 4.3 0 4 16.8 4 42

14113 æÀŠ–Ì‹ÜÇ–ãÈÃ 18 5.1 4 0.1 3 0.7 6 25

14124 –æÀŠ–Ì‹ÜÇ–ÖàÇ 27 5.7 4.5 0.1 3 0.7 9 58

14110 æÀŠ–Ì‹ÜÇ–ÖàÇ 11 5.2 3.9 0.1 4 1.1 4 81
14108 æÀŠ–Ì‹ÜÇ–ÖàÇ 7 5.4 4 0 3 0.7 4 46
14097 æÀŠ–Ì‹ÜÇ–ÖàÇÈá 3 5.1 3.8 0 2 0.4 4 63

14099 æÀŠ–Ì‹ÜÇ–ÖàÇÈá 4 5.6 4.6 0.1 1 0.7 5 35

14102 æÀŠ–Ì‹ÜÇ–ÖàÇÈá 13 5.3 4.2 0.1 4 2.5 31 145

14106 æÀŠ–Ì‹ÜÇ–ÖàÇÈá 17 5.8 4.7 0.1 4 16.5 5 55

14112 æÀŠ–Ì‹ÜÇ–ÖàÇÈá 12 5.2 3.9 0.1 4 1.1 4 81

14116 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 23 5.7 4.5 0 2 2.5 5 72
14117 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 21 7.1 6.3 0.1 1 1.4 5 97
14118 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 22 5.3 3.9 0 1 8.8 6 77

14120 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 25 5.1 3.8 0.1 3 0.4 7 180

14121 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 29 4.9 3.8 0.1 3 1.1 11 50
14122 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 30 5.1 3.9 0.1 2 1.1 7 125
14123 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 26 5 3.9 0.1 3 2.1 36 83

14125 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 28 5.2 3.9 0.1 2 1.8 9 31

14127 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 28 5.2 3.9 0.1 2 1.8 9 31

14096 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 1 5.8 4.5 0.1 3 13 1 99

14098 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 5 5.4 4 0.1 3 0.7 5 63
14100 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 2 5.7 4.2 0.1 4 2.8 3 53
14101 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 6 6.6 5.5 0.1 2 0.7 3 45
14103 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 15 5.3 4 0 3 1.4 5 38

14104 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 14 4.8 3.8 0.1 1 0.7 9 54

14107 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 10 5.3 3.9 0 2 1.8 3 65
14109 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 9 5 3.8 0.1 3 0.7 5 42

14111 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 8 5.2 4 0.1 3 1.8 4 42

14114 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 19 5.1 4 0.1 5 1.1 6 52
14115 æÀŠ–Ì‹ÜÇ––âÛìÜÃ 20 5 3.8 0.1 2 0.7 6 32

ÅïÃ–ÅîÈ 7.1 6.3 0.1 5 16.8 36 180

Éœ–ÅîÈ 4.8 3 0 1 0.4 1 25
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ÏíÌ–ÀàÌ–Åá–Û×ÈÀàÌÌáåÆ‹ãÌ×ÑèÌâÁ¿àÍíÀÑºÌâÓìÜÃ –
åÌ– 2 –ãÁ×Ã–ÑàÀ–âÙìÜ –ÁÜÃ– ÅÎÎ Öà×

×ÞÃÑÜÌ ÍîÌÑßÌîæÆ1, ÈÕ.–åÄ ÍîÌ–Ñß–Ìî–æÆ1, MUTO Chiaki2 ãÖß KAWANO Kazuaki3––, 
ÑïÓê ÜêÌËß–ÎèÌÇà–1

 
ÍíÈÂèÈØÇçò

	 ÀàÌ–Åá–Û×È “ÀàÌÌáåÆ‹ãÌ×ÑèÌâÁ¿àÍíÀÑºÌâÓìÜÃ” –äÈÇ–Åß–âÑàß –âÁ¿à–ÍíÀ ÄàÀ ÚïŠÍ‹àÌ 
Ë¯–ÔïŠØŠàÃæÀÅÜÀÛêÀ, ÓêÂ×àÓâÎèÌâÜÀßÖèÀ ËàÃÈ‹àÌâÏ³àÑèÌ, ÝêÈÂÜÃÎßâÑÌê ãÖß ÀàÌâÆ²Ü 
Êì ÄàÀãÁ×ÃØí×ÑèÌ ãÖß Û×ÃÑßÍàÃ. æÈ‹âÀèÍÁ§ÓïÌÖßÜÞÈ È‹àÌÝêÈÂÜÃÎßâÑÌê åÌÀàÌâÝèÈ 
æÝŠãÍÍÈ¨ÃâÈêÓ ãÖß âÉ¿àäÝÓãÌ×ÑèÌâÁ¿àÑºÌâÓìÜÃ Ë¯ÇèÃÌáåÆ‹ åÌ 11 ÚïŠÍ‹àÌ, 5 Éí×âÓìÜÃ ÁÜÃ 
ãÁ×ÃØí×ÑèÌ ãÖß Û×ÃÑßÍàÃ Æ±ÃÓêÆíÌâÏíñàæÉãÈÃ, æÉÑ×Ì, ÁßÓî, Ô‹à× ãÖß Ó¿Ã. ÏíÌ–ÀàÌ–Åá–
Û×ÈåÌÂ´ÃÌêò âØèÌ–×Šà:  –âÁ¿à–ÑºÌ–âÓìÜÃ–Öà×âÝíà –äÈÇ–Åß–âÑàß– âÁ¿àÍíÀ– ÇèÃ–ÓêÂ×àÓÛàÀÛàÇÔïŠ Í¡–×Šà–
Äß–âÎèÌÈ‹àÌ–ãÌ×–ÑèÌ, ÀàÌÌáåÆò, ÀàÌÜßÌîÖèÀ–ãÌ×–ÑèÌ ãÖß –åÌ–Ì´Ì ÀàÌÜßÌîÖèÀ–âÁ¿à–ÑºÌâÓìÜÃ–
ÁÜÃ–Æà×–ÀßÅéÀÜÌ– âØèÌ–×Šà– Óê–Â×àÓÉéÈ–ÑèÌ–– ãÖß ÅáÑèÌ ÀèÍ×èÈËßÌàËá, ÝêÈÂÜÃÎßâÑÌê ãÖß 
ÁßÌíÍËáÌÞÓ ÜèÌÈêÃàÓ –ãÖß Óê–Â×àÓ–Ýï‹–ÑïÓ–ÎèÌÇà–Æà×Í‹àÌ–ÛàÇ–ÜèÌ Ë¯Í³ÓÆòÜÌÔïŠåÌÑºÌÊàÌÁÜÃ 
ÎßÆàÆíÌÖà× ÀŠÞ×ÀèÍÀàÌâÝèÈæÝŠãÍÍÈ¨ÃâÈêÓ. ÌÜÀ–Ì¸–ãÖ‹× ÇèÃÅàÓàÈ–âÉ¿à–äÝÓ–ãÌ×–ÑèÌ–âÁ¿à–ÑºÌ–
âÓìÜÃ– æÈ‹–ËèÃ–ÚíÈ 116 –ãÌ×–ÑèÌ –ãÖ–ß –ãÌ×–ÑèÌÈ¨ÃÀŠà× –Äß–Ìá–æÎ–ÅìÍÉ¡ÅëÀÅà–Â×àÓ–ÛàÀ–ÛàÇ– Öß–
Ø×ñàÃ ÎßÆàÀÜÌ ÁÜÃ–Ñ×À–ÓèÌÉ¡–æÎ–.
	
ÂçàÅçàÂèÌ:  Â×àÓ–ÛàÀ–ÛàÇ, –âÁ¿à–ÑºÌ–âÓìÜÃ, ÝêÈÂÜÃÎßâÑÌê

1ÅïÌ–Â¿ÌÂ×‹à–âÁ¿à –ãÖß ÑëÈ–âÅÈÊßÀéÈ–, ÅÂÀÎ.
2Student of Gifu University, Japan.
3Researcher of Folklore, Kagoshima Prefectural, Musium, Japan.
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Survey on the use of traditional upland rice 
from two northern provinces of Lao PDR

Viengphone BOUNPHANOUSAY1, Dr. Chay BOUNPHANOUSAY1, MUTO Chiaki2 , 
KAWANO Kazuaki3 and Phoumy INTHAPANYA1

Abstract

	 Survey on the use of traditional rice varieties, specially upland rice from some villages 
in remote areas of Houaphanh and Louang Phrabang provinces. Those varieties have very 
unique in different ethnic groups, religions, customs and belief. All information obtained 
from this survey is an indigenous knowledge of farmers related to upland rice growing 
methods and practices and history of local rice and other crop varieties used by interviewing 
farmers. In addition, more than hundred samples of traditional rice were collected from 11 
villages in 5 districts of Houaphanh and Louang Phrabang provinces. The target villages have 
survey; consist of different ethnics groups such as Thaideng, Thaiphouan, Khamu, Yao and 
Hmong. The results show that in these regions still rich and diverse with traditional varieties, 
especially upland rice, including number of rice varieties used and conserved. Farmers’ 
conservation methods are related to their culture, religion and indigenous knowledge. Yet, so 
many potential knowledge and practices still hide behind of these ethnic people.  So, we need 
further detail survey on those practice and knowledge. During the mission we could collect 
116 samples of traditional rice varieties; these samples will continues to study on genetic 
diversity between and within their populations.  

Key words: 	 Diversity, Traditional rice.

1Rice and Cash Crop Research Center
2Student of Gifu University, Japan.
3Researcher of Folklore, Kagoshima Prefectural, Musium, Japan.
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I. ÍíÈÌçà

ÅÎÎ Öà× âÎèÌÎßâËÈÌ±Ã Ë¯ÓêÂ×àÓ 
ÜîÈíÓÝ¨ÃÓê È‹×ÇÆèÍåÌÈéÌ ÅéÌåÌÌŸ, ÓêÂ×àÓ 
ÛàÀÛàÇ ËàÃÈ‹àÌÆê×ßÌàƒÑèÌ, ÜîÈíÓÅíÓÍïÌ 
æÎÈ‹×Ç ãÌ×ÑèÌâÁ¿àÑºÌâÓìÜÃ. âÁ¿à–ÑèÌ–ÑºÌ 
âÓìÜÃ–– âÎèÌ–âÁ¿àË¯Óê–ÖèÀÅßÌß–ÑàÇ–ÌÜÀ –ãÉÀ 
ÉŠàÃ–ÀèÌ–ÛàÇ –ãÉŠ–À¡–ÅàÓàÈ–ãÇÀ–Ñ×À–ÓèÌ–ÜÜÀ–
âÎèÌ–ÀîŠÓ–æÈ‹ –ãÖß Óê–Æ²–ÎßÄá–ÑèÌ–Ë¯–ãÉÀ–ÉŠàÃÀèÌ 
–æÎ–ÉàÓ–ãÉŠÖß–Ë‹ÜÃ–Ê¯–Ì (Harlan, 1992) Æà×– 
ÀßÅéÀÜÌ –ÄßÉ´ÃÆ²–Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ–æÎ –ÉàÓ–ÖèÀ 
ÅßÌß–âÈ¨ÌË¯–âØèÌ, ÍàÃ–Â´Ã Æ²–ãÌ×–ÑèÌ–Ë¯–Æà×–Àß 
ÅéÀÜÌ–É´ÃÁëòÌ–ãÉÀ–ÉŠàÃ–ÀèÌ– ãÉŠ–ÑíÍ–×Šà –âÎèÌ–ÑèÌ 
–ÈÞ×–ÀèÌ –ãÖß ÀíÃÀèÌÁ‹àÓ Æ²–Âì–ÀèÌ–ÑèÈ–âÎèÌ–ãÌ×–
ÑèÌ–Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ (Watabe, 1967). Â×àÓ–
ÛàÀ–ÛàÇ–ËàÃ–È‹àÌ–ÑèÌËî–Àçà –ÁÜÃ–âÁ¿à–ÑºÌ–âÓìÜÃ– 
Óê–Â×àÓ–ÅáÂèÌ–ÛàÇ –âÑàßâÎèÌ–ãÛñÃÑèÌËî–Àçà 
(Germplasm) ÅáÖèÍ– ÀàÌ–ÎèÍÎîÃ–ÑèÌ–âÁ¿à– åÌ– 
Åß–æÚ–åÚñ (Harlan, 1992). ÌÜÀÄàÀ–Ì¸ Â×àÓ 
–ÛàÀ–ÛàÇ– ÁÜÃ–ãÌ×–ÑèÌ–âÁ¿à–ÑºÌ–âÓì–ÜÃ ÇèÃ–Óê–Îß–
äØÇ–È–åÌ–ÀàÌ–Ìá–ãÌ×–ÑèÌ–Óà–ÎïÀ –åÌ–âÁÈ–Ë¯–Í¡–Åà 
ÓàÈ–ÎïÀ–ÑèÌÎèÍÎîÃ–æÈ‹ –åÌ–Ì´ÌÄß–âÎèÌ–ÀàÌÜßÌî 
ÖèÀ –ãÖß –âÑ¸ÓÂ×àÓ–ÛàÀ–ÛàÇ–åÌ–ÖßÈèÍ–ãÎÃ–ÎïÀ–
æÈ‹ –âÆ¨Ì–×Šà ÀàÌ–ÎïÀ–ÑèÌ–ÑºÌ–âÓìÜÃ–âÎèÌ–ãÊ×Á´Ì–
ãÎÃÎïÀ–ÑèÌ–ÎèÍÎîÃ Äß–ÛîÈÏŠÜÌ–Â×àÓ–ÝîÌ–ãÝÃ 
–ãÖß Â×àÓ–âÅÇ–ØàÇ –ÄàÀ–ÀàÌÖßÍàÈ–ÁÜÃ–Ñß 
ÇàÈ–åÚ‹– ÁÜÃ–âÁ¿àæÈ‹ (Zhu et al., 2000).

ÅÎÎ Öà× âÎèÌÎßâËÈÌ±Ã Ë¯âÎèÌãÛŠÃ 
ÀáâÌêÈ ÁÜÃãÌ×ÑèÌâÁ¿àÙÞ×, Ñ‹ÜÓÀèÌÌ´Ì 
ÇèÃÓêÅêÖßÎß, ×èÈËßÌàËá, ÝêÈÂÜÃÎßâÑÌê 
ãÖß ÁßÌíÍËáÌÞÓÜèÌÈêÃàÓÍ³ÓÆòÜÌ –ãÖß 
Ñí×ÑèÌ ÀèÍ–ÀàÌ–ÜßÌîÖèÀ–ÑèÌ–âÁ¿à–ÑºÌ–âÓìÜÃ ÔïŠ 

åÌÑºÌÊàÌ ÁÜÃ ÎßÆàÆíÌÖà× ÍèÌÈàâÏ³à; 
Æ±ÃÍàÃÜèÌ À¡ÇèÃÍ¡ËèÌæÈ‹ÓêÀàÌÅëÀÅà Â¿ÌÂ×‹à 
ãÖß ÍèÌËëÀ âÎèÌÓïÌÓçÖßÈíÀÜèÌÖŸÂŠà ÁÜÃ 
ÆàÈâË²Ü. ÅßÌ́Ì, Ä±ÃÓêÂ×àÓÄáâÎèÌ É‹ÜÃæÈ‹ 
ÓêÀàÌÅëÀÅàÂ¿ÌÂ×‹à, Á¹ÌËßÍÞÌ ãÖß ÁÞÌ 
ÖíÃåÌÎßØ×èÈÅàÈÂáÁÜÃÆàÈ.

åÌæÖÇßÏŠàÌÓà ÓêÛàÇÙŠ×ÇÃàÌ 
ãÖß ÜíÃÀàÌÄèÈÉ´ÃÉŠàÃƒ ËèÃÑàÀÖèÈ ãÖß 
âÜÀßÆíÌ æÈ‹ÑßÇàÇàÓ ÅëÀÅàÂ¿ÌÂ×‹àÓïÌÓç 
ÖßÈíÀË¯æÈ‹ÀŠà×ÓàÁ‹àÃâËéÃÌ´Ì ÓàâÎèÌæÖÇß 
äÈÇÅßâÑàß ãÉŠÎê 1995 âÎèÌÉ¿ÌÓà æÈ‹Óê 
äÂÃÀàÌ Lao-IRRI Biodiversity æÈ‹âÖ¯ÓÅá 
Û×È, âÉ¿àäÝÓ ãÖß ÜßÌîÖèÀ ãÌ×ÑèÌâÁ¿àÑºÌ 
âÓìÜÃÖà× ÄàÀË³×ËîÀÓîÓ ÁÜÃ ÎßâËÈ ÓàæÈ‹ 
14,000 À×ŠàÉí×ÔŠàÃ; Æ±ÃåÌÌ´Ì Â×àÓÛàÀ
ÛàÇËàÃÈ‹àÌÆ²ãÌ×ÑèÌË¯ãÉÀÉŠàÃÀèÌ ÓêâÊéÃ 
3,200 À×ŠàÆ². åÌæÖÇßËêÅÜÃ ÁÜÃäÂÃÀàÌ 
ÇèÃæÈ‹âÖ¯ÓÅëÀÅàÑïÓÎèÌÇàÉŠàÃƒ ÁÜÃÆà×Àß 
ÅéÀÜÌ Ë¯ÀŠÞ×Á‹ÜÃÀèÍãÌ×ÑèÌâÁ¿àÑºÌâÓìÜÃ 
ãÖß ×éËêÀàÌÎßÉéÍèÈÉŠàÃƒ åÌÀàÌÏßÖéÈÀß 
ÅéÀá. 

åÌÀàÃâÈìÜÌ 12 Îê 2003 æÈ‹ÓêÀàÌ 
âÆèÌÅèÌÇàäÂÃÀàÌÝŠ×ÓÓì È‹àÌÀàÌÅëÀÅàÂ¿Ì 
Â×‹à ÝŠ×ÓÀèÌ ÖßØ×ŠàÃ ÅßÊàÍèÌ Â¿ÌÂ×‹à 
ÓßÌîÈÅàÈ ãÖß ËáÓßÆàÈ Research 
Institute of Human and Nature (RIHN), 
ÓßØà×éËßÇàæÖÀÞ×äÉ ÎßâËÈÇêÎîŠÌ ãÖß 
ÅßÊàÍèÌ Â¿ÌÂ×‹à ÀßÅéÀá ãÖß ÎŠàæÓ‹ ãØñÃ 
ÆàÈ,  ÅÎÎ Öà×,  Æ±ÃäÂÃÀàÌÌ¸  æÈ‹ÓêÀàÌÝŠ×Ó 
Óì ãÖß ãÖÀÎŠÞÌÍíÈÝÞÌ È‹àÌ×ÞÀÃàÌÅëÀÅà 
Â¿ÌÂ×‹à ËàÃ×éËßÇàÅàÈ âÉèÀÌéÀ ãÖß âÅÈ 
ÊßÀéÈÅèÃÂíÓ äÈÇåØ‹ÓêÏíÌÎßäØÇÈ ËèÃ 
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ÅÜÃÐŠàÇ. ÀàÌÝŠ×ÓÓìåÌæÖÇßÏŠàÌÓà À¡ 
âØèÌ×Šà ÉŠàÃÐŠàÇÀ¡æÈ‹ÝèÍÏíÌÎßäØÇÈ âÆ¨Ì: 
ÀàÌÅëÀÅà Â¿ÌÂ×‹à ÝŠ×ÓÀèÌ È‹àÌÂ×àÓÛàÀ 
ÛàÇ ÀàÌÌáåÆ‹ãÌ×ÑèÌâÁ¿à ÑºÌâÓìÜÃ ãÖß 
ÑßÇàÈæÚ‹ÁÜÃâÁ¿à, Å‹àÃÅ×ÌÜßÌîÖèÀâÁ¿àÎŠà, 
Å‹àÃØ‹ÜÃËíÈÖÜÃ DNA, ÓÜÍâÂ²ÜÃÜîÎßÀÜÌ 
ÝèÍåÆ‹ÀàÌËíÈÖÜÃ, âÂ²ÜÃÝèÍåÆ‹Ø‹ÜÃÀàÌ ãÖß 
ËèÈÅßÌßÅëÀÅà ÔïŠ åÌÅÜÃÎßâËÈ ÂïŠÅèÌÇà.

II. ÄîÈÎßÅíÃ

1.	 âÑ²ÜÅáÛ×È Â×àÓÛàÀÛàÇ, ÀàÌ 	
	 ÌáåÆò ãÖß ÜßÌîÖèÀ ãÌ×ÑèÌâÁíòàÑìòÌ 	
	 âÓìÜÃ.

2.	 âÑ²ÜÅëÀÅà  ãÖß  ÜßÌîÖèÀ ×èÈËßÌß 	
	 Ëá, ÝêÈÂÜÃÎßâÑÌê ãÖß ÁßÌíÍËçà	
	 ÌÞÓÜèÌÈêÃàÓ Ë¯Í³ÓÆòÜÌÔïŠåÌÑºÌÊàÌ	
	 ÁÜÃÎßÆàÆíÌÖà×ÀŠÞ×ÀèÍÀàÌâÝèÈ	
	 æÝŠãÍÍÈ¨ÃâÈêÓ. 

III. ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ

ÜîÎßÀÜÌ
åÌÀàÌÖíÃÅáÛ×ÈÂ´ÃÌ¸, ËêÓÃàÌ æÈ‹ 

âÖìÜÀâÜíà 11 ÚïŠÍ‹àÌ Ë¯âÎèÌÍ‹àÌ ÔïŠØŠàÃæÀÅÜÀ 
ÛêÀ, ÓêÂ×àÓâÎèÌâÜÀßÖèÀ ËàÃÈ‹àÌâÏ³àÑèÌ, 
ÝêÈÂÜÃÎßâÑÌê ãÖß ÀàÌâÆ²ÜÊì ÄàÀ 2 ãÁ×Ã: 
Øí×ÑèÌ ãÖß Û×ÃÑßÍàÃ. åÌÀàÌÅáÛ×È 
æÈ‹ÌáåÆ‹ãÍÍÒÜÓÅáÑàÈ, ÜîÎßÀÜÌ×èÈãËÀ 
GPS ãÖß ÊíÃâÄ‹ÇÍèÌÄîÉí×ÔŠàÃãÌ×ÑèÌâÁ¿à. 

×éËêÀàÌ
ËêÓÃàÌæÈ‹ Ñí×ÑèÌÑßãÌÀ ÀßÅéÀá 

ÎŠàæÓ‹ãÁ×Ã ãÖß ÖíÃÅíÓËíÍÑßÌèÀÃàÌÁÜÃ 

Ø‹ÜÃÀàÌ ÀßÅéÀáâÓìÜÃ âÑ²Ü×àÃãÏÌâÈêÌ 
ËàÃ ãÖß  ÂèÈâÖìÜÀÚïŠÍ‹àÌ Ë̄ÄßÖíÃÅáÑàÈ. 
Ñ‹ÜÓÌ´Ì ËàÃËêÓÃàÌÇèÃæÈ‹ÅßâÙêåØ‹ ËàÃÑß 
ãÌÀ ÀßÅéÀá ãÖß ÎñàæÓò ÎßÀÜÍ×éÆàÀàÌ 
ÄàÀ ãÁ×Ã Ì±Ã ËŠàÌ ãÖß ×éÆàÀàÌ ÄàÀ âÓìÜÃ 
Ì±Ã ËŠàÌ âÑ²ÜÌáËêÓÃàÌÖíÃÑºÌË¯.

 
ÀàÌÅáÛ×È æÈ‹åÆ‹â×ÖàËèÃÚíÈ 25 

Óòì ãÉŠ×èÌËê 13/02 âÊéÃ– 08/03/2008. ÀŠÜÌ 
ÀàÌÖíÃÅáÑàÈ ãÉŠÖßÍ‹àÌ ËêÓÃàÌæÈ‹ÎëÀÅà 
ÀèÍÌàÇÍ‹àÌ âÑ²ÜãÉŠÃÉ´ÃÀèÌæÎâÉ¿àäÝÓâÜíà 
ãÌ×ÑèÌâÁ¿àËèÃÚíÈ Ë¯ÎïÀÔïŠåÌÍ‹àÌ ãÌ×ÑèÌ 
Öß 80 ÀðàÓ ãÖß ÌèÈâÉ¿àäÝÓâÜíà Ïï‹ÉàÃÙ‹à 
ÜáÌàÈÀàÌÎíÀÂÜÃ ãÖß âÊ¿àãÀŠ ãÌ×äÝÓ, 
Ïï‹Ë¯ÓêÂ×àÓÝï‹ È‹àÌÀàÌÌáåÆ‹ãÌ×ÑèÌâÁ¿à, Ýï‹ 
ÝêÈÂÜÃÎßâÑÌê ãÖß Â×àÓâÆ²ÜÊì âÎèÌÔŠàÃÈê 
âÑ²ÜÓàÅáÑàÈ ÉàÓãÍÍÒÜÓÂáÊàÓ Ë¯ËàÃ 
ËêÓÃàÌÀÞÓæ×‹.

IV. ÏíÌæÈ‹ÝèÍ

ÏŠàÌÀàÌÖíÃÅáÛ×È, âÀèÍÀáÁ§ÓïÌÈ‹àÌ 
ÝêÈÂÜÃÎßâÑÌê åÌÀàÌâÝèÈæÝŠ ãÍÍÈ¨ÃâÈêÓ 
ãÖß âÉ¿àäÝÓãÌ×ÑèÌâÁ¿àÑºÌâÓìÜÃ Ë¯ÇèÃÌá 
åÆ‹ÔïŠåÌ 11 ÚïŠÍ‹àÌ, 5 Éí×âÓìÜÃ ÁÜÃÅÜÃãÁ×Ã 
ÑàÀâÙìÜ ãÁ×ÃØí×ÑèÌ ãÖß Û×ÃÑßÍàÃ Æ±ÃÓê 
ÆíÌâÏíñàæÉãÈÃ, æÉÑ×Ì, ÁßÓî, Ô‹à× ãÖß Ó¿Ã. 
ËàÃËêÓÃàÌ ÅàÓàÈÅßÛ‡îÍÅèÃÖ×ÓÁ§ÓïÌ åÌ 
ãÉŠÖßÈ‹àÌ æÈ‹È¨ÃÌ¸:

ÅßÑàÍÀàÌÌáåÆ‹ãÌ×ÑèÌ
âÌ²ÜÃÄàÀ×ñà ÍèÌÈàÚïŠÍ‹àÌâÎ¿àÚàÇ 

âÎèÌÚïŠÍ‹àÌË¯ÔïŠØŠàÃæÀÅÜÀÛêÀ ãÖß ÓêÜàÆêÍ 
âÝèÈæÝŠ âÎèÌÅŠ×ÌÛàÇ, ÅßÌ´Ì âÎèÌâ×ÖàÈíÌ 
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ÌàÌÓàãÖ‹× Ë¯Æà×ÀßÅéÀÜÌ ÇèÃÌáåÆ‹ãÌ× 
ÑèÌâÁ¿àÑºÌâÓìÜÃ ÔïŠâÊéÃ 100 âÎêâÆèÌ, ãÌ×ÑèÌ 
Ë¯æÈ‹âÉ¿àäÝÓÓàÄàÀ 11 ÚïŠÍ‹àÌ åÌÅÜÃ 
ãÁ×Ã Øí×ÑèÌ ãÖß Û×ÃÑßÍàÃ ÓêÈ¨ÃÌ¸: ÄàÀ 
11 ÚïŠÍ‹àÌ âÉ¿àäÝÓâÁ¿àÑºÌâÓìÜÃæÈ‹ËèÃÚíÈ 
116 Éí×ÔŠàÃ, 83 ãÌ×ÑèÌ (ລະອຽດທ່ີມາ ແລະ 
ຂໍມ້ນູປະຈຳພນັ ຕາມບດົສະຫຸຼບ ປະຈຳໜວ່ຍງານ 
2006). (Ë¯ÓêÆ²ÉŠàÃÀèÌ) åÌÌ´Ì:

-	 âÁ¿àÌà 20 Éí×ÔŠàÃ (17.24%) ãÖß 	
	 âÁ¿àæÝŠ 96 Éí×ÔŠàÃ (82.76%).

-	 âÁ¿àÙÞ× 98 Éí×ÔŠàÃ (84.48%) ãÖß 	
	 âÁ¿àÄ‹à× 18 Éí×ÔŠàÃ (15.52%).

-	 âÁ¿àÈç 12 Éí×ÔŠàÃ (10.34%), 		
	 âÁ¿àÀàÃ 19 Éí×ÔŠàÃ (16.38%) ãÖß 	
	 âÁ¿àÃèÌ 85 Éí×ÔŠàÃ (73.28%).

ãÌ×ÑèÌâÁ¿àË¯âÀèÍæÈ‹ÄàÀãÉŠÖßãÁ×Ã
ÓêÈ¨ÃÌ¸:

ãÁ×ÃØí×ÑèÌ
ÄàÀ 9 Í‹àÌ âÉ¿àäÝÓâÁ¿àÑºÌâÓìÜÃæÈ‹ 

ËèÃÚíÈ 92 Éí×ÔŠàÃ, 65 ãÌ×ÑèÌ (Ë¯ÓêÆ²ÉŠàÃ 
ÀèÌ) åÌÌ´Ì:

-	 âÁ¿àÌà 20 Éí×ÔŠàÃ (21.74%) ãÖß 	
	 âÁ¿àæÝŠ 72 Éí×ÔŠàÃ (78.26%).

-	 âÁ¿àÙÞ× 77 Éí×ÔŠàÃ (83.70%) ãÖß 	
	 âÁ¿àÄ‹à× 15 Éí×ÔŠàÃ (16.30%).

-	 âÁ¿àÈç 8 Éí×ÔŠàÃ (8.70%), 
	 âÁ¿àÀàÃ 15 Éí×ÔŠàÃ (16.30%) ãÖß 	

	 âÁ¿àÃèÌ 69 Éí×ÔŠàÃ (75.00%).
ãÁ×ÃÛ×ÃÑßÍàÃ

ÄàÀ 2 Í‹àÌ âÉ¿àäÝÓâÁ¿àÑºÌâÓìÜÃæÈ‹ 
ËèÃÚíÈ 24 Éí×ÔŠàÃ, 23 ãÌ×ÑèÌ (Ë¯ÓêÆ²ÉŠàÃ 
ÀèÌ) åÌÌ´Ì:

-	 âÁ¿àæÝŠ 24 Éí×ÔŠàÃ (100%).

-	 âÁ¿àÙÞ× 21 Éí×ÔŠàÃ (87.50%) ãÖß 	
	 âÁ¿àÄ‹à× 3 Éí×ÔŠàÃ (12.50%).

-	 âÁ¿àÈç 4 Éí×ÔŠàÃ (16.67%), 
	 âÁ¿àÀàÃ 4 Éí×ÔŠàÃ (16.67%) ãÖß 	

	 âÁ¿àÃèÌ 16 Éí×ÔŠàÃ (66.66%).

Á§ÓïÌÈ‹àÌ×èÈËßÌàËá ãÖß ÎßâÑÌê åÌ 
ÀàÌâÝèÈæÝŠãÍÍÈ¨ÃâÈêÓ

Æà×ÀßÅéÀÜÌ åÌÍèÌÈàÚïŠÍ‹àÌ Ë¯æÈ‹ÖíÃ 
Åá Û×È ÅŠ×ÌåØÇŠ ÇèÃËáÀàÌÏßÖéÈäÈÇÜàæÅ 
ÀàÌâÝèÈæÝŠãÍÍâÖ²ÜÌÖÜÇâÎèÌÛèÀ ãÖß ÇèÃ 
ÊìÝêÈÂÜÃÎßâÑÌêÈ¨ÃâÈêÓ âÁ¿àåÌÀàÌâÝèÈæÝŠ. 
ÅßÌ´Ì, âÁíàâÄ¿àÄ±ÃÓêÁßÍ×ÌÀàÌ, ÀàÌÎßÉé 
ÍèÈ ãÖß ÑéËêÀáÉŠàÃƒ åÌÀàÌâÝèÈæÝŠãÍÍ 
È¨ÃâÈêÓ ãÉÀÉŠàÃÀèÌæÎ åÌãÉŠÖßË‹ÜÃÊªÌ, ãÉŠ 
ÖßÆíÌâÏ³à Æ±ÃÓêÁ´ÌÉÜÌÀàÌÎßÉéÍèÈ ÉŠàÃƒ 
È¨ÃÌ¸: 

ÀàÌâÖìÜÀÎŠà ãÖß âÖìÜÀÍŠÜÌâÝèÈæÝŠ
äÈÇË³×æÎãÖ‹× Æà×æÝñÄßâÖìÜÀÎŠàæÓò 

ÎßÅíÓË¯ÈíÀÙà, ÁÞ×ÃàÓ ãÖß ÆîŠÓÆ²ÌÈê Ñ‹ÜÓ 
Ì´Ì À¡âÖìÜÀÍŠÜÌË¯ÓêÈéÌÈáÌŸÆîŠÓ ãÖß Ù‹à 
ÈéÌÓêÂ×àÓÅßÚœÅßâÚêÈê. ÎŠàæÓ‹ÎßÅíÓ Ë¯ 
âÚàßÅáÖèÍÎïÀâÁ¿à åÌãÉŠÖßâÁÈ À¡ÓêÂ×àÓ 
ãÉÀÉŠàÃÀèÌ âÆ¨Ì: åÌâÁÈË¯ÓêÎŠàæÓ‹ÄéÃ ãÖß 
æÓ‹ÎŠÜÃ äÈÇÅßâÑàß âÓìÜÃÆáåÉ‹, ãÁ×ÃØí× 
ÑèÌ ÀàÌâÖìÜÀÎŠà âÑ²ÜâÝèÈæÝŠÎïÀâÁ¿à, âÁíà 
âÄ¿à ÄßÆÜÀØàÍŠÜÌ Ë¯âÎèÌÎŠàÎßÅíÓæÓ‹ÄéÃ 
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ÉàÉßÖàÃ 1: ÄáÌ×ÌãÌ×ÑèÌË¯âÀèÍæÈ‹ÄàÀÚïŠÍ‹àÌäÈÇÄèÈãÍñÃÉàÓãÁ×Ã.

ãÁ×Ã ÄáÌ×ÌÍ‹àÌ ÄáÌ×ÌÉí×ÔŠàÃ %

Øí×ÑèÌ 9 92 79.31

Û×ÃÑßÍàÃ 2 24 20.69

Ö×ÓËèÃÚíÈ 11 116

ÉàÉßÖàÃ 2: ÄáÌ×ÌãÌ×ÑèÌË¯âÀèÍæÈ‹ äÈÇÄèÈãÍñÃÉàÓÌéâ×È ãÖß ÜàÇîÁÜÃâÁ¿à.

ÜàÇîãÌ×ÑèÌ âÁ¿àÌà âÁ¿àæÝŠ ÄáÌ×ÌÉí×ÔŠàÃ %

âÁ¿àÈç 0 12 12 10.34

âÁ¿àÀàÃ 0 19 19 16.38

âÁ¿àÎê 20 65 85 73.28

Ö×Ó 20 96 116

ÉàÉßÖàÃ 3: ÄáÌ×ÌãÌ×ÑèÌË¯âÀèÍæÈ‹ äÈÇÄèÈãÍñÃÉàÓÆßÌéÈ ãÖß Ìéâ×ÈÁÜÃâÁ¿à.

ÆßÌéÈâÁ¿à âÁ¿àÌà âÁ¿àæÝŠ Ö×Ó %

âÁ¿àÙÞ× 16 82 98 84.48

âÁ¿àÄ‹à× 4 14 18 15.52

Ö×Ó 20 96 116

% 17.24 82.76
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ÎíÌæÓ‹ÎŠÜÃ. ÍŠÜÌæÝŠË¯ÅàÓàÈåØ‹ÏíÌÏßÖéÈÈê 
À×ñàÚïŠ ãÓŠÌÎŠàÎßÅíÓæÓ‹ÄéÃÎíÌæÓ‹æÖŠ, ÖÜÃ 
ÖíÃÓà ãÓŠÌÎŠàæÓ‹ÄéÃÎíÌæÓ‹âÝ‹Ç, æÓ‹ÆÜÈ, 
æÓ‹ÝíÀ. åÌâÁÈË¯Í¡ÓêæÓ‹ÎŠÜÃ Âì Í‹àÌÊŸÖà 
ãÖß Í‹àÌØ‹×ÇÉëÌ âÓìÜÃ×ÞÃËÜÃ, ãÁ×ÃØí× 
ÑèÌ. åÌâÁÈÌ̧ ÎŠàË¯âÚàßÅíÓÀ×ŠàÚïŠ ãÓŠÌ 
ÎŠàÎßÅíÓæÓ‹ÄéÃ ÎßâÑÈæÓ‹À¡ ãÖß æÓ‹ÅßäÀ 
ãÖß æÓ‹ÄéÃÎíÌÎŠàÉÜÃ (À‹×ÇÎŠà). ÎŠàÎßÅíÓ 
âÖ³àÌ¸ ÅàÓàÈâÝèÈåØ‹ÈéÌÓêÂ×àÓÆîŠÓÆ²Ì æÈ‹ 
ÈíÌÀ×Šà ãÖß ÅàÓàÈåØ‹ÏíÌÏßÖéÈÈê. ÏíÌÏß 
ÖéÈÅßâÖŠÇ ãÓñÌ âÁ¿àæÝŠ 2 äÉÌ É¡âÝèÀÉà ãÖß 
âÁ¿àÌà 3 äÉÌ É¡âÝèÀÉà.

ÝêÈÂÜÃ ãÖß ÑéËêÀáÉŠàÃƒ
ãÉŠÖßÁ´ÌÉÜÌ ÁÜÃÀàÌâÝèÈæÝŠ ÀŠÜÌ 

ÄßÖíÃÓì ÎßÉéÍèÈãÉŠÖßÙ‹à×ÞÀ Æ±ÃâÖ¯ÓãÉŠ 
ÀàÌâÖìÜÀÍŠÜÌæÝŠ, ÀàÌÊàÃ, ÀàÌÄïÈ, ÀàÌ 
ÎïÀâÁíòà, ÀàÌâÅÇØÇ‹à, ÀàÌÀŠÞ×/ÝïÈÉàÌ 

ãÖß ÀàÌâÜíàâÁ¿àÁ¹ÌåÅŠâÖ¿à Æà×æÝŠÉ‹ÜÃæÈ‹ 
âÝèÈÝêÈÂÜÃ Ûì ÑéËêÀá âÅÇÀŠÜÌ âÆ¨Ì: ÀàÌ 
ÚàÇÍŠÜÌæÝŠ, ÀàÌÅŠÞÃÍŠÜÌæÝŠ, âÝèÈÆ´ÃâÁ¿à 
ãÝÀ ãÖß ÑéËêÀáÉŠàÃƒ. ãÉŠÖßÆíÌâÏ³à Óê 
ÝêÈÂÜÃ, Â×àÓâÆ²Ü ãÖß ÌéËàÌ ÀŠÞ×ÀèÍÀàÌ 
âÝèÈæÝŠÉŠàÃÀèÌ âÆèñÌ: âÏ³àÁßÓî ÓêÂ×àÓâÆ²Ü 
Êì×Šà âÁ¿àÀœ ÎÞÍâÚìÜÌ Ñ¡ ãÓŠ ÁÜÃâÁ¿à. 
ÅßÌ´Ì ËîÀƒÎê âÁíàâÄ¿àÉ‹ÜÃæÈ‹ÎïÀâÁ¿àÀœåÅŠ 
Á‹àÃÊÞÃæÝŠ ÎêÖßÙ‹ÜÇ; ÌéËàÌÀŠÞ×ÀèÍãÛŠÃ 
ÀáâÌêÈÁÜÃâÁ¿à, Â×àÓË‹àËàÇ ÀŠÞ×ÀèÍØÇ‹à 
(ØÇ‹àÀàÍÎê Ë̄ÓêÂ×àÓËíÌËàÌ É¡Â×àÓãØ‹Ã 
ãÖ‹Ã) ãÖß âÖìòÜÃÅ´ÌÜ²Ìƒ.

åÌâÁÈË¯ÖíÃÅáÛ×È Æà×ÀßÅéÀÜÌÅà
ÓàÈËáÀàÌÏßÖéÈæÈ‹ãÉŠÖßÈïÈÞ× Âì: ÖßÈïÐíÌ 
Æ±ÃâÖ¯ÓãÉŠ âÈìÜÌÀîÓÑà Øà âÈìÜÌËèÌ×à ÁÜÃ 
ãÉŠÖßÎê È¨ÃÎßÉéËéÌãÉŠÖßÀéÈÄßÀá ÖîñÓÌ¸:

â×ÖàâÖêòÓÎßÉéÍèÈ ÀéÈÄßÀçà

ËòàÇâÈìÜÌÀîÓÑà Øà ÉíòÌâÈìÜÌÓêÌà âÖìÜÀÍñÜÌæÝñ, ÊàÃæÝñ

ÉíòÌâÈìÜÌâÓÅà
ÄïÈæÝñ, ÝòàæÝñ, ÆèÀâÁíòàæÝñ, ÆèÀæÖÇßØñàÃ 30x30 ÆÉÓ,  
åÅñ 8 Øà 10 âÓèÈ

ÉíòÌâÈìÜÌÓéÊîÌà ÀÞÓÈéÌÉíÀÀòà

ÉíòÌâÈìÜÌÀçÖßÀíÈ ÈçàÌà, æÖÇßØñàÃ 25x25 ÆÉÓ, åÅñ 3-5 ÀêÍÀòà/ÅîÓ

ËòàÇâÈìÜÌâÓÅà Øà ÀàÃâÈìÜÌÉîÖà âÅÇØÇòà, âÅÇØÇòà 3 âËìñÜ

ÀàÃâÈìÜÌÀèÌÇà Øà ËòàÇâÈìÜÌÑßÄéÀ ÀñÞ×, ÝïÈ, ÉàÌ
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V. ÅßÛîÍ–ÅèÃ–Ö×Ó

ÏŠàÌ–ÀàÌ–ÖíÃ–Åá–Û×ÈÄàÀ 11 ÚïŠÍ‹àÌ 
Ë¯âÎèÌÍ‹àÌÔïŠØŠàÃæÀÅÜÀÛêÀ, ÓêÂ×àÓâÎèÌ 
âÜÀßÖèÀËàÃÈ‹àÌâÏ³àÑèÌ, ÝêÈÂÜÃÎßâÑÌê 
ãÖß ÀàÌâÆ²ÜÊì ÄàÀ 2 ãÁ×Ã: Øí×ÑèÌ ãÖß 
Û×ÃÑßÍàÃ ––åÌÂ´ÃÌ¸–âØèÌ–×Šà –âÁ¿à–ÑºÌ–âÓìÜÃ–Öà×–
âÝíà–äÈÇ–Åß–âÑàß–âÁ¿à–æÝŠ–ÇèÃ–ÓêÂ×àÓÛàÀÛàÇ 
Í¡–×Šà–È‹àÌ–ãÌ×–ÑèÌ,  ÀàÌÌáåÆò ãÖß ÜßÌîÖèÀ 
ãÖß ÀàÌÜßÌîÖèÀ–âÁ¿à–ÑºÌ–âÓìÜÃ–ÁÜÃ–Æà×–Àß 
ÅéÀÜÌ–âØèÌ–×Šà –ÉéÈ–ÑèÌ–ÀèÍ×èÈËßÌàËá, ÝêÈ 
ÂÜÃÎßâÑÌê ãÖß ÁßÌíÍËáÌÞÓ ÜèÌÈêÃàÓ  
–ãÖß  Óê–Â×àÓ–Ýï‹–ÑïÓ–ÎèÌÇà–Æà×Í‹àÌ–ÛàÇ–ÜèÌË¯ 
Í³ÓÆòÜÌÔïŠåÌÑºÌÊàÌÁÜÃÎßÆàÆíÌÖà×ÀŠÞ×
ÀèÍÀàÌâÝèÈæÝŠãÍÍÈ¨ÃâÈêÓ. ÅàÓàÈ–âÉ¿à–äÝÓ–
ÑèÌ–ÑºÌ–âÓìÜÃ–æÈ‹–ËèÃ–ÚíÈ 116 –ãÌ×–ÑèÌ –ãÖ–ß 
–ãÌ×–ÑèÌ–È¨ÃÀŠà× –Äß–Ìá–æÎ–ÅìÍÉ¡ÅëÀÅà –Â×àÓ–
ÛàÀ–ÛàÇ– ÁÜÃ–ÎßÆàÀÜÌ É¡–æÎ–.
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ÏíÌæÈ‹ÝèÍâÍºÜÃÉ¿Ì ÁÜÃ ÀàÌËíÈÖÜÃÖ‹ÞÃ ÎàÂèÈÖ‹à 
(Catla Catla)  åÅŠÀßÆèÃ ãÍÍÍ¡åØ‹ÜàØàÌ

×èÌÌéÈà Íí×ÖßÑèÌ1, ÂçàÛòà ÑíÓÓßÄèÌ1, ÅíÓÓßäÌ ÑïÌÅßØ×èÈ–1 
ÍíÈÂèÈØÇçò

	 ÀàÌÅëÀÅàËíÈÖÜÃÖ‹ÞÃÎàåÅŠÀßÆèÃäÈÇÍ¡æÈ‹âÀìÜÜàØàÌ Ë¯ÜŠàÃÌŸØîÓ, âÓìÜÃÌàÆàÇ 
ËÜÃ, ÌßÂÜÌÛ×Ã×ÞÃÄèÌ äÈÇÝŠ×ÓÀèÍÂßÌßÀáÓßÀàÌÂî‹ÓÂÜÃÜŠàÃÌŸØîÓ æÈ‹âÖ¸ÓÉ¿Ì ãÉŠ 
×èÌËê 01/12/2008 Øà 30/08/2009 âÎ¿àÚàÇåÌÀàÌÅëÀÅà âÑ²ÜâÎèÌÁ§ÓïÌãÌßÌá ãÖß ÎèÍÎîÃ 
×ÞÀÃàÌÀàÌÖ‹ÞÃÎàåÅŠÀßÆèÃ åÌâÁÈÜŠàÃåØ‹ÈêÁëòÌ.

	 ÄîÈÎßÅíÃâÑ²ÜÎÞÍËÞÍÀàÌÄßâÖêÌâÉêÍäÉ äÈÇÓêÜèÈÉàÀàÌÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ, ÅëÀÅà 
Â×àÓÜîÈíÓÅíÓÍïÌ ÁÜÃÆßÌéÈæÝÌŸ Ûì ãÑÃÉðÜÌåÌâÁÈÜŠàÃÌŸØîÓ ãÖß æÖŠÖÞÃâÅÈÊßÀéÈÀàÌ 
Ö‹ÞÃÎàåÌÀßÆèÃ.

	 ÎàË¯ÌáÓàÖ‹ÞÃ ãÓŠÌÎàÂèÈÖ‹à (Catla Catla) Ö‹ÞÃäÈÇÍ¡æÈ‹âÀìÜÜàØàÌ, Óê 3 ÅéñÃËíÈÖÜÃ 
ãÖß Óê 3 ÆŸ âÎèÌÝïÍãÍÍ CRD ËíÈÖÜÃåÌÀßÆèÃ ÁßÙàÈ 4 x 4 x 1.5 (24 ãÓèÈÀ‹ÜÌ) Óê 
ÄáÌ×Ì 9 ÀßÆèÃ, ÓêÜèÈÉàÀàÌÎŠÜÇãÉÀÉŠàÃÀèÌ ÅáÖèÍÅéñÃËíÈÖÜÃ T1 ÎŠÜÇÄáÌ×Ì 190 äÉ,  
T2  ÎŠÜÇÄáÌ×Ì 140 äÉ ãÖß T3 ÎŠÜÇÄáÌ×Ì 90 äÉ. Ñ‹ÜÓÈÞ×ÀèÌÀàÌÅáÛ×ÈæÝÌŸ Ûì ãÑÃ 
ÉðÜÌ ãÓŠÌÄßâÀèÍ 2 âÈìÜÌ/Â´Ã ÈÜÃåÅŠ ÒðçÓàÖðêÌ 5% (ÌáÓà×éæÄåÌØ‹ÜÃËíÈÖÜÃ).

	 ÏíÌÀàÌËíÈÖÜÃâØèÌæÈ‹×Šà ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÎà ËàÃÈ‹àÌÌŸÙèÀ, Â×àÓÇà× 
âÑ¸ÓÁëòÌ ËîÀƒ 2 âÈìÜÌ ÉßÛÜÈæÖÇßÀàÌËíÈÖÜÃ ãÓŠÌÓêÀàÌÎŠÞÌãÎÃË¯ãÉÀÉŠàÃÀèÌ (P<0.01), 
ÌŸÙèÀÅßâÖŠÇÁÜÃÎà ãÓŠÌ 820 ± 20.1 ÀðàÓ, 918 ± 38.6 ÀðàÓ, 1,107 ± 94.4 ÀðàÓ ãÖß 
Â×àÓÇà×ÅßâÖŠÇ  27 ± 0.6 ÆÉÓ, 28 ± 0.3 ÆÉÓ, 31 ± 1.5 ÆÉÓ ãÖß ÜèÈÉàÀàÌÖÜÈÉàÇ  88%, 
92% ãÖß 93% åÌÅéñÃËíÈÖÜÃ T1, T2 ãÖß T3 ÉàÓÖáÈèÍ ÅáÖèÍÀàÌÂéÈæÖŠËàÃÈ‹àÌâÅÈÊßÀéÈ 
ÂŠàÈîŠÌÈŠÞÃåÌÀàÌÖ‹ÞÃÎàÂèÈÖ‹à ËèÃ 3 ÅéñÃËíÈÖÜÃ (T1 , 
T2, T3 ) ÄáÌ×Ì 9 ÀßÆèÃ Ö‹ÞÃæÖÇß 9 âÈìÜÌ ãÓŠÌâØèÌ×Šà æÈ‹ÝèÍÏíÌÀáæÖ 4,325,000 ÀêÍ, 
3,456,000 ÀêÍ, 1,931,000 ÀêÍ ÉàÓÖáÈèÍ.   

	 ÏíÌÀàÌÅëÀÅàæÝÌŸ Ûì ãÑÃÉðÜÌ åÌâÁÈÜŠàÃÌŸØîÓ, ÑàÇÛèÃÌáÓàæÄ‹ãÇÀÆßÌéÈ 
åÌØ‹ÜÃ×éæÄ  âØèÌæÈ‹×Šà åÌâÁÈÜŠàÃÌŸØîÓãÓŠÌÓêËèÃ æÝÌŸÅèÈ ãÖß æÝÌŸÑìÈ, ÆßÌéÈÁÜÃæÝÌŸÅèÈ 
(Zooplank ton) ÅàÓàÈæÄ‹ãÇÀæÈ‹ 39 ÆßÌéÈ, ÅáÖèÍÆßÌéÈÁÜÃæÝÌŸÑìÈ (Phytoplankton) Åà 
ÓàÈæÄ‹ãÇÀæÈ‹ 14 ÆßÌéÈ.

1ÅïÌ–Â¿ÌÂ×‹à–ÀàÌÎßÓíÃ–, ÅÂÀÎ
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Preliminary results of the experimental trial on the culture 
of Catla carp in cage without feeding in the Nam Houm 

reservoir, Lao PDR.
Vannida BOUALAPAN1, Khamla PHOMMACHAN1, Sommano PHOUNSAVATH1

 
ABSTRACT

In 2009, the MRC / FP Component on Fisheries Management and Governance (FMG) 
conducted an experimental trial on fish culture in cage in order to create additional income 
for the Reservoir Fisheries Management Committee (RFMC) at Nam Houm. The experiment 
was conducted for a period of about nine months starting from the 1st December 2008 to         
30th  August 2009.  The objective of this experiment was to compare the growth performances 
of the Indian carp (Catla catla) using three different stocking densities.  This fish species was 
selected due to its popularity among the fish cage farmers and attractive market price. The 
experiment also included an economic analysis and study of plankton species that exist in the 
Nam Houm reservoir.  

	 The culture of the Catla carp in cage was conducted without feeding. The experiment 
was conducted as a Complete Randomized Design (CRD) with three different treatments 
(T1, T2, T3) and three replications for each treatment (9 cages). The size of each cage was 
4 x 4 x 1.5m (24m3). The stocking density was: T1 = 190, T2 = 140, T3 = 90 fish / cage. 
The initial average length and weight of fish were 13cm and 53g.  After a culture period of 
nine months, the average total length was 27cm for T1, 28 cm for T2, and 31 cm for T3. The 
average weight of fish was 820 g for T1, 918 g for T2, and 1,107g for T3. The survival rate 
was in average 88%, 92% and 93% in T1, T2, and T3, respectively. There was no significant 
difference among the three treatments (P<0.01). The total fish production for a culture period 
of nine months was 410kg (T1), 351kg (T2), 215kg (T3).  The economic analysis indicated a 
net profit of $US 500 for T1, $US 400 for T2 and $US 227 for T3.  

	 Samples of plankton species in the Nam Houm reservoir were also taken by using 
a plankton net for further identification. In total, 39 species of zooplankton and 14 species 
of phytoplankton were identified. This result shows that the natural food in the Nam Houm 
reservoir is relatively abundant and suitable for this type of fish culture that has great potential 
for further development in the future.  

1Living Aquatic Resource Research Center, NAFRI
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I. ÅßÑàÍÖ×Ó

åÌÎê 1988 æÈ‹ÓêÀàÌÖ‹ÞÃÎàâÀèÈãÖÍ, 
ÎàØí×åØÇñ, ÎàÀêÌØÇ‹à, ÎàäÕÕï ãÖß Îà 
ÂèÈÖ‹à åÅŠÀßÆèÃ ÄáÌ×Ì 6 ÀßÆèÃ ÔïŠÜŠàÃÌŸ 
ÆŠ×Ã ãÖß 4 ÀßÆèÃ ÔïŠÜŠàÃÌŸØîÓ È‹×Ç×éËê Í¡ 
åØ‹ÜàØàÌ âØèÌ×ñà ÎàØí×åØÇñ ãÖß ÎàâÀèÈ 
ãÖÍ ÓêÀàÌÄßâÖêÌâÉêÍäÉÈêÀŠ×àÚïŠ Âì: ÔïŠÜŠàÃ 
ÌŸØîÓ âË³àÀèÍ 28.6 ÀéäÖ Ö‹ÞÃÑàÇåÌ 162 
Óº ãÖß ÔïŠÜŠàÃÌŸÆŠ×Ã âË³àÀèÍ 53.7 ÀéäÖ Ö‹ÞÃ 
ÑàÇåÌ 241 Óº, Ì¸ÅßãÈÃåØ‹âØèÌ×Šà ÔïŠåÌÜŠàÃ 
È¨ÃÀŠà× ÓêÜàØàÌËáÓßÆàÈÛàÇ (Singh 
1990).

ÛèÃÄàÀÎê 1988 ÄíÌâÊêÃÎßÄîÍèÌ (2008) 
ãÓŠÌâÎèÌæÖÇßâ×Öà 20 À×ñàÎê ÏŠàÌÓàãÖ‹× 
âØèÌæÈ‹Â×àÓÅáÂèÌ åÌÀàÌÖ‹ÞÃÎàåÅŠÀßÆèÃ 
äÈÇÍ¡âÀìÜÜàØàÌ ÆëñÃåÌÜŠàÃÌŸØîÓ ãÓŠÌÓê 
ÜàØàÌËáÓßÆàÈ Ûì æÝÌŸ Ë¯ÓêÎßäØÇÈ 
åÌÀàÌÅëÀÅà ÆßÌéÈ ãÖß ÎßÖéÓàÌ ÁÜÃÜà 
ØàÌËáÓßÆàÈ Ûì æÝÌŸ Ë¯ÓêÂ×àÓÅáÂèÌÉ¡ 

ÀàÌÖ‹ÞÃÎà (ÎàâÀèÈãÖÍ, ÎàØí×åØŠÇ, ÎàÀêÌ 
ØÇ‹à, ÎàäÕÕï, ÎàÂèÈÖ‹à ãÖß ÎàÆßÌéÈ Ü²Ìƒ) 
åÌÜŠàÃÌŸØîÓ.

È¨ÃÌ´Ì ÜêÃåÅŠãÏÌÀéÈÄßÀáÀàÌâÂñìÜÌ 
æØ××ÞÀÃàÌÅëÀÅà åÌÎê 2008 ÁÜÃäÂÃ 
ÀàÌ ÅëÀÅà×éËêÀàÌÂî‹ÓÂÜÃÜŠàÃ MRC/
FP Component on Fisheries Management 
and Governance (FMG) ÑàÇåÉ‹ÅïÌÂ¿Ì 
Â×òàÀàÌÎßÓíÃ äÈÇÝŠ×ÓÀèÍÂßÌßÀáÓßÀàÌ 
Âî‹ÓÂÜÃÜŠàÃÌŸØîÓ æÈ‹ÅëÀÅàÀàÌÖ‹ÞÃÎà åÅŠ 
ÀßÆèÃ ÔïŠÜŠàÃÌŸØîÓ âÑ²ÜâÎèÌÁ§ÓïÌãÌßÌá åÌ 
ÀàÌÎèÍÎîÃ ÑèÈËßÌà ×ÞÀÃàÌÀàÌÖ‹ÞÃÎà åÅñ 
ÀßÆèÃåÌ âÁÈÜŠàÃåØ‹ÈêÁëòÌ.

ÀéÈÄßÀáÀàÌÅëÀÅàÀàÌÖ‹ÞÃÎàåÅŠÀß 
ÆèÃ äÈÇÍ¡æÈ‹âÀìÜÜàØàÌ Ë¯ÜŠàÃÌŸØîÓÌ¸ æÈ‹ 
âÖ¸ÓãÉŠ ×èÌËê 01/12/2008 âÊêÃ 30/08/2009 
ÓêÄáÌ×Ì 9 ÀßÆèÃ Ö‹ÞÃÎàÂèÈÖ‹à äÈÇÓê ÜèÈ 
ÉàÀàÌÎŠÜÇãÉÀÉŠàÃÀèÌ.
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II. ÄîÈÎßÅíÃ

ÀàÌÂíòÌÂ×òàËíÈÖÜÃåÌÂèòÃÌêò ÓêÄîÈÎßÅíÃ 
âÑìñÜ:

1) 	 ÎÞÍËÞÍÀàÌÄßâÖêÌâÉêÍäÉ ÁÜÃ 	
	 ÎàÂèÈÖ‹à äÈÇÓêÜèÈÉàÀàÌÎñÜÇ 		
	 Ë¯ãÉÀÉŠàÃÀèÌ. 

2)   æÖŠÖÞÃâÅÈÊßÀéÈ ÀàÌÖ‹ÞÃÎàåÌ 		
	 ÀßÆèÃ.

3) 	 ÅëÀÅàÂ×àÓÜîÈíÓÈíÓÍïÌ ÁÜÃ 		
	 ÆßÌéÈæÝÌŸ Ûì ãÑÃÉðÜÌ åÌÜŠàÃ 		
	 ÌŸØîÓ.

III. ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ 

3.1 ÜîÎßÀÜÌ
ÜîÎßÀÜÌËêñæÈòÌçàåÆòâÁíòàåÌÀàÌÂíòÌÂ×òà 

ËíÈÖÜÃ åÌÂèòÃÌêò ÎßÀÜÍÓê:
•	 ÀßÆèÃ
•	 æÓòæÏñ
•	 ÀßÉôÜÃ åÆòÉèÀÎà
•	 ÜîÎßÀÜÌ ×èÈãËÀÂîÌÌßÑàÍÌçòà
•	 ÆéÃÆèñÃ

•	 ÜîÎßÀÜÌâÀèÍÉí×ÔñàÃãÑÃÉðÜÌ Ûì 	
	 æÝÌçòà

•	 ÜîÎßÀÜÌÜìñÌƒ

3.2 æÖÇßâ×Öà ãÖß ÅßÊàÌËêñËíÈ 	
	 ÖÜÃ

	 ÀàÌÅëÀÅàåÌÂ´ÃÌ¸ æÈòâÖ¸ÓãÉŠ×èÌËê 
01/12/2008 âÊêÃ 30/08/2009 (æÖÇß 9 
âÈìÜÌ) Ë¯ÜŠàÃÌŸØîÓ, âÓìÜÃÌàÆàÇËÜÃ, ãÁ×Ã 
ÌßÂÜÌÛ×Ã×ÞÃÄèÌ.

3.3 ×éËêÀàÌ
3.3.1 ×êËêÀàÌâÀèÍÉí×ÔŠàÃæÝÌŸ Ûì ãÑÃ 	

	 ÉðÜÌ
	 ÀàÌâÀèÍÉí×ÔŠàÃæÝÌŸ ãÓŠÌâÀèÍäÈÇ 

åÆ‹ÉàÌŠàÃ Ûì ÊíÃãÑÃÉðÜÌâÌèÈ 70 æÓÂÜÌ 
ÄßâÀèÍ 2 ×éËê Âì: (1) åÆ‹ÊèÃÌŸ 60 ÖêÈ ÉèÀ 
ÌŸ äÈÇÄïŠÓÊèÃÖíÃ ÎßÓàÌ 30 ÆèÃÉêãÓèÈ  
(âÀèÍåÌÀßÆèÃÎà) ÏÜÃåÅŠÊíÃãÑÃÉðÜÌâÌèÈ, 
(2) åÆ‹ÊíÃãÑÃÉðÜÌâÌèÈãÀŠ Ûì À×ÈÍçÖéâ×Ì 
Ü‹ÜÓÝÜÍÀßÆèÃ (âÀèÍ 1 Â´Ã/1âÈìÜÌ) ÛèÃÄàÀ 
Ì´Ì ÌáÓàÈÜÃåÅŠÒçðÓàÖéÌ 5% (ÌáÓà×éæÄ åÌ 
Ø‹ÜÃËíÈÖÜÃ).
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3.3.2 ×êËêÀàÌËíÈÖÜÃ ãÖß ÀßÀÞÓÀàÌ 
ËíÈÖÜÃ	

	 ÀßÀÞÓÀàÌËíÈÖÜÃ Ö‹ÞÃÎàåÅŠÀßÆèÃ 
ÅáÖèÍÀàÌÅ‹àÃÀßÆèÃ ãÓŠÌÜêÃÉàÓ×èÈÊîÜîÎß 
ÀÜÌË¯ÓêåÌË‹ÜÃÊ¯ÌË¯ØàÃŠàÇ äÈÇåÆòæÓòæÏŠ 
(ÒïÌŸ) ÓèÈâÎèÌãÑÝïÍÅ¯ÖŠÞÓ ÄßÉîÖèÈ ÅáÖèÍ 
ÈàÃ ãÓŠÌåÆòÈàÃÉà ÁßÙàÈ 2 ÆèÃÉêãÓèÈ 
ØÇéÍÎéÈÚíÈËîÀÈ‹àÌ Óê ÄáÌ×Ì 9 ÀßÆèÃ 

(ÁßÙàÈ 4 x 4 x 1.5 Ûì 24 ãÓèÈÀ‹ÜÌ),  
ÀàÌËíÈÖÜÃÌ¸ Í¡æÈ‹âÀìÜÜàØàÌ (ÜêÃÉàÓÖß 
ÍíÍÌéâ×ÈÁÜÃÜŠàÃ ãÓŠÌÓêæÝÌŸËáÓßÆàÈ Äá 
Ì×ÌÛàÇ).

3.3.3 ãÏÌØ×àÈÀàÌ ËíÈÖÜÃ	
	 ÝïÍãÍÍÀàÌËíÈÖÜÃãÓŠÌæÈòåÆ‹ÀàÌ

ËíÈÖÜÃ ãÍÍ CRD Óê 3 ÆŸ, 3 ÅéñÃËíÈÖÜÃ.

ãÏÌ×àÈÀàÌËíÈÖÜÃ

R1

R2

R3

T1

T2

T3

T2
T3

T3 T1

T1T2

R1 R2 R3	 ãÓñÌÆçòàÁÜÃãÉñÖßÅéñÃËíÈÖÜÃ
T1 T2 T3	 	 ãÓñÌãÉñÖßÅéñÃËíÈÖÜÃ

T1		  æÈòÎñÜÇÎàËèÃÚíÈ ÄçàÌ×Ì 190 äÉ

T2		  æÈòÎñÜÇÎàËèÃÚíÈ ÄçàÌ×Ì 140 äÉ

T3		  æÈòÎñÜÇÎàËèÃÚíÈ ÄçàÌ×Ì 90 äÉ
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3.4 ÆßÌéÈÑèÌÎà ãÖß ÜèÈÉàÀàÌÎŠÜÇ
	 ÎàË¯ÌáÓàËíÈÖÜÃÌêò ãÓŠÌÎàÂèÈÖ‹à 

(Catla Catla) âÎèÌÎàÆßÌéÈË̄âÚàßÅíÓÅáÖèÍ 
Ö‹ÞÃåÅŠÀßÆèÃ åÌÜŠàÃÌŸØîÓ  Ñ×ÀÓèÌ ÀéÌæÝÌŸ 

ÑìÈ ãÖß æÝŠÌŸÅèÈ âÎèÌÜàØàÌ ÑòÜÓËèÃ âÎèÌ 
ÎàË¯âÎèÌâÅÈÊßÀéÈ ãÖß ÌéÇíÓÖ‹ÞÃåÅŠÀßÆèÃ 
åÌÎßÄîÍèÌÌ¸. ÎàË¯ÌáÓàËíÈÖÜÃ âÎèÌÎàÝàÓ 
ÓêÁßÙàÈ 12 Øà 13 ÆÉÓ åÌÀàÌâÖ¸ÓÉ¿Ì 
ÀàÌËíÈÖÜÃ.

ÉàÉßÖàÃ 1: ÜèÈÉàÀàÌÎŠÜÇÎà ÁÜÃãÉŠÖßÅéñÃËíÈÖÜÃ.

ÅªÃËíÈÖÜÃ ÄáÌ×ÌÎàÎŠÜÇ/ÀßÆèÃ ÄáÌ×ÌÀßÆèÃ ÄáÌ×ÌÎàË¯åÆ‹ËíÈÖÜÃ 3 ÀßÆèÃ

T1

T2

T3

190

140

90

3

3

3

570

420

270

Ö×Ó 1,260 äÉ
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3.5 ÀàÌÉéÈÉàÓ ãÖß âÀèÍÀçàÁ§ÓïÌ
1. È‹àÌÀàÌÄßâÖêÌâÉêÍäÉ: æÈòâÀèÍÁ§ÓïÌ 

È‹àÌÌŸÙèÀ (g) ãÖß Â×àÓÇà× (cm) ÀàÌâÀèÍ 
ãÓŠÌ 2 âÈìÜÌ/ẤÃ äÈÇÆîŠÓâÜíà ÎàãÉŠÖßÀßÆèÃ 
10 äÉ/ÀßÆèÃ.

2.	 È‹àÌÜèÈÉàÀàÌÉàÇ: æÈòÀ×ÈÀà 	
ãÖß ÉéÈÉàÓËîÀÓº.

ÉàÉßÖàÃ 2: ÂŠàÅßâÖŠÇÉí××èÈãËÀÂîÌÌßÑàÍÌŸ ãÉŠÖßâÈìÜÌ åÌÆŠ×ÃÀàÌËíÈÖÜÃ. 

Éí××èÈãËÀ 12 01 02 03 04 05 06 07 08

ÜîÌØßÑïÓ

(.c)

28.2 

± 0.9

26.4     

± 0.39

25.4     

± 0.58

30.1    

± 0.2

29.4     

± 0.4

28.5     

± 0.38

32      

± 0.8

29      

± 0.7

29     

± 0.7

ÜŒÜÀÆêâÄÌ 

Do (mg/l)

6.1      

± 0.43

6.6       

± 0.25

6          

± 0.44

4         

± 0.43

3.8       

± 0.25

4.2    

± 0.44

5.7     

± 0.3

6     

± 0.5

5.3    

± 0.8

pH 7.1      

± 0.23

7.2       

± 0.24

7.3       

± 0.31

7.8      

± 0.3

7.5       

± 0.2

7.3       

± 0.3

7.4     

± 0.7

7.7     

± 0.3

7.2    

± 0.4

ÚàÇâØÈ: Â×àÓÚàÇÂŠà (± SD) ãÓŠÌÂ×àÓãÉÀÉŠàÃåÌÅªÃËíÈÖÜÃ.

IV. ÏíÌæÈòÝèÍ

4.1 ÈòàÌÀàÌÄßâÖêÌâÉêÍäÉ
4.1.1 ÀàÌÎñÞÌãÎÃËàÃÈòàÌÌçòàÙèÀ
ÀàÌÎŠÞÌãÎÃËàÃÈ‹àÌÌŸÙèÀÅßâÖŠÇÁÜÃ 

Îà åÌ 3 ÅéñÃËíÈÖÜÃ (T1, T2, T3) ÄàÀÉí× 
ãËÌË¯æÈ‹âÀèÍÀá åÌËîÀƒ 2 âÈìÜÌ æÈ‹Åß 
ãÈÃæ×‹ åÌÉàÉßÖàÃ ãÖß ÝïÍÅßãÈÃ Ëê 1, 

ÎàË¯ÓêÀàÌÄßâÖêÌâÉêÍäÉæ× ãÓŠÌÅªÃËíÈÖÜÃ 
Ëê 3 (T3) äÈÇÓêÌŸÙèÀâÖ¸ÓÉ¿Ì ÄàÀ 53 ÀðàÓ 
ÁëòÌÓàâÎèÌ 1,170 ÀðàÓ åÌæÖÇß 9 âÈìÜÌ åÌ 
ÁßÌß Ë¯ÅªÃËíÈÖÜÃËê 1, 2 (T1, T2) ãÓŠÌÓêÌŸ 
ÙèÀâÖ¸ÓÉ¿ÌâË³àÀèÌËàÃÈ‹àÌÅßÊéÉé ÌŸÙèÀ 
âÑ¸ÓÁëòÌ ÓàâÎèÌ 820 ÀðàÓ ãÖß 918 ÀðàÓ 
ÉàÓÖáÈèÍ. 

3. È‹àÌÀàÌÀ×ÈÀàÂîÌÌßÑàÍÌŸ: ÀàÌ 
À×ÈÀàÂîÌßÑàÍÌŸ æÈòâÜíàÁ§ÓïÌ (ÜîÌØßÑïÓ, 
DO, pH) æÈòÀ×È 2 ÜàËéÈ/Â´Ã.

3.6 ÀàÌ×éâÂàßÁ§ÓïÌ
ÀàÌ×éâÂàßÁ§ÓïÌËàÃÈ‹àÌÅßÊéÉé È‹×ÇäÎð 

ãÀðÓ SPSS (ANOVA) âÑ²ÜâÍñêÃÂ×àÓãÉÀ 
ÉŠàÃ åÌÀàÌâÉêÍäÉÁÜÃÎà.
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ÉàÉßÖàÃ 3: ÀàÌâÑ¸ÓÁëòÌÁÜÃÌŸÙèÀÎàåÌæÖÇßÀàÌÅëÀÅà 9 âÈìÜÌ.

æÖÇßâ×Öà
âÖ¸ÓÉ¿Ì 01/12/08

T1 (ÀðàÓ/äÉ) T2  (ÀðàÓ/äÉ) T3 (ÀðàÓ/äÉ)

52.6 ± 1.4a 52.9 ± 1.7a 53 ± 2.2a

âÈìÜÌËê 2 85.8 ± 6.8c 130.4 ± 5.3b 163.9 ± 5.7a

âÈìÜÌËê 4 222.1 ± 7.8c 256.8 ± 14.7b 304.5 ± 12.2a

âÈìÜÌËê 6 564.7 ± 24.6c 633.1 ± 8.3b 805.2 ± 10.8a

âÈìÜÌËê 8 820.2 ± 20.1b 918 ± 38.6b 1170.2 ± 94.4a

ÝïÍ 1: âÅ´ÌÅßãÈÃÀàÌÎŠÞÌãÎÃËàÃÈ‹àÌÌŸÙèÀÁÜÃÎà åÌãÉŠÖßÅªÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ  ±  SD) Â×àÓ 
ãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉéåÌãÉŠÖßæÖÇß æÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌË¯ãÉÀÉŠàÃÀèÌ (a,b,c;P< 0.01).
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4.1.2 ÀàÌÎŠÞÌãÎÃËàÃÈ‹àÌÂ×àÓÇà× 	
    ÀàÌâÖ¸ÓÉ¿ÌËíÈÖÜÃ ËèÃ 3 ÅªÃËíÈÖÜÃ (T1, 
T2, T3)   Â×àÓÇà× ãÓŠÌÍ¡ÓêÂ×àÓãÉÀÉŠàÃÀèÌ 
ËàÃÈ‹àÌÅßÊéÉé ãÉŠÛèÃÄàÀ ÅáâÖèÈÀàÌËíÈ 
ÖÜÃÄßÅèÃâÀÈâØèÌæÈ‹×Šà ÅªÃËíÈÖÜÃËê 3 (T3) 

ãÓŠÌÓêÂ×àÓãÉÀÉŠàÃ 31.7 ÆÉÓ ãÖß T1, 
T2 ãÓŠÌÀàÌÎŠÞÌãÎÃ Â×àÓÇà×Í¡ÓêÂ×àÓ 
ãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé 27 ãÖß 28 ÆÉÓ 
ÉàÓÖáÈèÍ.

ÉàÉßÖàÃ 4: ÀàÌâÑ¸ÓÁëòÌÂ×àÓÇà×ÁÜÃÎà åÌæÖÇßÀàÌÅëÀÅà 9 âÈìÜÌ.

æÖÇßâ×Öà
âÖ¸ÓÉ¿Ì 01/12/08

T1 (ÆÉÓ/äÉ) T2  (ÆÉÓ/äÉ) T3 (ÆÉÓäÉ)

12.5 ± 0.7a 13 ± 0.6a 12.4 ± 1a

âÈìÜÌËê 2 15.4 ± 0.5b 17.6 ± 0.1a 18.1 ± 0.3a

âÈìÜÌËê 4 20.4 ± 0.6b 21.2 ± 0.2a 22.1 ± 0.3a

âÈìÜÌËê 6 23.8 ± 0.3c 24.9 ± 0.2b 27.1 ± 0.4a

âÈìÜÌËê 8 27 ± 0.6b 28.1 ± 0.3b 31.7 ± 1.5a

ÝïÍ 2: âÅ´ÌÅßãÈÃÀàÌÎŠÞÌãÎÃËàÃÈ‹àÌÂ×àÓÇà×ÁÜÃÎàåÌãÉŠÖßÅªÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ ±SD) Â×àÓ 
ãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßæÖÇß æÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌË¯ãÉÀÉŠàÃÀèÌ (a,b,c; P< 0.01).
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4.1.3 ÜèÈÉàÀàÌÖÜÈÉàÇ 	     
ÀàÌËíÈÖÜÃËèÃ 3 ÅªÃËíÈÖÜÃ (T1, T2, 

T3) ãÓŠÌæÈ‹ÝèÍÏíÌÈê âØèÌæÈ‹×Šà ÜèÈÉàÀàÌ 
ÖÜÈÉàÇ åÌæÖÇß 9 âÈìÜÌ âÎêâÆèÌ ÀàÌÖÜÈ 

ÉàÇ ÁÜÃ T1, T2 ãÓŠÌ 80%, 92% ãÖß 
ÜèÈÉàÀàÌÖÜÈÉàÇ åÌ ÅªÃËíÈÖÜÃ 3 (T3) 
ãÓñÌ 93.3% ÅïÃÀ×ñà T1 ãÖß T2.

ÉàÉßÖàÃ 5: ÜèÈÉàÀàÌÖÜÈÉàÇ åÌæÖÇßÀàÌËíÈÖÜÃ 9 âÈìÜÌ.

ÅñéÃËíÈÖÜÃ
ÄáÌ×ÌÎà (äÉ) ÄáÌ×ÌÎà (äÉ)

ÜèÈÉàÀàÌÖÜÈÉàÇ (%)
âÖ¸ÓÉ¿Ì ÅîÈË‹àÇ

T1 570 500 88 ± 2.6

T2 420 386 92 ± 2.6

T3 270 251 93.3 ± 1.5

ÝïÍ 3: âÅ´ÌÅßãÈÃÜèÈÉàÀàÌÖÜÈÉàÇÁÜÃÎà åÌãÉŠÖßÅªÃËíÈÖÜÃ (ÂŠàÅßâÖŠÇ ± SD) Â×àÓãÉÀÉŠàÃ 
ÀèÌ ËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßæÖÇß æÈ‹ÅßãÈÃâÎèÌÜèÀÅÜÌ Ë¯ãÉÀÉŠàÃÀèÌ (a,b,c; P< 0.01).
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IV4.2 ÀàÌæÖñÖÞÃâÅÈÊßÀéÈ
• ÀàÌÂéÈæÖŠËëÌÂíÃËñê: ÀàÌÂéÈæÖŠËëÌÂíÃË¯ åÌÀàÌÖ‹ÞÃÎàåÅŠÀßÆèÃ (ÁßÙàÈ 4 x 4 x 1.5 Ûì 

24 ãÓèÈÀ‹ÜÌ) æÈ‹ÂéÈæÖŠâÜíàÓïÌÂŠà ÁÜÃ×èÈÊîÜîÎßÀÜÌËèÃÚíÈ  (ãÑæÓ‹æÏŠ+ æÓ‹ÄéÃ, ÀßÆèÃ Ûì ÈàÃ 
ãÖß ÜîÎßÀÜÌÜ²Ìƒ) âÎèÌËëÌÂíÃË¯, Ë¯æÈòÌáåÆ‹âÁ¿àåÌÀàÌÖ‹ÞÃÎà ÎßâÓêÌÜàÇîÀàÌÌáåÆ‹ÃàÌ 3 
Îê âÎèÌËëÌÂíÃË¯/Îê/ÆîÈ ãÓŠÌâË³àÀèÍ 500,000 ÀêÍ/ÀßÆèÃ. 

ÉàÉßÖàÃ 6: ×èÈÊîÜîÎßÀÜÍË¯âÎèÌËëÌÂíÃË¯åÌÀàÌÌáåÆ‹.

ÖàÇÀàÌ ÀßÆèÃ+ãÑ+ÜîÎßÀÜÌÜ²Ìƒ (1 ÀßÆèÃ ) Ö×ÓÓïÌÂŠà 3 ÀßÆèÃ/1ÆîÈ/Îê

ËëÌÂíÃË¯ 1,500,000 ÀêÍ -

ÂŠàÛ‡îòÇØòÞÌ/Îê/ÆîÈ 500,000 ÀêÍ 1,500,000 ÀêÍ

• ÀàÌÂéÈæÖŠËëÌÚïÌ×ÞÌ: ÀàÌÂéÈæÖŠËëÌÙïÌ×ÞÌ ãÓŠÌÎßÀÜÍÓê ÀàÌÆºãÌ×ÑèÌ, ÂŠàãÝÃ 
ÃàÌ+ÂŠàÍçÖéÀàÌÜñìÌƒ ËèÃÚíÈË¯âÎèÌËëÌÚïÌ×ÞÌ åÌæÖÇß 9 âÈìÜÌ.

ÉàÉßÖàÃ 7: ×èÈÊîÜîÎßÀÜÍË¯âÎèÌËëÌÚïÌ×ÞÌåÌÀàÌÌáåÆ‹‹.

ÅéñÃ
ËíÈÖÜÃ

Ö×ÓÄáÌ×ÌÖïÀÎàË¯åÆ‹ 
åÌÀàÌËíÈÖÜÃ/3ÀßÆèÃ

ÖàÂà/
äÉ

Ö×Ó
ÖàÂà

ÂŠàãÝÃÃàÌ
æÖÇß 9 âÈìÜÌ

Ö×ÓËëÌÚïÌ×ÞÌ
/ÅéñÃËíÈÖÜÃ

T1 570 500 285,000 450,000 735,000 ÀêÍ

T2 420 500 210,000 450,000 660,000 ÀêÍ

T3 270 500 135,000 450,000 585,000 ÀêÍ

• ÀàÌÂéÈæÖŠÂñàÈîñÌÈñÞÃ: ÂŠàÈŠîÌÈŠÞÃ åÌÀàÌÖ‹ÞÃÎàÂèÈÖ‹à åÅŠÀßÆèÃ, Óê 3 ÅéñÃËíÈÖÜÃ                   
(T1, T2,  T3 ) ÄáÌ×Ì 9 ÀßÆèÃ Ö‹ÞÃæÖÇß 9 âÈìÜÌ âØèÌ×Šà ËèÃ 3 ÅéñÃËíÈÖÜÃ ãÓŠÌæÈ‹ÝèÍÏíÌÀáæÖ 
4,325,000 ÀêÍ, 3,456,000 ÀêÍ ãÖß 1,931,000 ÉàÓÖáÈèÍ.

ÉàÉßÖàÃ 8: ÂŠàÈîŠÌÈŠÞÃ åÌÀàÌÖ‹ÞÃÎàÂèÈÖ‹à åÅŠÀßÆèÃ æÖÇß 9 âÈìÜÌ.

ÅñéÃ
ËíÈÖÜÃ

ÏíÌÏßÖéÈ
3 ÀßÆèÃ (ÀÖ)

ÖàÂàÁàÇ
ÀÖ (ÀêÍ)

ÖàÇÝèÍ
3 ÀßÆèÃ (ÀêÍ)

ÓïÌÂŠà
ÖíÃËëÌ (ÀêÍ)

ÈîŠÌÈŠÞÃ
(ÀêÍ)

T1 410 16,000 6,560,000 2,235,000 4,325,000

T2 351 16,000 5,616,000 2,160,000 3,456,000

T3 251 16,000 4,016,000 2,085,000 1,931,000
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IV4.3 ÏíÌæÈ‹ÝèÍÈ‹àÌÀàÌÅëÀÅàæÝÌŸ Ûì ãÑÃÉðÜÌ
• ÅáÖèÍÀàÌÅëÀÅàæÝÌŸ Ûì ãÑÃÉðÜÌ åÌâÁÈÜŠàÃÌŸØîÓ, ÑàÇÛèÃÀàÌâÀèÍÉíÃÔŠàÃ ãÖß 

æÄòãÇÀÆßÌéÈ åÌØ‹ÜÃËíÈÖÜÃ âØèÌæÈ‹×Šà ÓêËèÃæÝÌŸÅèÈ (Zooplankton) ãÖß æÝÌŸÑìÈ 
(Phytoplankton). 

ÆßÌéÈÁÜÃæÝÌŸÅèÈ (Zooplankton) ÅàÓàÈæÄ‹ãÇÀæÈ‹ 39 ÆßÌéÈ È¨ÃÖîŠÓÌ¸:

1). Brachionus quadridentatus

2). Bosminopsis deifersi

3). Sinocalanus tenllus

4). Brachionus falcatus

5). Conochilus natans

6). Lecane inbricata 

7). Seapholeberis kingi

8). Neodiaptomus botulifer kiefer

9). Brachionus patulus

10). Testudinella triloba

11). Horaella thomasion

12). Gastropus hyptopus

13). Diaphanosoma madigliani

14). Trichocerca cylindrical

15). Phesoma lenticulare

16). Echinisca rosea

17). Bominos longirostris

17). Harringia eupoda

19). Brachionus forticuia

20). Hexarthra fenkinae

21). Brichionus dichotomus

22). Bosmina longirostris

23). Neodiaptomus botulifer

24). Kurzia longirostris

25). Alona verrucosa

26). Ceriodaphnia cornuta

27). Polyarthra dilichoptera

28). Eucyclops macrurus

29). trichocerca Pusilla

30). Trichocerca bicristata

31). Brachionus eaudatus

32). Ceriodaphnia cornuta

33). Dichotomous reductus

34). Trichocerca longiseta

35). Sinocephalus serrulathus

36). Ephemeroporus barroisi

37). Brachionus dichotomusreductus

38). Lecan lamelleta

39). Rhinodena frontalis
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ÝïÍ 6: ÝïÍÉí×ÔñàÃ ÍàÃÆßÌéÈæÝÌçòàÅèÈ (Zooplankton).

Brachionus quadridentatus Bosmina longirostris

Brachionus falcatus Trichocerca cylindrical
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IÆßÌéÈÁÜÃæÝÌŸÑìÈ (Zooplankton) ÅàÓàÈæÄ‹ãÇÀæÈ‹ 39 ÆßÌéÈ È¨ÃÖîŠÓÌ¸:

1). Chlamydomonadacease

2). Stylococcaceae

3). Euglenophyta

4). Anabaena sphaerica

5). Euglenaceae

6). Ochromonadaceae

7). Pyrrhophyta

8). Surirellaceae

9). Gymnodiniaceae

10). Chrysochromulina

11). Cyanophyta

12). Cryptomonadaceae

13). Fragilariaceae

14). Oscillatoriaceae

ÝïÍ 7: ÝïÍÉí×ÔñàÃ ÍàÃÆßÌéÈæÝÌçòàÑëÈ (Phytoplankton).

Cyanophyta Surirellaceae

Oscillatoriaceae Ochromonadaceae
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V. ×éÄàÌ

ÏŠàÌÀàÌÅëÀÅàËíÈÖÜÃÖ‹ÞÃÎàÂèÈÖ‹à 
(Catla Catla) åÅŠÀßÆèÃ äÈÇÍ¡æÈ‹âÀìÜÜàØàÌ 
Ë¯ÜŠàÃÌŸØîÓ ãÖß ÜêÃåÅŠÏíÌæÈ‹ÝèÍÉí×ÄéÃ Åà 
ÓàÈÉêÖàÂàæÈ‹ È¨ÃÖîŠÓÌ¸:

ÀàÌ×àÃÀßÆèÃ åÌÝïÍãÍÍÀàÌËíÈÖÜÃ 
âÀèÍÁ§ÓïÌ ãÓŠÌÄßâÚàßÅíÓ åÌÀàÌÖ‹ÞÃÎà 
äÈÇÓêÀàÌâÀìÜÜàØàÌ, ãÉŠÅáÖèÍÖ‹ÞÃ äÈÇÍ¡ 
âÀìÜ (ÀéÌÜàØàÌËáÓßÆàÈ) ãÓŠÌÍ¡âÚàßÅíÓ 
Ë¯ÄßåÆ‹ÅáÖèÍÀàÌÖ‹ÞÃÎàÀßÆèÃåÌÉí×ÄéÃ 
(Ç‹ÜÌÀßÆèÃË¯×àÃ ÔïŠåÌåÄÀàÃ ãÓŠÌÍ¡æÈ‹ÝèÍÜà 
ØàÌÑÞÃÑç âÝèÈåØ‹ÎàÄßâÖêÌâÉêÍäÉÍ¡æÈ‹Èê).

ÅßÊàÌË¯ÅëÀÅà Ûì ÍŠÜÌÉ´ÃÀßÆèÃËíÈ 
ÖÜÃ ãÓŠÌâÎèÌâÁÈÌŸÉºÌ åÌÀàÌâÖìÜÀ ÅßÊàÌ 
Ë¯Ö‹ÞÃÉàÓÉí×ÄéÃË¯âÚàßÅíÓ Â×ÌâÖìÜÀÍñÜÌ 
Ë¯ÓêÌŸâÖéÀÀ×ñàÌ¸ ãÖß Í¡ãÓŠÌâÁÈË¯âÎèÌËàÃ 
ÏŠàÌâÝìÜ Ûì ÍŠÜÌÆîÓÆíÌ.

ÅáÖèÍÜèÈÉàÀàÌÎŠÜÇåÌÀßÆèÃ (Áß 
ÙàÈ 4 x 4 x 1.5 Ûì 24 ãÓèÈÀ‹ÜÌ) ÎŠÜÇ 90 äÉ  
ãÓŠÌâÚàßÅíÓ âÝèÈåØ‹ÎàÄßâÖêÌâÉêÍäÉæ×, 
æÖÇß 9 âÈìÜÌ æÈ‹ÌŸÙèÀ ÅßâÖŠÇ 1107 ±  94.4 
ÀðàÓ, ãÉŠÊ‹àÎÞÍËÞÍÀèÌÈ‹àÌâÅÈÊßÀéÈ ËèÃ 3 
ÜèÈÉàÀàÌÎŠÜÇ T1 ÎŠÜÇ 190 äÉ, T2  ÎŠÜÇ 140 
äÉ, T3 ÎŠÜÇ 90 äÉ ãÓŠÌÅàÓàÈÌáåÆ‹ ãÖß 
âÚàßÅíÓ äÈÇåØ‹ÏíÌÏßÖéÈÍ¡ãÉÀÉŠàÃÀèÌÛàÇ 
äÈÇÌŸÙèÀÅßâÖŠÇ æÖÇß 9 âÈìÜÌ 820 ±  
20.1 ÀðàÓ, 918 ±  38.6 ÀðàÓ, 1107 ± 94.4 
ÀðàÓ ÉàÓÖáÈèÍ.

VI. ÅßÛîÍ

ÀàÌËíÈÖÜÃÖ‹ÞÃÎàÂèÈÖ‹à   (Catla Catla) 
åÅŠÀßÆèÃ äÈÇÍ¡æÈ‹âÀìÜÜàØàÌ Ë¯ÜŠàÃÌŸØîÓ, 
âÓìÜÃÌàÆàÇËÜÃ, ÌßÂÜÌÛ×Ã×ÞÃÄèÌ äÈÇ 
ÝŠ×ÓÀèÍÂßÌßÀáÓßÀàÌ Âî‹ÓÂÜÃÜŠàÃÌçòàØîÓ 
ãÓŠÌâÖ¸ÓãÉŠ×èÌ Ëê 01/12/2008 âÊêÃ 30/ 
08/2009 æÖÇßâ×Öà 9 âÈìÜÌ äÈÇÓêÄîÈÎß 
ÅíÃ âÑ²ÜÎÞÍËÞÍÀàÌÄßâÖêÌâÉêÍäÉ âÆéñÃÓêÜèÈ 
ÉàÀàÌÎŠÜÇË¯ãÉÀÉŠàÃÀèÌ, ÅëÀÅàÂ×àÓÜîÈíÓ 
ÅíÓÍïÌ ÁÜÃÆßÌéÈæÝÌŸ Ûì ãÑÃÉðÜÌ åÌâÁÈ 
ÜŠàÃÌŸØîÓ ãÖß æÖŠÖÞÃâÅÈÊßÀéÈ ÀàÌÖ‹ÞÃ 
ÎàåÌÀßÆèÃ, ÅàÓàÈÅßÛîÍæÈ‹ äÈÇÜêÃåÅŠ ÏíÌ 
æÈ‹ÝèÍ ÄàÀÀàÌâÀèÍÁ§ÓïÌÉí×ÄéÃ Âì:

ÀàÌÄßâÖêÌâÉêÍäÉÁÜÃÎà: ËàÃÈ‹àÌ 
ÌŸÙèÀ, Â×àÓÇà×âÑ¸ÓÁëòÌÁÜÃÎà ËîÀƒ 2 
âÈìÜÌ ÉßÛÜÈæÖÇßÀàÌËíÈÖÜÃ ãÓŠÌÓêÀàÌ 
ÎŠÞÌãÎÃË¯ãÉÀÉŠàÃÀèÌ (P<0.01), ÌŸÙèÀÅß 
âÖŠÇÁÜÃÎà ãÓŠÌ T1 820 ±  20.1 ÀðàÓ, T2 

918 ±  38.6 ÀðàÓ, ãÓŠÌÍ¡ÓêÂ×àÓãÉÀÉŠàÃÀèÌ 
ËàÃÈ‹àÌÅßÊéÉé ÅáÖèÍ T3 1107 ±  94.4 ÀðàÓ 
ãÓŠÌæÈ‹ÝèÍÏíÌÏßÖéÈÈêÀ×ñà T1 ãÖß T2. Åñ×Ì 
Â×àÓÇà× ÅßâÖŠÇ  27 ±  0.6 ÆÓ, 28 ±  0.3 
ÆÉÓ, 31±1.5 ÆÉÓ (T1 , T2 , T3) ÉàÓÖáÈèÍ.

ÜèÈÉàÀàÌÖÜÈÉàÇ 88%, 92% ãÖß 
93% åÌÅéñÃËíÈÖÜÃ T1, T2, T3 ÉàÓÖáÈèÍ Åá 
ÖèÍÀàÌæÖŠÖÞÃ È‹àÌâÅÈÊßÀéÈ ÂŠàÈîŠÌÈŠÞÃ åÌ 
ÀàÌÖ‹ÞÃËèÃ 3 ÅªÃËíÈÖÜÃ ÄáÌ×Ì 9 ÀßÆèÃ 
Ö‹ÞÃæÖÇß 9 âÈìÜÌ âØèÌ×Šà æÈ‹ÝèÍÏíÌÀáæÖ Âì: 
4,325,000 ÀêÍ, 3,456,000 ÀêÍ, 1,931,000 
ÀêÍ ÉàÓÖáÈèÍ.   
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ÅáÖèÍÀàÌÅëÀÅàæÝÌŸ Ûì ãÑÃÉðÜÌ 
åÌâÁÈÜŠàÃÌŸØîÓ, ÑàÇÛèÃâÀèÍÉí×ÔŠàÃÓàæÄ‹ 
ãÇÀÆßÌéÈ åÌØ‹ÜÃËíÈÖÜÃ âØèÌæÈ‹×Šà ÓêËèÃ 
æÝÌŸÅèÈ (Zooplankton) ÅàÓàÈæÄ‹ãÇÀæÈ‹ 
39 ÆßÌéÈ ãÖß æÝÌŸÑìÈ (Phytoplankton) 
ÅàÓàÈæÄ‹ãÇÀæÈ‹ 14 ÆßÌéÈ.

VII. ÁçòãÌßÌçà

ÀàÌÂèÈâÖìÜÀÅßÊàÌË¯ Â×ÌâÖìÜÀâÜíà 
âÁÈË¯âÎèÌÝŠÜÃÌŸ Ûì ÅèÃâÀÈËéÈËàÃ ÁÜÃ 
ãÖ×ÌŸâÆéñÃâÎèÌÍŠÜÌæÝÌŸ (æÛÉàÓÌŸ) ãÖß 
Â×Ì×àÃâÎèÌãÊ×Çà× åØ‹ÜàØàÌËáÓßÆàÈ 
âÁ¿àÀßÄàÇË³×âÊéÃËîÀËàÃ.

åÌÀàÌÖéâÖ¸ÓÖ‹ÞÃ åÌÆŠ×ÃâÖ¨ÃÀàÌÄß 
âÖêÌâÉêÍäÉ (ÎàÇèÃÌ‹ÜÇ) Â×ÌâÖ¸ÓÎŠÜÇÎà 
ÖíÃÖ‹ÞÃåÌÀßÆèÃ ÔïŠåÌÖßØŠ×àÃâÈìÜÌÑßÄéÀ Øà 
âÈìÜÌÓêÌà âÑàßâÎèÌÆŠ×ÃæÝÌŸËáÓßÆàÈ Óê 
Â×àÓÜîÈíÓÅíÓÍïÌ ãÖß ÓêÂîÌÂŠàËàÃäÑÅßÌà 
ÀàÌÅïÃË¯ÅîÈ.

ÅáÖèÍÆßÌéÈÑèÌÎàË¯ÌáÓàÖ‹ÞÃ Â×Ì 
âÎèÌÎàË¯ÀéÌÑìÈ, ÀêÌæÝÌŸÑìÈ-æÝÌŸÅèÈ ãÖß 
ÎàË¯ÌáÓàÎŠÜÇÖíÃÖ‹ÞÃåÌÀßÆèÃ Ê‹àâÎèÌÎà 
ÝàÓ ÁßÙàÈ 50 ÀðàÓ ÁëòÌæÎ (ÄëñÃÄßÓêÜèÈÉà 
ÀàÌÖÜÈÉàÇÅïÃ).

æÖÇßÖ‹ÞÃ Â×ÌÖ‹ÞÃåØ‹æÈ‹ ÜàÇî 8 âÈìÜÌ 
ÁëòÌæÎ ÄëñÃÄßæÈ‹ÁßÙàÈÉàÓÉßÛàÈÉ‹ÜÃÀàÌ 
äÈÇÅßâÑàß ÖàÂàÄßæÈ‹ÎßÓàÌ 16,000-
18,000 ÀêÍ/ÀéäÖ.

ÜèÈÉàÀàÌÎŠÜÇåÌÀßÆèÃ (24 ãÓèÈ 
À‹ÜÌ) ÎŠÜÇ 90 äÉ ãÓŠÌâÚàßÅíÓË¯âÝèÈåØ‹ 
ÎàÄßâÖêÌâÉêÍäÉæ×, æÖÇß 9 âÈìÜÌ æÈ‹ÌŸ 
ÙèÀ ÅßâÖŠÇ 1,107 ÀðàÓ (ÜèÈÉàÎŠÜÇÎà Ûì 
Â×àÓÙàãÙ‹ÌÙ‹ÜÇ âÝèÈåØ‹ÎàÀéÌÜàØàÌËá 
ÓßÆàÈæÈ‹ÑÞÃÑç).

Ê‹àÎÞÍËÞÍÀèÌ È‹àÌâÅÈÊßÀéÈ ËèÃ 3 
ÜèÈÉàÀàÌÎŠÜÇ T1, T2, T3  ãÓŠÌÅàÓàÈÌáåÆ‹ 
ãÖß âÚàßÅíÓ äÈÇåØ‹ÏíÌÏßÖéÈ Í¡ãÉÀÉŠàÃ 
ÀèÌÛàÇ äÈÇÌŸÙèÀÅßâÖŠÇ æÖÇß 9 âÈìÜÌ 
820 ÀðàÓ, 918 ÀðàÓ, 1,107 ÀðàÓ ÉàÓÖá 
ÈèÍ.

ÅáÖèÍÏíÌÀàÌÅëÀÅàËíÈÖÜÃ åÌæÖÇß 
9 âÈìÜÌ âØèÌæÈ‹×Šà ÓêÏíÌÏßÖéÈÅïÃ Í¡×Šà Äß 
âÎèÌÈ‹àÌÀàÌÄßâÖêÌâÉêÍäÉ, ÜèÈÉàÀàÌÖÜÈ 
ÉàÇ ãÖß ÈîŠÌÈŠÞÃ ËàÃÈ‹àÌâÅÈÊßÀéÈ, åÌ 
È‹àÌÀàÌÏèÌÁßØÇàÇ âÎèÌËîÖßÀéÈÂÜÍÂí× 
ãÓŠÌÈê åÌâÁÈÜŠàÃ ÓèÌÄßâÎèÌËëÌÚïÌ×ÞÌ 
ãÖß ÇìÌÇà× åØ‹ãÀŠÎßÆàÆíÌÏï‹Ö‹ÞÃÎà, ãÉŠÊ‹à 
ÄßÏèÌÁßØÇàÇåØ‹âÎèÌÜîÈÅàØßÀáåØÇñ Â×Ì 
åØ‹ÓêÀàÌÅëÀÅàÏíÌÀßËíÍ ËàÃÈ‹àÌÅßÑàÍ 
ã×ÈÖ‹ÜÓÀŠÜÌ Í¡×Šà ÄßâÎèÌÈ‹àÌÀàÌâÑ¸ÓÁëòÌ 
Ûì Û‡îÈÖíÃ ãÖß Â×àÓÜîÈíÓÅíÓÍïÌ ÁÜÃæÝÌŸ 
Ûì ãÑÃÉðÜÌ Ë¯ÔïŠåÌâÁÈÜŠàÃÌŸØîÓÌ¸.

VIII. âÜÀßÅàÌÜ‹àÃÜêÃ

ÅïÌÂ¿ÌÂ×òàÀàÌÎßÓíÃ, 2001 ÍíÈÖàÇ
ÃàÌÀŠÞ×ÀèÍÀàÌÅáÛ×ÈÁ§ÓïÌÀàÌÖ‹ÞÃÎàÀß 
ÆèÃ åÌ ÅÎÎ Öà×.



47ÀçÖßÀíÈ - ËèÌ×à 2009

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò, ÅßÍèÍËê 20

ÅïÌ×éæÄ ãÖß ÑèÈËßÌà ÀàÌÎßÓíÃ, 
2005 ÂïŠÓì×éËêÀàÌæÄ‹ãÇÀÆßÌéÈ ÁÜÃãÑÃ 
ÉðÜÌÌŸÄìÈ ÎßâËÈæË.

ÅîËéæÆ, 2006 ÏíÌÀàÌ×éæÄÂîÌÂŠàËàÃ 
ÜàØàÌ ÁÜÃæÝÌŸËáÓßÆàÈ, ÅïÌ×éæÄ ãÖß 
ÑèÈËßÌàÎßÓíÃ, ÎßâËÈæË.

ÖßÜçÅê ÅßâÙàßâÓìÜÃ, 2000 ÏíÌÀàÌ 
×éæÄ È‹àÌÂ×àÓÛàÀÛàÇ ãÖß ÎßäØÇÈ ÁÜÃ 
ãÑÃÉðÜÌÌŸÄìÈ, ÓßØà×éËßÇàæÖ ÁÜÌãÀŠÌ.

Mekong Committee Annual Report, 
1972 Fish cage culture in the Nam Ngum 
Reservoirs

Phonvisay, 1999. In Lao PDR 
Reservoir seem to be suited for cage culture 
UNDP/FAO, 1995 Report No 43 ‘’ Cage and 
pen aquaculture ‘’

Sing, 1990. Study with growth of Silver 
carp, Bighead carp, Grass carp, Common 
carp and rohu in 6 cages in Nam Houm and 
4 cages in Nam Souang Reservoirs under the 
FAO/UNDP project LAO/82/014.
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Á§ÓïÌÁŠà×ÅàÌÀŠÞ×ÀèÍÙïÁßÇî ÅèÈÆßÌéÈåÚŠ, Ë¯Â¿ÌÑíÍ åÌ ÅÎÎ 
Öà×

ÈÕ. ÍîÌâÌìÜÃ È×ÃÍîÍÏà1,ÂáÜ‹×Ì ÂáÑïãÀ‹×1, ×éÌâÆèÌ âÝêÍâÕäÉ2,                 
ÕàÍãÐÌ ÀÜÀãÌèÈ3, ÆèÃâÎèÇ ÝïäÀ3  ãÖß ãÆÀ äÓÕèÃ4

 
ÍíÈÂèÈØÇçò

	 ສດັລຽ້ງລກູດວ້ຍນ ໍາ້ນມົ ແມນ່ນອນຢູພ່າຍໃນກຸມ່ສດັສວ່ນໃຫຍທ່ີ່ໄດສ້ກຶສາຄ ົນ້ຄວາ້ ໃນສດັ 
ຕະວະສາດ ແລະ ສວ່ນທ່ີຖກືຄ ົນ້ພບົໃໝອ່ກີນ ັນ້ ໂດຍທົ່ວໄປແລວ້ແມນ່ຫາຍາກ. ແຕວ່າ່ ໃນລະຫວາ່ງ 
10 ປີ ຜາ່ນມານີ ້ ຈຳນວນໃນບນັຊຂີອງສດັລຽ້ງລກູດວ້ຍນຳ້ນມົ ຂອງໂລກ “1”, ປ້ືມອາ້ງອງິ, 
ແມນ່ເພ້ີມຂຶນ້ ຈາກ 4,633 ເຖງິ 5,419 ຊະນດິ. ສວ່ນໃຫຍ ່ ເປັນຊະນດິໃໝທ່ງັໝດົ, ບນັຊ ີ
ຜາ່ນມາ ແມນ່ຖວືາ່ລບົລາ້ງ ແລະ ໄດມ້ກີານປບັປງຸຕວົໃໝແ່ທນ ເພາະວາ່ ມຊີະນດິທ່ີໃໝລ່ຶກລບັ 
ທ່ີສາມາດຄ ົນ້ພບົ ຈາກການວໄິຈຊະນດິຄນືໃໝ.່ ໃນນ ັນ້ ຊະນດິພນັໃໝທ່ີ່ຄ ົນ້ພບົມໍ່ໆມານີ ້ ທ່ີໜາ້ປະ 
ທບັໃຈທ່ີສດຸ ໄດແ້ກ ່ ລິງຕາວນັ (Cercopithecus solatus) ຄ ົນ້ພບົທ່ີປະເທດກາບງົ ໃນປີ 1986 
ແລະ ເຍອືງຜາ (Pseudhoryx nghetiensis), ສດັປ່າຄຽ້ວເອືອ້ງທ່ີພບົໃນປ່າໄມເ້ທິງພເູຂົາຕາມຊາຍ 
ແດນ ລາວ ວຽດນາມ ໃນປີ 1992. ທ່ີຄ ົນ້ພບົໃນວາ່ງມໍ່ສດຸມານີ ້ໄດແ້ກສ່ດັລຽ້ງລກູດວ້ຍນຳ້ນມົຊະນດິ 
ໃໝໃ່ນບໍລິເວນໄກຄ້ຽງກນັ: ການກໍ່ຕວົຂອງພຫີູນປນູໃນແຂວງຄຳມວ່ນ ສປປລ. ໜຂູະຍແຸມນ່ສິ່ ງທ່ີຄ ົນ້ 
ພບົ ໂດຍບ່ໍຄາດຝນັ ເປັນພຽງຕອ່ນຊີນ້ສດັປ່າໃນຕະຫຼາດຕາມຊນົນະບດົ, ໃກ້ໆ ຕວົເມອືງທາ່ແຂກ. 
ຕ່ໍມາ ຊະນດິພນັໃໝໄ່ດຄ້ ົນ້ພບົ ຈາກການແຍກຊະນດິພນັທາງສະລີລະສາດ (2). ລກັສະນະທາງສະລີ 
ລະແມນ່ພໍທ່ີສາມາດໃຫຜູ້ຂ້ຽນ ຈຳແນກຕະກນຸຂອງຊະນດິພນັໃໝໄ່ດ ້ ຄ:ື Laonastidae ພວົພນັ 
ເຖງິວວິດັທະນາການຂອງຂະຍ ຸກຳລງັເປັນຄຳຖາມບ່ໍທນັລງົລອຍກນັຢູ ່ດ ັງ່ໃນບດົຕພີີມ 2 ບດົ ກຽ່ວ 
ກບັເລ້ືອງນີ.້ ອງິໃສຂ່ໍມ້ນູທາງດາ້ນສະລິລະ ແລະ ຂໍມ້ນູທາງລກັສະນະທາງໂມເລກນູ, ຄນຸລກັສະນະ 
(2) ເບືອ້ງຕ ົນ້ ຈດັໃຫຂ້ະຍຢຸູໃ່ນຈາໍພວກ Hystricognathi, ຊຶ່ ງເປັນຕວົແທນຂອງໝວດໜ ູທ່ີສວ່ນໃຫຍ ່
ແມນ່ພບົຢູອ່າຟະລິກກາ ແລະ ອາເມລິກາໃຕ ້ທກຸວນັນີ.້  ອງິໃສກ່ານພິສດູຂອງ hystricognathy 
ແລະ ປຽບທຽບກບັຊາກຂອງໜ ູໃນອາຊສີະໃໝກອ່ນ, ຕພີີມຄ ັງ້ທີ ສອງ (ບດົ 3) ໄດສ້ະເໜີກຽ່ວກບັ 
ຂະຍທ່ີຸຍງັມຊີວີດິຢູ ່ຂອງຕະກນຸໜອູາຊ ີທ່ີສນູພນັແລວ້, Diatomyidae. ເພາະວາ່ ບດົທຳອດິແມນ່ອງິ 
ໃສຂ່ໍມ້ນູສດັທ່ີຕາຍແລວ້, ຊຶ່ ງຍງັບ່ໍໄດກ້າ່ວຫຍງັເລີຍ ກຽ່ວກບັພຶດຕກິຳ, ຊວີະວທິະຍາ ແລະ ການປະ 
ພຶດຂອງສດັທ່ີແປກປະຫຼາດນີ.້ ວຽກງານຂອງພວກເຮົາປດັຈບຸນັ ໃນອາຊຕີາເວັນອອກສຽ່ງໃຕ ້ໄດເ້ພ້ີມ 
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ໂອກາດໃຫພ້ວກເຮົາ ໄດຮ້ຽນຮູກ້ຽ່ວກບັຊວີະວທິະຍາຂອງໜຜູາ. ໃນການສກຶສາຄ ັງ້ນີ ້ພວກເຮົາຈະສາ 
ມາດວດັແທກ, ຊ ັງ່ນ ໍາ້ໜກັ ແລະ ບາງເທ່ືອກອໍາດສາມາດຜາ່ຕດັຂະຍທ່ີຸຕາຍແລວ້ ຮອດ 60 ຕວົ. ຖາ້ 
ວາ່ ໂຊກດກີຈໍະອາດສາມາດໄດພ້ບົເຫັນໜຂູະຍ ຸ ທ່ີຍງັມຊີວີດິຢູກ່ເໍປັນໄດ.້ ການສງັເກດການ ແລະ 
ຂໍມ້ນູ ອາດສາມາດເກບັກຳ ຈາກ ຊາວບາ້ນ ໂດຍສະເພາະ ພວກນກັລາ່ໜຜູາ. ທ່ີຈະຊວ່ຍເພ້ີມຄວາມ 
ຮູໃ້ຫແ້ກພ່ວກເຮົາ ກຽ່ວກບັປະຫວດັສາດຂອງທຳມະຊາດເຫ່ົຼານີ.້

1ສະຖາບນັ ຄ ົນ້ຄວາ້ ກະສກິຳ ແລະ ປ່າໄມ ້ແຫງ່ຊາດ
2ເສມາເກຣບ, ອແູອມແອ ເຕຕີດິ, 500 ຖະໜນົ ຊງັ ຝລງັຊວົ ເບຣຕງົ, ແອຟ-34093, ມງົເປີລິເຢ, 
ຝລ ັ່ງເສດ
3ຫໍພິພິດທະພນັປະຫວດັສາດ ຂອງ ທຳມະຊາດແຫງ່ຊາດ, ໂອແອສເອເີບ, ອແູອມແອ5202 ຂອງ 
ສນູຄ ົນ້ຄວາ້ ວທິະຍາສາດ ແຫງ່ຊາດ, 55, ຖະໜນົ ບບູຟງົ,75231, ປາຣ ີ05,ຝລ ັ່ງເສດ. 
4ມະຫາວທິະຍາໄລມງົເປີລີເຢ, ອເີອສເອແີອມ, ເຂດເອແີຊນບາແຕລງົ-ເຊເຊ 064, 34095 ມງົເປີລີເຢ 5.



50ÀçÖßÀíÈ - ËèÌ×à 2009

×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò, ÅßÍèÍËê 20

New pieces of information about the Kha-nyou, the 
recently discovered enigmatic rodent from the Lao PDR

Bounneuang DOUANGBOUPHA1,  Khamouane KHAMPHOUKEO1, 
Vincent Herbreteau2, Raphael Cornette3, Jean-Pierre Hugot3 and Serge Morand4  

Abstract

	 Mammals are within the most investigated groups in Zoology and the discovery of 
new taxa is generally considered unlikely. However, during the last ten years the number 
of species listed in the ”Mammal Species of the World” (1), a reference book, increased 
from 4633 to 5419. Of course, most of these “new” species are either, previously invalidated 
species nowadays rehabilitated or, cryptic species discovered on the occasion of taxonomic 
revisions. Within the most spectacular really new species recently discovered, one may 
cite the Sun monkey (Cercopithecus solatus) described in Gabon in 1986 and the Saola 
(Pseudhoryx nghetiensis), a forest ruminant discovered in the mountainous forests along 
the Vietnam–Laos border, in 1992. The most recent discovery of a new mammal occurred 
in a neighboring area: the limestone formations of the Khammouane province in Lao PDR. 
Laonastes aenigmamus, the Kha-nyou, was unexpectedly discovered as a piece of wild meat 
in a rural market, near Takek, the administrative center of this province. Later the new species 
was described from disparate anatomical pieces (2). The anatomical characters were enough 
astonishing to allow the authors to classify the new species in a new Family: the Laonastidae. 
The evolutionary relationships of the Kha-nyou are asking questions as the single two papers 
published on this point strongly disagree. Based on morphological and molecular characters, 
the initial description (2) classified the Kha-nyou within the Hystricognathi, a group of rodent 
nowadays mostly represented in Africa and South America. Based on a refutation of the 
hystricognathy and on the comparison with old Asiatic rodent fossils, a second paper (3) 
proposed to consider Laonastes a survivor of an extinct Asian family, the Diatomyidae. Finally, 
because these first papers were based on disparate remains of dead animals, nothing was 
described about the habits, ecology and behavior of this curious animal.  Our current works 
in South-east Asia gave us some opportunity to investigate further the biology of Laonastes 
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aenigmamus. During this study we have been able to measure, weight and sometimes dissect 
about sixty dead animals. We also were enough lucky to observe a living animal during 
several days. Our observations and the information that we could obtain from the people of 
the villages, particularly from the Khan-you “hunters”, allow improving our knowledge of its 
natural history.

1National  Agriculture and Forestry Research Institute, NAFRI, Nongviengkham, P.O. Box 7170, 
Vientiane, Lao PDR.
2Cemagref, UMR TETIS, 500 rue Jean-Francois Breton, F-34093 Montpellier, France.
3Museum National d’Histoire Naturelle, OSEB,UMR 5202 du CNRS, 55, rue Buffon, 75231, Paris 
cedex 05, France.
4Universite’ Montpellier Ii, ISEM, Place Eugene Bataillon-Cc 064, 34095 Montpellier Cedex 5
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The Kha-nyou, a new rodent for Science

The Kha-nyou is new for Science, 
but for the inhabitants of the Khamouane 
province, it is a very common and well 
known animal. In a country where “rat” 
meat is usually consumed, the flesh of the 
Kha-nyou is considered a delicacy. At the 
season, hunters of the villages are trapping 
everyday. After visiting their traps, generally 
in the middle of the afternoon, they converge 
toward special spots along the roads where 
wild meat, fishes and vegetables are regularly 
sold by the countrymen. Here amateurs and 
collectors are waiting. The first one to buy a 
delicacy, the second one to acquire several 
animals and, rushing back to town, resell 
them with a substantial benefit: the price 
of a Kha-nyou is twice or three times the 
price of a “regular” rat. They are cooked 
as ingredients of soups or stews, but a very 
popular preparation is: fast grilled on an 
improvised barbecue. In the particular spots 
that we visited, about thirty animals were 
killed and sold daily. This occurs during the 
dry season only: hunters consider excessively 
dangerous to climb the limestone and put up 
their traps when it is raining. 

The Kha-nyous are relatively small 
animals. For the 55 individuals examined 
during this preliminary study, the average 

measurements were: 247 mm for head and 
body length, 137 mm for tail length and 365 
g for the weight. Their physical appearance 
is quite different from the photofit picture 
given in the first description. They are pudgy, 
woolly, quiet and harmless animals with 
wide ears and very long whiskers. The color 
of their coat is light grey and we observed no 
individual differences in our sampling. The 
palms and soles of the hands and feet bear 
very complicated embossed dermatoglyphic 
patterns. They also exhibit a very original 

A local delicacy
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position of the mammary glands and tits in the 
females: there are two very discreet grayish 
nipples on the upper part of the flank, close 
to the posterior edge of the shoulder blade. 
This particular disposition is also present in 
some rare other mammal species: most of 
them are either aquatic animals, transporting 
their smalls on their back when swimming, 
or climbing animals like the south American 
pygmy anteater. Finally, the Kha-nyou also 
bears pectens on the inner part of its wrists: 
in this place the thin soft woolly hairs of 
the body side are replaced with hard yellow 
brush like nostril hairs. These formations are 
used when the animal cleans and comb the 
long vibrissa of its mustaches.

Watching a living Kha-nyou
 

Traps usually displayed by hunters, all 
are of the same kind: the killing one. Few 
trapped animals are enough lucky to survive 

Laonastes aenigmamus: a living adult 

and generally they are deeply injured. This 
was the case with the individual that we 
were able to observe during a few days. 
Our survivor was an adult male, with a 
profound injury on the side of its neck, a very 
voluminous belly and a wavering and rolling 
gait. Its small black eyes were sensitive to an 
excessive light and after a few times outside 
in the daylight, they covered with a patch of 
humours. After several hours of rest in a dark 
place, this track of inflammation disappeared. 
These observations together with the color of 
the coat, long hairs and developed mustaches 
agree with the description by the hunters 
and villagers of a predominantly nocturnal 
animal resting in caves during the day, and 
living in small groups, where seven to eight 
females accompany a single adult male. This 
also is supported by the fact that a part of 
the materials used for the first anatomical 
description were found in nocturne rapace 
bird regurgitation pellets (2). We first 
attributed the slow and shaky walk to the neck 
injury and eventually to a blow of the trap on 
the skull. But, the dissections that we could 
practice on several dead animals, revealed 
that this curious walking behavior is linked 
to a particular  anatomy of the pelvis, which 
is firmly stuck together with the lumbar 
vertebra and the sacrum. This means that the 
Kha-nyous are probably unable to run and 
jump. In a cavy and rocky habitat this cannot 
easily be considered an advantage. 
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The slow walking is probably 
accentuated by the short legs and the huge 
abdomen scraping against the earth. During 
the dissection, it appeared that most of the 
volume of the abdominal organs comes from 
the stomach. These organs possess transversal 
strong fibrous strengthening which allow it to 
fold up forming successive pouches. When 
opening the stomach we found it filled with 
a fluid and mushy greenish content, very 
similar to the content of a ruminant paunch. 
The caecum also is well developed, during 
the gut is relatively short. When we tried to 
feed our Kha-nyou using different types of 
food, juicy fruits and green leaves did not 
receive any success. Cooked rice and different 
types of seeds were not better appreciated. 
Finally, following the suggestions of the 
villagers we tried different kinds of very 
dry leaves. This time our resident looked 

A female, the left teat is visible as a small grayish 
point, just behind the scapulum

interested and instantly began to eat 
by choosing the most ligneous and 
brown ones. During the following 
night we could observe it chewing 
for a long while without swallowing 
any new food. This, compared with 
the anatomy of the stomach and the 
high rate of cellulosis included in its 
favorite food, suggests to us that this 
animal is perhaps practicing a kind of 
rumination.  Another kind of food is 
highly appreciated by the Kha-nyou: 

pieces of the leaves and stems of a local 
Euphorbiaceae are currently cut and used by 
the hunters as a lure to bait the traps. This 
spiny plant has a very thick peel and secrets 
abundant and doughy white latex. Despite its 
dominant taste for a vegetal type of feeding 
the Kha-nyou also appreciates to eat some 
insects. Following the hunters it has been 
observed during it was patiently swallowing 
ants traveling in file. This last observation is 
corroborated by the discovery of numerous 
tapeworms in the guts of all the individuals 
that we were able to necropsy. A preliminary 
diagnosis shows that these endoparasites 
probably belong to the Raillietina, a family 
which intermediate hosts frequently are 
arthropods. Most of the specimens examined 
also had chigger mites living on the inner 
parts of the forearms and wrists, including 
the pecten areas. Several specimens of body 
lice also were collected.
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Which future for the Kha-nyou ?

Whatever the hypothesis finally 
accepted to explain the origins of the Kha-
nyou, this animal has no close relative in 
Asia where the closest fossil forms are 
extinct since millions of years. Its survival 
is probably linked to a particular biotope 
and a cryptic biology. Living in a rocky 
environment with reduced food resources, 
allowed it avoiding potential competitors 
and developing very original adaptations and 
it may be considered a very specialized and 
highly adapted animal. Until now and despite 
a regular and perhaps high human predation, 
the species survived. But, at this moment we 
have no idea of its exact range and number of 
living individuals. The number of teats and 
the observations of the hunters indicate that 
the reproduction is slow: females bear one 
young (perhaps exceptionally two) at a same 
time. Hunters also told us that the Kha-nyous 
are never found in the flat areas between the 
limestone peaks. Considering that they are 
quite unable to run, this is likely to be true: 
any animal venturing out of the protection 
of the caves and cavities becomes an easy 
prey for any kind of predator. A consequence 
is that small populations living in limestone 
isolates may be genetically confined. Serious 
studies are necessary to better understand the 
particularities of the biology and behavior of 

the Kha-nyou. Urgent and drastic precautions 
also are needed to protect this new species 
from a rapid extinction.
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ÎÞÍËÞÍÀàÌåÆ‹äÎÕãÀÕÓ NuMaSS ÂàÈÂßâÌÜèÈÉàÎî˜Ç  
É¡ÀàÌâÑêòÓÏíÌÏßÖéÈÅàÖê åÌÍàÃÄîÈÁÜÃâÓìÜÃæÆËàÌê 

ÌßÂÜÌÛ×Ã×ÞÃÄèÌ
ÈÕ. Ìé×íÃ ÅêÎßâÅêÈ1, ãÅÃâÈìÜÌ Åê×éæÖ1, À×òàÃ È×ÃÅêÖà2 ãÖß Russell. S. Yost3

 
ÍíÈÂèÈØÇçò

	 äÈÇË³×æÎãÖ‹× ÏíÌÏßÖéÈÑìÈÅßÍÞÃÜàØàÌ åÌ ÅÎÎ Öà× âÆ¨Ì: ÅàÖê, ÑìÈÉßÀîÌÊ³× 
ãÖß ÑìÈÏèÀ ãÓŠÌåÌÖßÈèÍÉœ. ÜéÃåÅŠÁ§ÓïÌÀàÌÅáÛ×ÈÂîÌÅíÓÍèÈËàÃâÂÓêÁÜÃÈéÌãÖ‹× ÑíÍ 
×Šà ËàÈÜàØàÌÑìÈË¯ÍèÌÄîåÌÈéÌ (N, P ãÖß K) ãÓŠÌÓêåÌÖßÈèÍÉœ ÅáÖèÍÂ×àÓÉ‹ÜÃÀàÌÁÜÃ 
ÑìÈ. ÀàÌÅëÀÅàæÈ‹âÌ´ÌåÅŠ ÀàÌÎÞÍËÞÍÀàÌåÅŠÜèÈÉàÎ˜îÇÉŠàÃƒ ÉàÓ×éËêË¯ÂàÈÂßâÌÂ×àÓÉ‹ÜÃ 
ÀàÌÁÜÃÑìÈãÉÀÉŠàÃÀèÌ. ÆëñÃÏŠàÌÓà Æà×ÀßÅéÀÜÌ ãÖß ÜíÃÀàÌË‹ÜÃÊªÌËêñÀŠÞ×Á‹ÜÃ æÈòÑß 
ÇàÇàÓÌáåÆ‹Îî˜Ç ãÖß ãÌßÌáÜèÈÉàÎîôÇÉ¡Æà×ÀßÅéÀÜÌ åÌÜèÈÉàÉŠàÃƒ âÑ²ÜÇíÀÏßÖéÈÉß 
ÑàÍÏíÌÏßÖéÈ.  ÀàÌÌáåÆ‹Îî˜ÇÉàÓÀàÌãÌßÌáãÍÍÖ×Ó âØèÌ×Šà âÎèÌÅàâØÈâÝèÈåØ‹‹É¿ÌËëÌÀàÌ 
ÏßÖéÈÅïÃ.  âÊêÃÔŠàÃåÈÀçÉàÓ ÀàÌåÆ‹Îî˜Ç åÌÜèÈÉàÉœ Ûì ÅïÃÀ×ñàÂ×àÓÉ‹ÜÃÀàÌÁÜÃÉ¿ÌÑìÈ 
ÇŠÜÓÄßÌáæÎÅïŠÍèÌØàÏíÌÏßÖéÈÉœ ãÖßåÆ‹É¿ÌËëÌÅïÃ.  âÊêÃãÓñÌ×ñà Æà×ÀßÅééÀÜÌ ÓêÀàÌåÅñ 
Îî˜ÇåÌÜèÈÉàÅïÃÀçÉàÓ ãÉŠÀçÇèÃÍ¡ÅàÓàÈÍèÌÖîâÎ¿àÚàÇÏíÌÏßÖéÈæÈ‹. ÅßÌ´Ì, ÀàÌåÅŠÎî˜ÇåÌÜèÈ 
ÉàâÚàßÅíÓ âÑ²ÜâÑêòÓÏíÌÏßÖéÈÔŠàÃÓêâÅÈÊßÀéÈ ãÓŠÌÓêÂ×àÓÄáâÎèÌ ÅáÖèÍÆà×ÀßÅéÀÜÌ.  

	 åÌÎê 2004, ÀàÌËíÈÖÜÃ æÈ‹ÝŠ×ÓÀèÌÄèÈÉ´ÃÎßÉéÍèÈÀèÍ 4 ÂÜÍÂí×Æà×ÀßÅéÀÜÌ 
Ë¯ ÍòàÌæÝŠËŠàÃÜÌ, âÓìÜÃæÆËàÌê, ÌßÂÜÌÛ×Ã×ÞÃÄèÌ. ÀàÌËíÈÖÜÃÎßÀÜÍÓê 5 ÜèÈÉàÎî˜Ç 
Ë¯ãÌßÌáÉŠàÃÀèÌ âÆ¨Ì: Í¡åÅŠÎî˜Ç (T1), åÅŠÎî˜ÇÉàÓÜèÈÉàÁÜÃÆà×ÀßÅéÀÜÌåÅñ (T2), åÅŠÎî˜Ç 
ÉàÓÜèÈÉàÀàÌãÌßÌá ÁÜÃÀßÅéÀáâÓìÜÃ (T3), åÅŠÎî˜ÇÉàÓÜèÈÉàË¯ÂàÈÂßâÌ äÈÇäÎÕãÀðÓ 
NuMaSS ãÖß PDSS ãÖß åÅŠÎî˜ÇÉàÓÜèÈÉàË¯ÂàÈÂßâÌäÈÇ äÎÕãÀðÓ NuMaSS ãÖß 
PDSS ãÉŠÍ¡åÅŠÎî˜Ç K (T5).  ÏíÌÀàÌËíÈÖÜÃ ÅßãÈÃåØ‹âØèÌ×Šà ÏíÌÏßÖéÈÅàÖêêåÌãÎÃË¯åÆòÎï˜Ç 
äÈÇÀàÌÂàÈÂßâÌÄàÀ äÎÕãÀðÓ NuMaSS ãÖß PDSS (T4) åØ‹ÏíÌÅïÃÀ×ñà ÀàÌåÅŠÐîŠÌ 
ãÍÍÆà×ÀßÅéÀÜÌ (T2) ãÖß åÅŠÎî˜ÇåÌÜèÈÉàË¯ãÌßÌá ÄàÀ ÀßÅéÀáâÓìÜÃ (T3). ÅàÖê Óê 
ÀàÌÉÜÍÅßÙÜÃÉ¡ÀàÌåÅŠÎî˜Ç ÉàÓÀàÌÂáÌ×ÌäÈÇ äÎÕãÀðÓ NuMaSS ãÖß PDSS âÎèÌ 
ÔŠàÃÈê ÌÜÀÄàÀãÎÃ ÁÜÃ Ëòà× ×ê.  ÀàÌâÑ¸ÓÁëòÌÁÜÃÏíÌÏßÖéÈ åÌÅéñÃËíÈÖÜÃËñêåÅŠÎî˜ÇÜèÈÉàË¯ 
ãÌßÌçà ÁÜÃ NuMaSS  ãÖß PDSS ãÖß åÅŠÎî˜ÇåÌÜèÈÉàË¯ãÌßÌá ÄàÀ ÀßÅéÀáâÓìÜÃ (T3) 
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ãÓŠÌÓêÂ×àÓãÉÀÉŠàÃÀèÌ.  ÏíÌÀàÌæÖŠÖÞÃËàÃÈ‹àÌâÅÈÊßÀéÈ Æ¸åØ‹âØèÌ×Šà ÅéñÃËíÈÖÜÃË¯åÅŠÎî˜Ç 
ÉàÓÜèÈÉàË¯ãÌßÌá ÄàÀ ÀßÅéÀáâÓìÜÃ (T3) ãÓŠÌåÆ‹É¿ÌËëÌÅïÃ æÈ‹ÏíÌÀáæÖÙ‹ÜÇ ãÉŠÀíÃÀèÌÁ‹àÓ 
ÏíÌÏßÖéÈåÌÅéñÃËíÈÖÜÃ ËñêåÅŠÎî˜ÇÉàÓÀàÌÂàÈÂßâÌÁÜÃ äÎðãÀðÓ NuMaSS ãÖß PDSS  (T4)  
åØ‹ÀáæÖ ÔŠàÃÓêåÌÅáÂèÌ âÓ²ÜÎÞÍËÞÍåÅŠÅéñÃËíÈÖÜÃÜ²Ìƒ.  ÀàÌåÆ‹ äÎðãÀðÓ  NuMaSS ãÖß 
PDSS ãÓŠÌËàÃâÖìÜÀÌëñÃ ÅáÖèÍÆà×ÀßÅéÀÜÌ É¡ÀàÌÇíÀÅßÓèÈÉßÑàÍÏíÌÏßÖéÈÅàÖê Ë¯åØ‹ 
ÏíÌÏßÖéÈÅïÃ åÆ‹É¿ÌËëÌÉœ. 

ÂáÅèÍÅáÂèÌ: ÅàÖê, ÍíÈÝÞÌÆà×Ìà, ÂçàãÌßÌçàÖßÈèÍÑàÀ, ×éåÄÈéÌ, ËàÈÜéÌÆê×èÈÊî.

1ÅïÌÂíòÌÂ×òàËêñÈéÌÀßÅéÀçà ãÖß ÎñàæÓò, ÅÂÀÎ
2ãÏÌÃàÌÂíòÌÂ×òàâÁíòàãØñÃÆàÈ ãÖß äÂÃÀàÌ Öà×-ÜêÕê
3Departments of Tropical Plant and Soil Sciences, Univ. of Hawaii at Manoa, 3190 Maile Way, 
Honolulu, HI 96822.
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INCREASING MAIZE YIELDS IN XAITHANI 
DISTRICT, VIENTIANE CAPITAL USING THE 

NuMaSS DECISION-AID
Nivong Sipaseuth1, Sengdeuan Sivily1, Kouang Douangsila2, and Russell. S. Yost3.

Abstract

	 Food crop yields of maize, legumes, and vegetables in the Lao PDR are currently very 
low.  Recent surveys of soil nutrient status indicated that the soils contain insufficient nutrients 
for the high yield potential of the crops to be met.  This study involved the comparative 
use of different methods of estimating fertilizer requirements for maize.  Growers and local 
organizations are trying to add the appropriate amount of mineral fertilizer to the soil to 
increase crop yield.  Fertilizer applications have been based on general recommendations 
that cause high fertilizer costs.  However, less or more fertilizers application than crop 
requirement can lead to low yield and high costs.  With the high cost of fertilizers, many 
maize farmers cannot reach their target yield.  To increase maize yield economically, accurate 
estimates of the appropriate fertilizer rate are needed.  On-farm treatments were conducted 
in Ban Hai, Vientiane capital.  The experiments consisted of 5 treatments for each field 
(Control, Farmers practice, Regional recommendation, Predicted by NuMaSS and PDSS and 
NuMaSS and PDSS - K treatments).  The results suggested that maize grain yields of the 
decision-aid treatments (T4) of all on-farm treatments were higher than farmer practice and 
regional recommendation treatments.  Maize yield rather response to fertilizer prediction of 
NuMaSS and PDSS except Vi’s on-farm treatment.  The increasing maize yield of regional 
and NuMaSS + PDSS recommendation treatments were significantly different, compared 
with control; farmers practice and without added K treatments.  Statistical analysis indicated 
that regional recommendation treatments at all sites were very costly.  NuMaSS and PDSS 
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fertilizer recommendation resulted in high profit and were significantly different when 
compared to other treatments.  Using NuMaSS and PDSS decision-aids is one alternative for 
upland farmers to increase crop yields while reducing fertilizer costs.

Keywords: Maize, Farmer practice, Regional recommendation, Soil analysis, Soil organic 
matter.

1Agriculture Land Research Center, NAFRI. B. Nong-vieng-kham, Xaithani district
2National Rice Research Program and Lao-IRRI Project
3Departments of Tropical Plant and Soil Sciences, Univ. of Hawaii at Manoa, 3190 Maile Way, 
Honolulu, HI 96822.
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per unit of applied fertilizer; 2) reduced 
nutrient loss and 3) increased the profit.  
One part of this study was on site-specific 
nutrient management in which the nitrogen 
fertilizer requirements were simulated 
from NuMaSS, phosphorus and potassium 
fertilizer are predicted by PDSS software 
according to basic soil data analysis adjusted 
to the specific locations and seasons.  The 
features of site-specific nutrient management 
(Attanandana et al., 2004) are: 1) Identify 
the soil series. 2) Test the soils for NPK at 
each location. 3) Apply nutrients according 
to decision-aids. 4) Evaluate the economics 
of the application.  

MATERIALS AND METHODS

Farmer cooperator selection
Before beginning the experiments 

on April 25, 2004; a farmers meeting was 
organized by the head of Hai villager.  
National Agriculture and Forestry Research 
Institute staff presented the project, 
interviewed maize farmers, and explained the 
purpose of the project for them and let them 
make decision by themselves after returning 
home. On the beginning of May, 2004 the 
second meeting was organized in the village.  
Seven volunteer farmers announced their 
interest in participating in the project: (1) 
Mr.  Thianxai, (2) Mr. Vieng, (3) Mr. Vi, (4) 
Mr. Khamdee, (5) Mr. Saboutsi, (6) Mr. Vath, 

INTRODUCTION

Lao PDR has a large area of land with 
potential to produce upland crops such as 
maize (Zea mays L.); legumes; vegetables; 
and root crops.  At present maize and legume 
cultivation occurs in Xayabuli, Vientiane 
and Luang Prabang provinces (National 
Statistical Center, 2001), although yields 
are low since farmers lack experience in soil 
improvement and nutrient management for 
increasing yield.  The consequences of poor 
yields include food insecurity, economic 
hardship, and increased soil degradation.  
Farmers have not known how much fertilizer 
and when it should be applied.  The NuMaSS 
and PDSS are the decision aid tools in the form 
of computer software, developed jointly by 
the University of Hawaii and North Carolina 
for the purpose of diagnosing, predicting, 
economically evaluating, and making 
recommendations for managing nutrients in 
acid upland soils.  Nitrogen and phosphorus 
are the most limiting essential nutrient for 
maize production in the humid and subhumid 
tropics (Fageria et al., 1997).  Accurate 
N fertilizer recommendations for maize 
production are important for maximizing 
productivity and profit while minimizing 
environmental impact of fertilizer use.  The 
aim of the research was to increase farmers’ 
profit through: 1) increased yield of maize 
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and (7) Mr. Thanit. On May 7, 2004 the third 
visit was organized and 4 representative 
farmers were selected: Mr. Thianxai, Mr. Vi, 
Mr. Saboutsi, and Mr. Vath to conduct on-
farm experiment.

Description of the study areas
The experiments were started in the 

wet season of 2004, the experimental sites 
were located in Hai village (Ban Hai), 
Xaythany district; about 28 km north of 
Vientiane capital, near Ngum river (18°08’ 
N, 102°37’ E).  All farm fields were flat, the 
elevation of 168 m; ground water was about 
2 m deep.  According to the guidelines and 
manuals of soil survey of the USDA and 
FAO / UNESCO systems, the soil order was 
classified as Inceptisols/District Fluvisols.  
The soils were developed in alluvial deposits 
from the Ngum river.  The rainy season starts 
from May to October and the dry season 
starts from November to April.  Total rainfall 
of the study areas was about 1700 to 1900 
mm per year.  The maximum temperature 
occurs in April (41.5 oC); and the minimum 
in January (3.1 oC), and the mean value was 
about 26 oC.  The mean relative humidity was 
about 75%, with the minimum in the month 
of March (67%) and the highest in August 
(85%).  Previous years in these areas farmers 
cultivated maize and some vegetables.

Crop management and fertilizer 	
rates

Local maize variety (DK4) was chosen 
by the farmers, the maize population rate 
was 66,666 plants ha-1.  Land preparation 
and crop planting had been done by farmers 
themselves.  Some activities such as planting, 
weeding and fertilizer application were 
done by farmers.  Maize harvest and data 
collection were done together with farmers.  
Fertilizers were applied according to 
Farmer practice, Regional recommendation 
treatments, nitrogen fertilizer requirements 
was predicted using NuMaSS, the 
phosphorus and potassium fertilizers were 
determined using the PDSS software (Table 
1).  The time and methods of fertilizers 
application also differed.  Farmers practice 
and regional recommendation treatments 
were broadcast applied at the same time 
with land preparation before planting, for 
NuMaSS and PDSS predicted treatments (P, 
K and half of N) were basal, using band 0.1 
method (Fertilizers were applied into the soil 
row with the depth of 10 cm which neared to 
maize plants 10 cm), the remaining of N was 
applied as a topdress.



The Lao Journal of Agriculture and Forestry, No. 20

     July - December 2009
                 

62

and after harvest.  All soil samples sent to the 
laboratory of Agriculture and Land Research 
Center (ALRC) for physical and chemical 
properties analysis.  The soil samples which 
were collected from many points were 
used as a basic for soil data for nitrogen, 
phosphorus and potassium prediction used 
in Nutrient Management Support System 
(NuMaSS), and Phosphor Decision Support 
System (PDSS) as a tools, and observation 
the chemical properties of soil in the site.

RESULTS AND DISCUSSION

Nutrient status in different sites 
Soil data analysis indicated that the 

soil developed in alluvial deposits from the 
Ngum River. The initial soil physical and 
chemical properties of the experimental sites 

Table 1: Fertilizer rates of on-farm experiments using NuMaSS and PDSS predictions in Ban Hai 
(Thangon).

On farm site Thianxai Vi Saboutsi Vath

Treatment N-P2O5-K2O fertilizer rates (kg ha-1)

T1 Check (no fertilizer) 0 0 0 0

T2 (Farmer practice) 15-15-15 15-15-15 15-15-15 15-15-15

T3 (Regional recommendation) 81-77-47 81-77-47 81-77-47 81-77-47

T4 (NuMaSS and PDSS) 69-50-44 65-30-30 75-28-38 65-30-30

T5 (NuMaSS and PDSS -K) 69-50-00 65-30-00 75-28-00 65-30-00

As indicated, the NuMaSS and PDSS fertilizers were site-specific; they varied with the soil 
analysis from each farmer’s field.

Experimental design
The experimental design was 

Completely Randomized Design (CRD).  The 
experiments were conducted on the farmer’s 
fields, and set up with one big replication 
and 5 treatments for each field.  Farmers 
had agreed with the individual plot size of 
10 x 30 m (300 m2) for each treatment, and 
harvest area was randomized three points 
per plot, which each plot was 3 x 5 m (15 
m2).  The experimental design, soil sampling 
and fertilizer calculation was developed by 
working together with the farmers.

Soil sampling procedure
Soil samples were collected together 

with the farmers.  Soil samples, 20 to 24 
points, were collected at each site, with the 
depth of 0 to 20 cm, before land preparation 
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are presented in Table 2.  Most of soils in 
on-farm experiments were clay loam or silty 
clay loam texture, low in phosphorus, which 
ranged from 2.1 to 4.6 mg kg-1and medium 

in potassium content (80 to 98 mg kg-1) for 
each site.  The soils had organic matter (OM) 
content (22 to 34 g kg-1) and total nitrogen 
1.5 to 2.2%, with soil pH of 5.6 to 6.1.

Table 2: Soil properties of four on-farm treatments before initiation of the experiments.

Soil properties
On farm site

Thianxai Vi Saboutsi Vath

Textural class* Clay
loam

Clay
loam

Silty clay
loam

Clay
loam

Clay (%)* 45 39 39 39

Silt (%)* 34 38 42 36

Sand (%)* 21 23 19 25

pH (water 1:1) ** 5.7 5.8 5.6 6.1

pH (KCl) 4.2 4.8 4.3 5.1

OM (g kg-1) € 34 24 23 22

Total N(g kg-1)¥ 1.7 2.2 2.1 1.5

Extractable P (mg kg-1) £ 4.2 6.4 2.7 2.1

Extractable K (mg kg-1) 80 98 90 95

Exchangable cation Ca (cmolc kg-1) α 3.4 5.8 3.4 6.4

Exchangable cation Mg (cmolc kg-1) α 1.9 2.3 2.5 2.5

Exchangable cation K (cmolc kg-1) α 0.2 0.2 0.2 0.3

Exchangable cation Na (cmolc kg-1) α 0.1 0.1 0.1 0.1

*Hydrometer method
**Glass electrodes, 1:1 soil: water
€ Walkley Black titration (Walkley and Black, 1934)
α 1 M NH4OAc, pH7 replacement method (Rhoades, 1982)
¥ Macro Kjeldahl methods (Bremner, 1965)
£ Bray-2 methods (Bray and Kurtz, 1945)
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Maize grain yields of different 
site

The results indicated that maize 
fertilized according to the NuMaSS and 
PDSS recommendations achieved higher 
yields than the other treatments, except at 
the site of Mr. Vi.  The amounts of fertilizer 
application based on the NuMaSS and 
PDSS software were lower than the regional 
recommendation; which indicated that 
farmers would receive greater financial benefit 
from these treatments than the others.  Grain 
yields of control, farmer practice, regional 
recommendation, predicted by NuMaSS and 
PDSS, and predicted by NuMaSS plus PDSS 
without K treatments ranged from 1316 to 
2995, 1787 to 3465, 3401 to 4255, 3390 to 
4520, and 2380 to 3700 kg ha-1, respectively.  
Grain yields of each site are given in Figures 
1-4.

Tianxai’s on-farm treatment
Results of farmer practice, regional 

recommendation, NuMaSS and PDSS 
predicted  and NuMaSS and PDSS predicted 
-K treatments gave 38, 45, 68 and 57% 
yields increase compared with the control 
treatment (2344 kg ha-1).  The increasing 
yields between fertilizers treatments were 
not significantly higher differenced.  The 
yields of NuMaSS and PDSS predicted, and 
NuMaSS and PDSS predicted -K treatments 
(T4 and T5) were achieved higher than 

farmer practice and regional recommendation 
treatments.  However, the increasing yield 
was significant different in treatment four 
(T4) where fertilizer was applied (69-50-44 
of N-P2O5-K2O kg ha-1).  Maize yield rather 
response to fertilizer prediction of NuMaSS 
and PDSS software (Figure 1).  The grain 
yield of NuMaSS and PDSS predicted -K 
treatment (T5) was obtained lower than 
NuMaSS and PDSS predicted (T4), but 
there was not significantly different in 
quantity.  The stover yields of all treatments 
were increased by two fold than grain yield.  
With the spacing plant 25 cm farmers saved 
two plants per hill (not accepted of maize 
thinning).  With the high plants density may 
cause to limit photosynthesis process, thin 
and tall plant, and low yield.  This case was 
similar to Fanadzo et al. (2007) who found 
that maize grain yield was significantly 
decreased with an increase in maize density.

Vi’s on-farm treatment
Maize yields of fertilizer treatments 

were slightly increased but the increasing 
was less than regional recommendation 
treatment (Figure 2).  The increasing of grain 
yield was 15, 42, 13 and 12%, than control 
treatment (2995 kg ha-1).  There was not 
significantly increased between treatments, 
whereas stover yields of all treatment were 
high.  Although maize growth well but plants 
were very high and weak, maize plants fell 
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Figure 1. Effect of different fertilizer rate on maize grain and stover yield 
of Thianxai on-farm treatment in the wet season 2004.

Figure 2. Effect of different fertilizer rate on maize grain and stover yield 
of Vi on-farm treatment in the wet season 2004.



The Lao Journal of Agriculture and Forestry, No. 20

     July - December 2009
                 

66

up at flowering stage.  I’ m confident that 
this happened because the owner (farmer) 
favored two plants per hill led to high plants 
density.  This occurrence was the same 
case with Thianxai site.  The maize plants 
high of this field were similar to Thianxai’ 
field, plants were tall and fell up during the 
flowering stage that might associate with 
high plant density.  Therefore, NuMaSS and 
PDSS recommendation could not assess the 
correctly the response grain yield in this 
field.  Moreover, weeding activity farmer 
had done one time when the maize was 14 
days after emergence.  High plant density 
and weediness in maize spacing cause to low 
nutrient uptake and yield was declined at the 
end.

Saboutsi’s on-farm treatment
The yield of fertilizer application 

treatments were increased (59, 169, 185 and 
80%),  than the control treatment    (1316 kg  
ha-1) (Figurer 3). The increases of regional and 
NuMaSS recommendation were significantly 
different when compared to control (T1); 
farmers practice (T2), and NuMaSS and 
PDSS predicted -K treatments (T5).  The 
plant height compared with the control 
was also significantly different.  Although, 
the increasing yield of NuMaSS and PDSS 
predicted and regional recommendation 
treatment (T3) was not much different, 

but regional recommendation was higher 
input included fertilizer cost and weeding, 
broadcast methods proliferation of weed.  
The increasing weed population in maize 
growth stage cause to lose of nutrient and 
low yield.

Vath’s on-farm treatment
The results of this on-farm experiment 

indicated that maize yield of all fertilizer 
application treatments increased (40, 128, 185 
and 86), when compared to control treatment 
(1748 kg ha-1).  Maize yield of NuMaSS and 
PDSS recommendation treatment at rate 60-
30-30 kg ha-1 of N-P2O5-K2O was 4.5 t ha-1 
(Figure 6).  The obtained yield was close to 
the target crop yield of 5 t ha-1, which was 
assumed for NuMaSS fertilizer predictions.  
Maize yields of the regional recommendation, 
and NuMaSS and PDSS recommendation 
treatments were significantly different from 
the control; farmers practice, and NuMaSS 
and PDSS -K treatments.  However, the 
amount and method of fertilizer application, 
which was recommended in the regional 
recommendations was higher (higher cost 
of fertilizer and increased use or labor for 
weeding) than in the NuMaSS and PDSS 
treatment.
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Figure 3. Effect of different fertilizer rate on maize grain and stover yield of 
Saboutsi on-farm treatment in the wet season 2004.

Figure 4. Effect of different fertilizer rate on maize grain and stover yield of 
Vath on-farm treatment in the wet season 2004.
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in the highest net returns (336.6, 333.2 and 
434.1 $$ ha-1, respectively).  This return was 
highest of all treatments.  The results differed 
for the Vi site because strong wind and heavy 
rain caused maize plants to lodge during the 
critical flowering stage.  When considering 
in each farmer’s sites we can see that using 
NuMaSS and PDSS decision aid was one 
alternative for upland farmers to increase 
crop yield and reduce fertilizer cost.

CONCLUSIONS

The yield of maize increased 
significantly with fertilization according 
to the NuMaSS and PDSS method of 
recommending fertilizer (T4 and T5).  These 
yields are an excellent indication of the 
potential of the upland soil with appropriate 
fertilizer inputs and crop management.  The 
economic analysis of on-farm experiments 
indicated that only Vi’on-farm experiment 
did not generate profit, this due to the lodging 
of the plants during the flowering stage.  
Recommendations based on the NuMaSS 
and PDSS knowledge and predictions 
provided efficient production of the food 
crops.  A positive effect was that now maize 
farmers have improved knowledge on soil 
nutrient management and know how to use 
soil test kit and soil series identification.  This 
enabled farmers to apply their knowledge 
for themselves and transfer their new 
knowledge to other farmers in their region. 

Soil properties after maize harvest
Soil chemical properties after maize 

harvest were not different except phosphorus 
and potassium in some treatments at the Vi, 
Saboutsi and Vath sites.  After maize harvest 
potassium content in soil slightly declined in 
all treatment (Table 3) compared to beginning 
of the experiment.  The K soil content of the 
minus K treatments (T5) decreased at all sites 
relative to the other treatments.  In the case of 
Thainxai site, extractable K and soil organic 
matter (OM) content of all treatments were 
higher than in the pre-planting soil results, 
this result was probably because the previous 
season’s maize residue was incorporated into 
the soil, which can increase soil K and OM.  
The soil nutrient content between treatments 
was not significantly different.

Economic analysis
Economic dominance analysis of the 

maize yield of four sites was given in Figures 
5, 6, 7 and 8.  Data illustrated that regional 
recommendation treatments (T3) resulted in 
high variable costs (177 $$ ha-1) compared to 
other treatments but the net return from the 
regional recommendations was low (231.1, 
333.6, 248.1 and 302.9 $$ ha-1 for Thianxai, 
Vi, Saboutsi and Vath sites, respectively).  
The net returns of maize yields from farmer 
practice treatments (T2) of all sites were 
even lower except for the Vi site.  The 
NuMaSS and PDSS predicted treatment (T4) 
of Thainxai, Saboutsi and Vath sites resulted 
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ËíÈÖÜÃ âÆªÃÊàÌÁ§ÓïÌÌ¸ ÄßÉÜÍÅßÙÜÃÁ§ÓïÌËàÃÈ‹àÌ×éËßÇàÅàÈ åØ‹ãÀŠÌèÀÎèÍÎîÃÑèÌ âÑ²Ü 
âÎèÌÍŠÜÌÜêÃåÌÀàÌÅ‹àÃãÌ×ÑèÌåÚŠ åØ‹ÓêÂ×àÓâÚàßÅíÓ ÀèÍãÉŠÖßâÁÈÌéâ×ÈÀßÅéÀá. ×èÈ 
ÊîÎßÅíÃÁÜÃÀàÌÅòàÃÊàÌÁ§ÓïÌÌ¸ ãÓŠÌâÑ²ÜâÉ¿àäÝÓÁ§ÓïÌÀŠÞ×ÀèÍÀàÌÂ¿ÌÂ×òàËíÈÖÜÃ ãÖß 
ÎèÍÎîÃãÌ×ÑèÌâÁ¿à ÀñÜÌÎê 2007 ãÖß âÑ²ÜÌáåÆòÁ§ÓïÌÈ¨ÃÀŠà× âÁ¿àåÌ×ÞÀÃàÌÎèÍÎîÃãÌ× 
ÑèÌâÁ¿àåÌÎßÄîÍèÌ ãÖß ÜßÌàÂíÈ. ÀàÌÂ¿ÌÂ×òàËíÈÖÜÃ ãÖß ÎèÍÎîÃãÌ×ÑèÌâÁ¿à Ë¯ÅïÌÂ¿Ì 
Â×‹àâÁ¿à ãÖß ÑìÈâÅÈÊßÀéÈ æÈ‹ÖéâÖêòÓåÌÎê 1991 âÆªÃæÈ‹ÝèÍÀàÌÝŠ×ÓÓìÀèÍ ÅßÊàÍèÌÂ¿Ì 
Â×òàâÁ¿àÅàÀíÌ äÈÇÀàÌåØ‹ËìÌÄàÀÖèÈËßÍàÌÎßâËÈÅß×êÈÅßâÖÌ. ÌèÍãÉŠÎê 1991 Øà 1998 
ÅàÇÑèÌ Ë¯âÜíàâÁ¿àÓàËíÈÅÜÍÅŠ×ÌåØÇñ ãÓŠÌæÈ‹ÌáâÁ¿àÓàÄàÀ ÅßÊàÍèÌÂ¿ÌÂ×òàâÁ¿à ÅàÀíÌ 
ãÖß äÂÃÀàÌÝŠ×ÓÓì æË-ÜêÕê.  åÌÄáÌ×Ì 1,127 ÅàÇÑèÌ ÁÜÃÖïÀÎßÅíÓ Öî‹ÌËê 2 (F2) Ë¯æÈ‹Ìá 
âÁ¿àÓàËíÈÅÜÍ ÔïŠ ÅïÌÂ¿ÌÂò×àâÁ¿à ãÖß ÑìÈâÅÈÊßÀéÈ, 4 ÅàÇÑèÌ æÈ‹ÅíñÃÜÜÀÅïŠÀàÌÏßÖéÈ 
åÌÌàÓÆ²ãÌ×ÑèÌ ËŠàÈÜÀÂá ãÖß äÑÌÃàÓ.  åÌÄáÌ×Ì 64 ÅàÇÑèÌÂíÃÉí× Ë¯æÈ‹ÌáâÁ¿àÓà 
ËíÈÅÜÍ, 13 ÅàÇÑèÌ æÈ‹Å³ÃÜÜÀÅïŠÀàÌÏßÖéÈåÌÌàÓ Æ²ãÌ×ÑèÌ ËàÈÜÀÂá, ËŠàÅßäÌ, äÑÌÃàÓ 
ãÖß ÌŸÉàÌ.  ÀàÌÎßÅíÓÑèÌâÁ¿à ÔïŠ ÅïÌÂ¿ÌÂ×òàâÁ¿à ãÖß ÑìÈâÅÈÊßÀéÈ æÈ‹âÖêòÓ åÌÎê 1994 ãÖß 
æÈ‹âÝèÈÀàÌÎßÅíÓÑèÌ ÎßÓàÌ 272 ÂïŠÎßÅíÓ, åÌÌ´Ì 8 ÂïŠÎßÅíÓ æÈ‹Å³ÃÜÜÀÅïŠ ÀàÌÏßÖéÈåÌÌàÓ 
Æ²ãÌ×ÑèÌ ËàÈÜÀÂá ãÖß ËŠàÅßäÌ. 34 ÅàÇÑèÌ æÈ‹ÂèÈâÖìÜÀâÎèÌÅàÇÑèÌÈêâÈ¨Ì âÑ²ÜÉÞÓÜÜÀ 
ÅïŠÀàÌÏßÖéÈ åÌÜßÌàÂíÈÜèÌåÀ‹Ì¸. ÖßØ×ŠàÃ Ñ¡ãÓŠÑèÌ Ë¯ÌáåÆ‹âÝèÈÀàÌÎßÅíÓÑèÌ ÑíÍ×Šà âÁ¿à 
ÙÞ×ËŠàÈÜÀÂá 1 âÎèÌãÌ×ÑèÌË¯æÈ‹ÌáåÆ‹ÛàÇË¯ÅîÈ.

ÂáÅèÍÅáÂèÌ: 	 ÎèÍÎîÃÑèÌâÁíòà, âÁíòàÖïÀÎßÅíÓ, ãÌ×ÑèÌ, ÆßÌéÈ, ÅàÃÎèÍ, ÑçñãÓñÑèÌ, ÊàÌÁçòÓïÌ

 		
1ÅïÌÂ¿ÌÂ×òàâÁ¿à ãÖß ÑìÈâÅÈÊßÀéÈ, ÅßÊàÍèÌ Â¿ÌÂ×‹à ÀßÅéÀá ãÖß ÎŠàæÓ‹  ãØñÃÆàÈ
2The University of Queensland, Shlool of Land, Crop and Food Sciences, Brisbane, Australia.
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DATA BASE ESTABLISHMENT OF RICE BREEDING 
PROGRAM IN LAOS

Phetmanyseng   Xangsayasane1, Chanthakhone Boualaphanh1, 
Phoumi Intaphanya1, S Fuka2 and J. Basnayake2.

Abstract

	 One of the national research priorities is to improve the efficiency of the current 
breeding and variety testing program in order to accelerate the introduction of better varieties 
for farmer’s adoption.  The database for the rice breeding is the key to achieve the breeding 
program and would provide valuable scientific information to improve the efficiency of the 
breeding program for target environments.  The objectives of this database were to collect, 
document and utilize the available data from the national rice breeding program in Laos.  
Rice breeding program was established at Rice and Cash Crop Research Center in 1991, in 
collabolation with IRRI, and supported of funding by the government of Switzerland.  From 
1991 to 1998, most of the breeding lines were introduced from IRRI, Philippines and from 
Thai-IRRI program.  Out of 1.627 lines of F2 population, 4 lines were released as TDK and 
PNG varieties.  Out of 64 imported promising lines, 13 lines were released as TDK, TSN, 
PNG and NTN varieties for different agro climatic zones in Lao PDR.  Hybridization at 
RCCRC was started in 1994, since than, about 272 crosses were made by the Lao breeders.  
Out of 272 crosses made, so far 8 clones  were released as TDK and TSN vareieties and 34 
lines were identified as promising lines.  Among all parents used in the crossing program at 
RCCRC, TDK 1 was the dominant parent for evolving promising lines for Lao PDR.

Keywords: 	 Rice breeding, hybridization, variety, cultivar, promosing line, parent, 
     		  data base

1Rice and Cash Crop Research Research Center (RCCRC), National Agricultural and Forestry Research 
Institute (NAFRI).
2The University of Queensland, School of Land, Crop and Food Sciences, Brisbane, Australia.
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INTRODUCTION

Since the rice breeding program 
started in late 1970s many crosses have 
been made.  From 1992, population that 
were introduced from Thailand have been 
tested and selections made at Rice and Cash 
Crop Research Center (RCCRC).  RCCRC 
has released a number of varieties for 
commercial adaptation.  Some varieties were 
popular for some time and then disappeared 
from the varietal spectrum in Laos. The 
Lao breeders have identified the need of a 
database on the breeding program, and after 
consultation with the scientist from ACIAR 
project, initiated proper documentation of the 
breeding program in an electronic format. 

 
One of the national research priorities 

is to improve the efficiency of the current 
breeding and variety testing program in 
order to accelerate the introduction of 
better varieties for farmer’s adoption.  This 
national electronic database would provide 
valuable scientific information to improve 
the efficiency of the breeding program for 
target environments.

The project aims to develop a 
comprehensive data base for  rice breeding 
program in Laos.  The data accumulated from 
different stages of the breeding program since 
1991   up to 2007 was digitized and stored 
in the database and appropriate analysis was 

conducted to develop the understanding of 
the progress of the current breeding program.  
Most of the rice breeding information was 
utilized for future rice breeding program 
and also the breeders and agronomists can 
understand the progress of the past varieties 
evaluation program and the efficiency of 
parents used to develop population in the 
past. Most of the database development 
work was conducted in the Rice and Cash 
Crop Research Center.  Data was collected 
from Provincial Research Stations in Laos.  
The preliminary database developed by the 
ACIAR project CS1/1999/048 was used to 
continue the work.  

Genetic analysis was conducted to 
understand the breeding values of different 
donors used for different populations and 
identify superior parent materials for future 
breeding work.  There was an urgent need 
to develop a national database (electronic) 
for breeding and variety testing program in 
Laos.  This will facilitate breeders to evaluate 
the progress of the previous breeding and 
varieties introduction programs in Laos.  
All previous data was stored in the database 
and that can be utilized by future breeding 
program.  

The objectives of this database were 
to collect, document and utilize the available 
data from the national rice breeding program 
in Laos.I
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MATERIALS AND METHODS

A database system was developed for 
the Lao rice-breeding program.  All important 
information on crosses from 1991 to 2007, 
progeny testing and variety performance 
from the different research centers have been 
entered into the database.  The database uses a 
simple excel spreadsheet to record data from 
the rice breeding experiments in Laos.  The 
data has been analyzed in order to quantify 
the performance of selected progenies based 
on their donor and recipient parents.  The 
basic computer network has been developed 
at RCCRC using the funds provided by the 
LARF project.  Two computers and one 
printers were allocated for compiling and 
analyzing data.

RESULTS AND DISCUSION

System of designation of TDK 
crosses

The system for designating crosses 
employs a slash (/) to indicate a single cross, 
two slashes (//) for a second cross, Three 
slash (///) for a thirth cross and so forth.  The 
system of designation of the rice breeding 
program in Laos is based on the system 
used at International Rice Research Institute 
(IRRI). 

Cross no Symbol

1 /

2 //

3 ///

4 /4/

5 /5/

n /n/

For single cross, it would designated as 

		  A/B

For three-way cross, it would designated as

		   A/B//C

For four-way (double) cross, it would 
designated as 

		  A/B//C/D

Back crosses are designed by an 
asterisk (*) and a number indicating the 
contribution of the current parents.  The 
asterisk and the number are placed adjacent 
to the crossing symbol, which divides the 
recurent and donor parents.  The following 
examples involve one backcross:

A is recurrent parent  	 A*2/B
B is the recurrent parent 	 A/2*B
A/B is the recurrent parent 	 A/B*2C
C is recurrent parent 		 A/B//2*C
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TDK numbers and Pedigree record
TDK numbers and pedigree record are 

asignated consicutively to the crosses made 
at RCCRC,  just before the hybrid seeds are 
incubated for germinations. When plants 
selection are made from F2 and subsequent 
generation of the TDK crosses, numberical 
designations are given for each breeding 
lines.  For example, TDK10047-B-6-1-2 is 
a breeding line, was selected from the cross 
number 10047 which was designated as 
TDK10047, this cross made in dry season 
1997-1998.  The F2 population was grown 
as bulk with about 3.000 plants, which was 
designated as TDK10047-B.  Plants selection 
from the F2 of this cross (numbering 300 
plants) were grown in the pedigree nusery as 
F3 rows, which was consecutively designated 
as TDK10047-B-1, TDK10047-B-2, and 
so on up to TDK10047-B-300.  From 300 
lines of F2, row number 6 was selected, and 
planted in the pedigree nusery as F3 families 
and designated as TDK10047-B-6.  

From selection of TDK10047-B-6, 
row number 1 was selected and planted 
in the pedigree nusery as F4 families, 
and designated as TDK10047-B-6-1.  
From selection TDK0047-B-6-1, two 
plants with in family were selected and 
designated as TDK10047-B-6-1-1 and 
TDK10047-B-6-1-2.  At maturity, selection 
TDK10047-B-6-1-2 appeared uniform and 

seeds of the entired row were bulk-harvested 
and used for yield evaluation in replicated 
trials and other tests.  This line was evaluated 
in the lowland rice performance trial 
conducted by the rice varietal improvement 
group and basis of it superior performance, it 
was released as TDK11.

The system of the pedigree record of 
the rice breeding is decriped as below:

Parental lines:       RD23/TDK5//TDK1
Cross designation:Three-way cross
Pedigree record:  TDK10047 (F1)

		       TDK10047-B (F2)
		       TDK10047-B-6 (F3)
		       TDK10047-B-6-1 (F4)
		       TDK10047-B-6-1-2 (F5)

IR numbers and Pedigree record
IR numbers are asignated consicutively 

to the crosses made at IRRI, Philippines and 
Thai-IRRI.  The IR lines were originad from 
IRRI and Thai-IRRI, and those lines were 
introduced to Laos from 1991 to 1998.  Most 
of the IR lines were introduced from F2 
population, pedigree (F3 to F7) and promising 
lines.  All of breeding lines introduced were 
evaluated and selected by the rice breeders 
at RCCRC.  The breeding lines which were 
evaluated and classified as promising lines 
at RCCRC, were sended for evaluation in 
the interstation and onfarm demonstration 
through out the country.      
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For example: IR71510-TDK-1-2-1 
is a breeding line, was selected from the 
cross IR71510, made between IR43070-
UBN-501-2-1-1-1/RD6//RD6. The F1 
population was designated as IR71510.  
Plants selection from F2 of this cross (30 
lines) were selected by Lao breeders and 
grown in the pedigree nusery as F2 population 
at RCCRC, which were consecutively 
designated as IR71510-TDK-1, IR71510-
TDK-2, IR71510-TDK-30.  From 30 lines, 
row number 1 was selected with 2 plants, 
and grown as F3 family and designated as 
IR71510-TDK-1-1 and IR71510-TDK-1-2.  
From selection IR71510-TDK-1-2, row 
number 1 was selected and planted in the 
pedigree nusery as F4 family, and designated 
as IR71510-TDK-1-2-1. This line was 
appeared uniform and seeds of the entired 
row were bulk-harvested and used for yield 
evaluation in replicated trials and other tests.  
This line was evaluated in the lowland rice 
performance trial conducted by the rice 
varietal improvement group and basis of 
it superior performance, was released as 
TDK9.

The system of the pedigree record of 
the rice breeding is decriped as below:

Parental lines:	 IR43070-UBN-501-2-1-1- 	
		  1/RD6//RD6

Cross designation: Three-way cross

Pedigree record: IR71510 (F1)
		     IR71510-TDK-1 (F2)
		     IR71510-TDK-1-2 (F3)
		     IR71510-TDK-1-2-1 (F4)

IR crosses introduced to Laos since 
1991

From 1991 to 1998, most of the 
breeding lines evaluated at RCCRC for 
yield, insect and disease resistant and other 
agronomic characters were introduced from 
IRRI and Thai-IRRI.  Since than, about 
1.627 lines of F2 population derived form 54 
crosses; 935 lines of F3 family derived from 
29 crosses; 202 lines of F4 family from 23 
crosses; 239 lines of F5 family derived from 
30 crosses; 124 lines of F6 family derived 
from 21 crosses and 162 lines of F7 family 
derived from 27 crosses were introduced and 
evaluated at RCCRC (Annex 1, 2, 3, 4, 5, 6).  
Out of the lines introduced from IRRI and 
Thai-IRRI, three lines were released as TDK 
varieties (TDK6, TDK7 and TDK9), these 
varieties were selected from F2 population 
and one lines was released as PNG variety 
(PNG5), this variety was also selected from 
the F2 population.  These results showed 
that, an introduction of F2 population for 
screening and evaluating in the country was 
succesful and have progressed more than 
the other population (F3 to F7), due to F2 
population has higher varietion and viability 
with in population, therefore, it can adapt 
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to the new environment, while the other 
population (F3 to F7) have lower varietion, 
so it might not adapt to the new environment, 
therefore, there are no any line come from 
F3 to F7 can be selected and released.

In 1991, about twentyfive promising 
lines introduced from IRRI and Thai-
IRRI, were evaluated at RCCRC and other 
Research Centers by conducting primery 
yield trial and following by the replicated 
yield trial.  Out of 25 promising lines, two 
lines were selected and released as TDK 
varieties (TDK1 and TDK2), one line was 
released as TSN vareity (TSN1) and one line 
was released as PNG variety (PNG1) (Annex 
7).  In 1993, twenty-two promising lines were 
introduced and evaluated at RCCRC and 
other Research Centers.  Out of those lines, 
two lines were released as TDK varietie 
(TDK4 and TDK10) and one was released 
as NTN variety (NTN1) (Annex 8).  In 1994, 
seventeen promising lines were introduced 
and evaluated at RCCRC and other research 
center.  Out of those lines, two promising 
lines were released as PNG varieteis (PNG4 
and PNG6) (Annex 9).  Results of these 
research shows that, an introduction of 
promising lines for sreening and evaluating 
in the country is an option of the breeding 
program to save time, labors and budget for 
development of the new cultivars.

Crosses made by Lao Breeders in 
Lao PDR.

Before 1994, rice hybridization was 
made at Salakham Rice Research Center 
and the disignation was asigned a number 
with SK as a prefix, therefore, the first cross 
made between Sanpatong/IR848-120 was 
designed as SK1.  The following crosses 
was made between Mae Hang/IR2823-103 
was designed as SK2,  the cross between 
IKao/IR2823-103 was designed as SK3 and 
so on upto SK12, which was cross between 
RD10/B1014.  Since 1994, all crosses were 
made at RCCRC and the designation was 
asigned as a number with TDK (the location 
of the Research Center, Tadokkham village, 
Saythany district, Vientiane capital) as a 
prefix.  Thus, the first cross made in 1994 
between Dok Tiou/TDK1 was designed as 
TDK94017, the subsequent crosses between 
Nang Nouane/TDK1 was given consicutive 
number as TDK94018 and TDK94019 
(IR43070-UBN-507-2-1-1/RD6).  In 1995, 
the crosses made were designe as TDK95001 
(TDK1/IR65) and TDK95002 (PNG1/
TDK1).  Since 1996, the crosses made were 
designed as TDK10020 (IR57514/TDK1) 
and the subsequent crosses were given 
consicutive number, such as TDK10021 
(IR57514/TDK1//TDK1),TDK10022 (Meng 
Nga/IR253-100) and so on.  As in 2007, 
crosses have made at RCCRC were asigned 
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as TDK10302. Based on the objectives 
of the rice breeding program, 272 crosses 
were made from 1994 to 2007 at RCCRC.  
About 138 (51%) of the parents used to 
make the crosses were apllied waxy by 
waxy, 127 (47%) were waxy by non-waxy 
and 7 (2%) were nonwaxy by non waxy.  
About 220 (80%) of the methods used to 
make hybridization was applied single cross 
method and about 52 (20%) was applied three 
way-cross and back cross methods.  About 
155 (57%) of the crosses made were bred for 
irrigated environment (used nonphotoperiod, 
semidwarf improved cultivars) and about 
117 (43%) of the crosses made were bred for 
both rainfed and irrigated environment (used 
both improved semidrarf and traditional/
landrace cultivars (Annex 10).

From the crosses made by Lao rice 
breers, tree crosses were selected and 
released as TDK varieties (TDK5, TDK8 
and TDK11).  Five crosses were selected 
and release as TSN varieties (TSN2, TSN3, 
TSN4, TSN5 and TSN6).  This results show 
the progress of the genetic improvement of 
the rice breeding program in Laos, which is 
running by the Lao breeders since 1994.

Thadokkham (TDK) varieties
TDK1 was the first cultivar named 

by RCCRC and released in 1993.  This 
cultivar was selected from the cross between 

SPT77149/IR13423-10-2-3, made by Thai-
IRRI.  It was tested under the experimental 
designation of IR43069-UBN-507-3-1-2-2.  
Subsequent TDK varietes were selected from 
IR and TDK crosses such as: TDK2 was 
selected from the cross between IR2061-214-
14-8/RD1, this cross was introduced from 
Thai breeding program with designation of 
IR KKNLR75051-PMI-65-3-1-1.  TDK3 
was introduced from Vietnam Agriculture 
University No 1, with designation of 
L161-7-3-1.  TDK4 was selected from the 
cross between SPT149-429-3/IR21848-
65-3-2, this cross was introduced from 
Thai-IRRI, with designation of IR43070-
UBN-501-2-1-1-1.  TDK5 was selected 
from cross between RD10/B1014, this is a 
first cross made by the Lao rice breeder, with 
designation of SK12-117-2-3.  TDK6 was 
selected from the cross between IR54081-
CPA-3-B-1-3/IR41110-B-B-43//SLK3-1-2-
2, this cross was introduced from Thai-IRRI, 
with designation of IR70824-TDK-5-B-1.  
TDK7 was selected from the cross between 
IR63943-25-B-1/IR55810-UBN-1-1-2-1-1, 
this cross was introduced from Thai-
IRRI, with designation of IR68101-TDK-
B-B-31-1. TDK8 was selected from the 
cross between RD10/TDK1, this cros was 
made by the Lao rice breeding program, with 
the desination of TDK10037-B-3-2-1-B.  
TDK9 was selected from the cross between 
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TDK4/RD6//RD6, this cross was introduced 
from Thai-IRRI, with designation of 
IR71510-TDK-1-2-1. TDK10 was selected 
from Thai-IRRI cross, with designation 
of BKNLR78015-R-R-RPSL3-1.  TDK11 

was selected from the cross between RD23/
TDK5//TDK1, this cross was also made by 
Lao rice breeding program, with designation 
TDK10047-B-6-1-2  (Table 1).

Table 1: TDK varieties.

Name of 
Varieites

Designation Parents
Type of

endorsperm
Year 

released
Target 

environment
Source

TDK1
IR43069-UBN-   
507- 3-1-2-2

SPT77149/IR              
13423-10-2-3

Waxy 1993 Irrigated Thai-IRR

TDK2
IR KKNLR75051-
PMI-65-3-1-1

IR2061-214-                  
14-8/RD1

Waxy 1993 Irrigated Thai

TDK3 L161-7-3-1 - Waxy 1997 Irrigated Vientname

TDK4
IR43070-UBN-  
501-2-1-1-1

SPT149-429-3/IR                  
21848-65-3-2

Waxy 1998 Rainfed Thai-IRRI

TDK5 SK12-117-2-3 RD10/B1014 Waxy 2000 Irrigated Laos

TDK6
IR70824-TDK- 
5-B-1

IR54081-CPA-3-B- 
1-3 /IR41110-B-B-
43//S LK3-1-2-2

Waxy 2003 Irrigated Thai-IRRI

TDK7
IR68101-TDK-            
B-B-31-1

IR63943-25-B-           
1/IR 55810-UBN-
1-1-2-1-1

Waxy 2003 Irrigated Thai-IRRI

TDK8
TDK10037-B-      
3-2-1-B

RD10/TDK1 Waxy 2005 Irrigated Laos

TDK9
IR71510-TDK-  
1-2-1

TDK4/RD6//RD6 Waxy 2006 Rainfed Thai-IRRI

TDK10
BKNLR78015-   
R-R-RPSL3-1

BKN6721-7-1-5/
RD6

Waxy 2007 Rainfed Thai

TDK11
TDK10047-B-     
6-1-2

RD23/TDK5//
TDK1

waxy 2008 Irrigated Laos
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Table 2: TSN varieties.

Name of 
Varieites

Designation Parents
Type of

endorsperm
Year 

released

Target 
environment Source

TSN1
IR46463-
CPA-5-2-1-1

NSPT/IR21015-80-3-
3-1-2

Waxy 1998 Irrigated Thai-IRR

TSN2
TDK10026-
TSN-B-132-2-1

IKAO/IR57514-PMI-
5-B-1-2

Waxy 2004 Irrigated Loas

TSN3
TDK10027-
TSN-B-111-5-1

IKAO/TDK1 Waxy 2004 Irrigated Loas

TSN4
TDK10033-
TSN-B-123-3-3

TDK4/IR57514-PMI-
5-B-1-2

Waxy 2004 Irrigated Laos

TSN5
TDK10099-
TSN-B-154-2-2-3

IR68/RD10 Waxy 2008 Irrigated Laos

TSN6
TDK10093-
TSN-2-1-1

TDK5/IR43070-
UBN-507-1-2-2-1

Waxy 2008 Irrigated Laos

TSN7
IR70224-23-1-1-
TSN-2-1-1

IR60297-MI-108-1-3-1 
/IR49746-UBN-3-B-3-1

Waxy 2008 Irrigated Thai-IRRI

Thasano (TSN) varieties
Thasano Rice Research Center (TSN) 

– the name of the rice research and seeds 
multiplication center, Khanthaboury district, 
Savannakhet province. TSN1 was the first 
cross released as TSN variety, this variety 
was selected from the cross between NSPT/
IR21015-80-3-3-1-2, made by Thai-IRRI, 
with designation of IR46463-CPA-5-2-1-1 
(Table 2).  TSN2 was selected from the cross 
between I-Khao/IR57514-PMI-5-B-1-2, 
this cross was made by Lao rice breeders 
at RCCRC, with designed of TDK10026.  
The F2 population was growth and selected 
at TSN, with designation number of 
TDK10026-TSN-B-132-2-1. TSN3 was 
selected from the cross between IKao/

TDK1, this cross was also made by Lao 
rice breeder at RCCRC and F2 population 
was growth and selected at TSN, with 
designation of TDK10027-TSN-B-111-5-1. 
TSN4 selected from the cross between 
IR43070-UBN-507-1-2-2-1/IR57514-PMI-
5-B-1-2, this cross was made at RCCRC, 
by Lao rice breeders and F2 population was 
growth and selected at TSN, with designation 
of TDK10030-TSN-B-123-3-3.  TSN5 was 
selected from the cross between IR68/RD10, 
made at RCCRC by Lao rice breeders and 
F2 population was growth and selected 
at TSN, with designation of TDK10099-
TSN-B-154-2-2-3. TSN6 was selected 
from the cross between TDK5/IR43070-
UBN-507-1-2-2-1, made at RCCRC by Lao 
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rice breeders,and F2 population was growth 
and selected at TSN, with designation 
of TDK10093-TSN-2-1-1. TSN7 was 
selected from the cross between IR60297-
PMI-108-1-3-1/IR49746-UBN-33-B-3-1, 
made at Thai-IRRI, with designation of 
IR70224-23-1-1-TSN-2-1-1.

Phone Ngam (PNG) varieties
Phone Ngam Rice Research Center 

(PNG) – the name of the rice research and 
seeds multiplication center, Pakse district, 
Champasak province.  PNG1 was selected 
from the cross between UBN6721-13-5-6/
IR19660-73-4-2, this cross was made at 
Thai-IRRI, with designation of IR43086-

UBN-505-2-3-1 (Table 3). PNG2 was 
selected from the cross IR626/Niaw 
Sanpatong, made at Thai National Research 
Program.  PNG3 was selected from the cross 
between IR60290-CPA-1-2-1-1-3/IR57519-
PMI-5-2//IR57458-PMI-17-B-1-1, made at 
Thai-IRRI, with designation of IR68835-
44-8-B-PNG-B.  PNG5 was selected from 
cross between IR63943-25-B-1/IR57530-
UBN-9-1-1, made at Thai-IRRI, with 
designation of IRIR68012-TDK-B-B33-1.  
PNG6 was selected from cross between 
IR49733-SRN-5-B-1-2/MALAGKIT SONG 
SONG//IR54081-CPA-2-B-1-2, made by 
Thai-IRRI, with designation of IR70199-1-
1-1-1-1.

Table 3: PNG varieties.

Name of 
Varieites

Designation Parents
Type of

endorsperm
Year 

released
Target 

environment
Source

PNG1
IR43086-
UBN-505-2-3-1

UBN6721-13-5-6/
IR19660-73-4-2

Waxy 1993 Irrigated Thai-IRRI

PNG2 -
IR626/NIAW 
SANPATONG

Waxy 1995 Irrigated Thai-IRRI

PNG3
IR68835-44-8-
B-PNG-B

IR60290-CPA-1-2-1-1-3/
IR57519-PMI-5-2//
IR57458-PMI-17-B-1-1

Waxy 2005 Irrigated Thai-IRRI

PNG5
IR68012-TDK-
B-B33-1

IR63943-25-B-1/
IR57530-UBN-9-1-1

Waxy 2005 Irrigated Thai-IRRI

PNG6
IR70199-1-1-
1-1-1

-SRN-5-B-1-2/MAL 
AGKIT SONG SONG//
IR54081-CPA-2-B-1-2

Waxy 2005 Irrigated Thai-IRRI
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Namthane (NTN) varieties
Namthane Rice Research Center 

(NTN) - the name of the location of rice 
research and seeds multiplication center, 
Phiang district, Sayaboury province.  NTN1 
was selected from the cross between NSPT/
KKN7409-SRN-501//IR19431-72-2, made 
at Thai-IRRI with designation of IR49766-
KKN-52-B-2-3.  It was introduced to Laos in 
1993 for evaluating at RCCRC, this line was 
promising and selecting for mutilocation test 
and it was released in 1998.

Genetic improvement and promising 
lines developed by Lao breeders at 
RCCRC

All of the cultivars released by the 
National Rice Breeding Program before 2007 
were waxy rice, due to the objectives of the 
rice breeding program in Laos was based on 
development of waxy rice.  About 12 crosses 
made at Salakham Rice Research Center, one 
cross was released as TDK variety (TDK5).  
From 272 crosses made at RCCRC, two 
crosses were released as TDK varieties 
(TDK8, TDK11) (Table 1). 5 crosses were 
released as TSN vareities (TSN2, TSN3, 
TDN4, TSN5, TDN6) (Table 2). 34 lines 
derived from 30 crosses which were bred at 
RCCRC were identified as promissingg lines 
(Table 4).  

From 272 crosses made at RCCRC, 
TDK1 (high yield simidwaft cultivar, 
wide adatability to lowland environment, 
resistance to BPH, high response to nitrogen, 
photoperiod nonsensitive) was applied for 
both donor and recipient parent of about 92 
crosses and it take about 33,8% of the total 
crosses (Table 5).  Out of 92 crosses, 3 crosses 
(3,26%) were released as varieties and 21 
crosses (23%) were identified as promising 
lines. TDK3 (high yilding simidwaft 
cultivar, suitable for fertile soil, resistance 
to PBH, good milling quality, photoperiod 
nonsensitive) was applied as the parental line 
of about 24 crosses and it take about 8,8% of 
the total crosses.  Out of 24 crosses, 2 crosses 
(8,3%) were identified as promising lines.  
IR253-100 (sturdy culms, wide adaptability, 
big grain, drought tolerance, photoperiod 
nonsensitive) was applied as the parental 
line of about 20 crosses and it take about 
7,3% of the total crosses.  Out of 20 crosses, 
2 crosses (10%) were identified as promising 
lines.  RD10 (photoperiod nonsensitive, good 
millimg and eating quality) was applied as the 
parental line of about 16 crosses and it take 
about 5,8% of the total crosses.  Out of 16 
crosses, 3 crosses (18,75%) were released as 
varieties, 3 crosses (18,75%) were identified 
as promising lines. Thus RD10 is the most 
successful parent in terms of the proportion 
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of crosses producing released varieties 
and promising lines.  TDK5 (short growth 
duration, photoperiod nonsensitive, good 
eating and milling quality, good adatability to 
hihg elevation in northern Laos) was applied 
as the parental line of about 16 crosses and it 
take about 5,8% of the total crosses.  Out of 
16 crosses, 1 cross (6.25%) were released as 
varieties, 2 crosses (12,5%) were identified 
as promising lines. While the number of 
crosses made was rather small, high yielding 
drought resistant line IR57514-PMI-5-B-1-2 
produced 3 promising lines.

In 2001 the PYT was conducted at 
RCCRC in the WS and again at RCCRC in 
the 2001/02 DS (Figure 1). The best lines are 
selected for inclusion in the variety release 
program.  Data for grain yield is available 
only for the entries in the PYT.  The variety, 
TDK1 was also a recipient for the cross 
number TDK10036.  The donor parents for 
TDK10043, TDK10044 and TDK10074 
were TDK 3.  In summary, most of the 

selections for PYT were derived from either 
TDK1 or TDK3. This again indicates that 
TDK1 has been the dominant donor parent 
in the Lao national breeding program since 
1992.  The electronic database is useful for 
Lao breeders to make quick reference of 
previous crosses. The database also helps to 
identify successful donors and recipient for 
the future breeding program.
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Table 4: Promissing lines and varieties developed from crossing at RCCRC.

No.
Varieties 

name
Lines Parental used Remark

1 TDK10025-B-14-3-B MAK HING/TDK1 Waxy
2 TDK10027-67-1-1-B I KAO/TDK1 Waxy
3 TDK10027-1-1-B-SK-B I KAO/TDK1 Waxy
4 TDK10032-B-130-6-2-9 TDK4/TDK1 Waxy
5 TDK10032-B-1-1-2 TDK4/TDK1 Waxy
6 TDK10033-21-1-1-9-B TDK4/ IR57514-PMI-5-B-1-2 Non waxy
7 TDK10034-B-51-1-1 RD6/TDK1 Waxy
8 TDK10036-B-150-20-7-6 TDK1/IR65 Waxy
9 TDK10037-B-21-1-2-1 RD10/TDK1 Waxy
10 TDK10037-B-3-2-2-1 RD10/TDK1 Waxy
11 TDK10047-B-6-1-2-B RD23/TDK5//TDK1 Waxy
12 TDK10049-6-3-8 RD10/PSBRC10 Waxy
13 TDK10061-98-B-2-50-B IR253-100/RD6 Waxy
14 TDK10078-B-104-3-1 TDK5/TDK1 Waxy
15 TDK10078-B-22-2-1-1 TDK5/TDK1 waxy
16 TDK10104-B-88-2-1 RD23/TDK2//TDK1 Waxy
17 TDK10109-4B-2B-B-B TDK2/CR203//TDK5 Waxy
18 TDK10123-4-B-34-B RD16 (LOCAL)/TDK1 Waxy

19 TDK10128-1-2-2-B-B1
IR36/IR43070-UBN-507-1-2-2-1//
TDK3

Waxy

20 TDK10155-B-B-49-3-B RD15/IR253-100 Waxy
21 TDK10161-B-B-39-7-B RD15/TDK3 Non waxy
22 TDK10191-9-B-B-B-1-B1 TDK1/ RD6 Waxy
23 TDK10192-2-B-2-B TDK1/ TDK7 Waxy

24 TDK10198-21-B-1-B
TDK47-B-8-6-1-2-3-B/CHAO 
AMERICA

Waxy

25 TDK10221-7-7-B-B TDK1/TDK7// MEUANG NGA Waxy
26 TDK10223-3-3-B-B TDK1/TDK5// I KAO Waxy
27 TDK5 SK12-117-2-3 RD10/B1014 Waxy
28 TDK8 TDK10037-B-3-2-1-B RD10/TDK1 Waxy
29 TDK11 TDK10047-B-6-1-2 RD23/TDK5//TDK1 Waxy
30 TSN2 TDK10026-TSN-B-132-2-1 IKAO/IR57514-PMI-5-B-1-2 Waxy
31 TSN3 TDK10027-TSN-B-111-5-1 IKAO/TDK1 Waxy
32 TSN4 TDK10033-TSN-B-123-3-3 TDK4/IR57514-PMI-5-B-1-2 Waxy
33 TSN5 TDK10099-SN-B-154-2-2-3 IR68/RD10 Waxy
34 TSN6 TDK10093-TSN-2-1-1 TDK5/IR43070-UBN-507-1-2-2-1 Waxy
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Table 5: Common parental lines used in the hybridization.

No. Varieties name
Number of 

crosses
Number of 

varieties
Number of 
promising

1 TDK1 92 3 21

2 TDK3 24 - 2

3 IR253-100 20 - 2

4 RD10 16 3 3

5 TDK5 16 1 2

6 RD6 13 - 4

7 IR43070-UBN-507-1-2-2-1 13 - 2

8 RD23 11 - 3

9 MEUANGNGA 11 - 1

10 CR203 10 - -
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Figure 1: Grain yield variations (WS and DS experiments) within crosses in 2001 PYT for the 
crosses made since 1997. Cross bar within the box shows the mean of each population, upper and 
lower limits (95% level) and outliers ()
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CONCLUSION AND RECOMMENDATION

Rice breeding program was established 
at Rice and Cash Crop Research Center 
in 1991, in collabolation with IRRI, and 
supported of funding by the government of 
Switzerland.  From 1991 to 1998, most of 
the breeding lines were imported from IRRI, 
Philippines and from Thai-IRRI program.  
Out of 1.627 lines of F2 population, 4 lines 
were released as TDK and PNG varieties.  
Out of 64 imported promising lines, 13 lines 
were released as TDK, TSN, PNG and NTN 
varieties for different agro-climatic zones 
in Lao PDR.  Hybridization at RCCRC was 
started in 1994, since than, about 272 crosses 
were made by the Lao breeders.  Out of 272 
crosses made, so far 8 clones  were released 
as TDK and TSN vareieties and 34 lines 
were identified as promising lines.  Among 
all parents used in the crossing program at 
RCCRC, TDK 1 was the dominant parent for 
evolving promising lines for Lao PDR.

This is an initiation of the database 
development for the breeding program in 
Laos.  It would be needed more time and 
budget for the further development of the 
database, which is Microsoft ACCESS 
should be applied, due to the software could 
be able to develop a “search engine” for easy 
extraction of information and it can develop 

more workable database for the breeding 
program.  This database will be able to use 
to analysis in many genetic diversity, which 
may be useful to develop very focus breeding 
programs for different objectives.  The Lao 
breeders/agronomists should be able to utilize 
most of the  germplasm evaluation work and 
to incorporate the germplasm evaluation 
information (quality, pest and disease 
resistance, drought resistance, senility and 
so on), to this database and use all available 
information to develop good breeding 
lines for the future breeding program(s). 
The database will help Lao breeders to do 
preliminary screening with the available data 
and then forces on further field evaluation 
if necessary.  Therefore, the development 
of the hardware to access the database is 
importance and training on Microsoft access 
operation should be consider.
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Annexure 1: Database structure for collecting breeding data of F2 lines from the main and sub-
research stations in Lao PDR..

F2 Population

No Cross Number Parents
Year 

introduced
Total

 F2 lines

7 IR66321 IR43506-UBN-520-1-3-1-1/IR43342-10-1-1-3 1993 7

8 IR66322
IR43506-UBN-520-1-3-1-1/IR49804-UBN-
7-B-1-4-1

1993 2

9 IR66461
IR44526-47-3-2-2/IR43506-UBN-520-1-3-1-1//
IR46331-PMI-32-2-1-1

1993 7

11 IR66488
IR49733-SRN-16-B-1-2/IR51089-65-1-1-3//
IR43506-UBN-520-1-3-1-1

1993 40

12 IR66501
IR15106-24-1-3/IR41431-68-1-2-3//KKNLR77113-
UBN-B3-96-2-3

1993 35

13 IR66545
IR97640-45-2-2/GELOMBANG//IR43506-
UBN-520-1-3-1-1

1993 26

18 IR68101(TDK7) IR63943-25-B-1/IR55810-UBN-1-1-2-1-1 1993 5

19 IR68102 (PNG5) IR63943-25-B-1/IR57530-UBN-9-1-1 1993 60

20 IR68104 IR64323-41-2/IR55047-UBN-2-2-2-1-2 1993 30

21 IR68105 IR46376-CPA-9-1-1-2/IR57519-PMI-5-3-2-1 1993 41

23 IR68109 IR57519-PMI-5-3-2-2/IR59762-15-B-1-2-3 1993 68

24 IR68111 IR57542-218-1-3-3-2/IR60290-CPA-2-1-1-2 1993 39

32 IR70823
IR49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1-1//
SK8-21-3-1

1997 57

33 IR70824 (TDK6)
IR54081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK3-
1-2-2

1996 10

34 IR70825
IR54081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK8-
21-3-1

1997 64

35 IR70826
IR54081-CPA-3-B-1-3/IR57530-UBN-9-1-2-3-1//
SLK8-21-3-2

1996 30

36 IR70827
IR54081-CPA-3-B-1-3/IR57530-UBN-9-1-2-3-1//
RD6

1996 20
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F2 Population

No Cross Number Parents
Year 

introduced
Total

 F2 lines

37 IR70828 IR54081-CPA-3-B-1-3/SABITA//SLK3-1-2-2 1996 19

38 IR71471 IR60290-CPA-1-2-1-1-3/RD6//SLK3-1-2-3 1996 25

39 IR71472 IR63943-25-B-1/RD6//SLK8-21-3-1 1996 28

40 IR71479
ABHAYA/WS91(Acco0797)//IR60298-
PMI-18-1-3-1

1996 15

41 IR71480 ABHAYA/WS91 (Acco0797)//RD6 1996 32

42 IR71489 HOM DO/ABHAYA//RD6 1996 10

43 IR71490 HOM DO/ABHAYA//IR43070-UBN-501-2-2-2-1 1996 34

44 IR71491 HOM DO/ABHAYA//IR43070-UBN-507-1-2-2-1 1996 30

45 IR71492 KDML105/IR66883-10-2-B//KDML86-G24-4-3 1996 54

46 IR71493 KDML105/IR66883-10-2-B//KRAYA 1996 12

47 IR71494
KDML4-105/IR66883-10-2-B//IR57546-PMI-
1-B-2-2

1996 36

48 IR71504
WS91(Acco0797)/SK8-21-3-1//IR43070-
UBN-507-1-2-2-2-1

1996 68

49 IR71505
WS91(Acco0797)/SK8-21-3-1//IR43070-
UBN-501-1-2-2-2-2

1996 48

50 IR71506 WS91(Acco0797)/SK8-21-3-1//RD6 1996 28

51 IR71510 (TDK9) IR43070-UBN-501-2-1-1-1/RD6//RD6 1996 6

52 IR72009 ABHAYA/RD6//IR43070-UBN-501-1-2-2-1 1997 31

53 IR72039 SK8-21-3-1/RD6//IR43070-UBN-501-1-2-2-1 1997 42

54 IR72040
SOMALY2-023-5-1-1-1/IR55008-8-1-2-2-3//
IR57458-PMI-7-B-1-1

1997 17

 Total 1.627

Annexure 1: Cont.
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Annexure 2: F3 lines introduced from IRRI and Thai-IRRI.

F3 Population

No
Cross 

Number
Parents

Year 
introduced

Total F3 
lines

6 IR72008 ABHAYA/RD6//IR43070-UBN-501-2-2-2-1 1997 16

7 IR72022
IR57515-PMI-8-1-1-SRN-1-1/CN846-6-6//IR63429-23-1-
3-3

1998 19

8 IR72025 IR57546-PMI-1-B-2-2/ABYAHA//R371-1 1998 5

9 IR72037 R371-1/IR55008-1-2-2-3//IR66516-24-3-B 1998 20

10 IR72655 KARAMANA/RD6//KKNLR75051-PMI-47-68-1 1998 66

11 IR72657 KARAMANA/IR57546-PMI-1-B-2-2//SLK3-1-2-2 1998 18

12 IR72661
KRAHAM/IR60298-PMI-18-1-3-1//IR43069-
UBN-514-1-3-2-1

1998 23

13 IR72666 SLK8-21-3-1/RD6//PRE1 1998 23

14 IR72667 WS91 (Acc0797)/ABHAYA//IR43070-UBN-511-2-1-1-1 1998 17

15 IR72668 WS91 (Acc0797)/IR43070-UBN-511-2-2-2-1//RD6 1998 3

16 IR72669 ABHAYA/IR58307-210-1-2-3-3-1//RD15 1998 1

17 IR72672 KDML105/IR66883-44-3-1//RD10 1998 1

18 IR72707
GEU79058-PMI-7-2/IR49788-SKN-8-B-1-4-1//IR49733-
SRN-7-B-1-2

1998 1

19 IR72708 GEU79058-PMI-7-2/IR49788-SKN-8-B-1-4-1//RD10 1998 4

20 IR72710 GEU79058-PMI-7-2/IR51592-PMI-18-B-1-1//RD10 1998 11

21 IR72738
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
KKNLR75051-PMI-65-3-1-1

1998 60

22 IR72739
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
PRE1

1998 43

23 IR72740
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
RD6

1998 10

24 IR72741
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
IR43069-UBN-514-1-3-2-1

1998 46
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F3 Population

No
Cross 

Number
Parents

Year 
introduced

Total F3 
lines

25 IR72742
SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//KKNLR75051-
PMI-65-3-1-1

1998 22

26 IR72743 SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//PRE1 1998 21

27 IR72744 SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//RD6 1998 6

28 IR72745
SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//IR43070-
UBN-511-2-1-1-1

1998 35

29 UBN96 GS91151/KKNLR75051-PMI-47-68-1//NIAW DAM 1998 12

 Total 935

Annexure 2: Cont.



The Lao Journal of Agriculture and Forestry, No. 20

     July - December 2009
                 

92

Annexure 3: F4 lines introduced from IRRI and Thai-IRRI.

F4 Population

No
Cross 

Number
Parents

Year 
introduced

Total 
F4 lines

1 IR70158
IR43485-SKN-512-3-1-1/IR43062-BKN-514-1-3-2-1//M.SUNG 
SONG

1996 5

2 IR70184 IR43486-14-1-1-2/IR54081-CPA-3-B-1-3//IR49746-UBN-33-B-3-1 1996 9

3 IR70188 IR49733-SRN-5-B-1-2/IR49746-UBN-33-B-3-1//M.SUNG SONG 1996 1

4 IR70189 IR49733-SRN-5-B-1-2/IR54081-CPA-2-B-1-2//M.SUNG SONG 1996 12

5 IR70193 IR49746-UBN-33-B-3-1/IR48103-5-1-2-2-2//IR41109-B-12-29-1 1996 3

6 IR70194
IR49746-UBN-33-B-3-1/IR43070-UBN-501-2-1-1-1//IR43525-73-
3-3-1

1996 14

7 IR70195
IR49746-UBN-33-B-3-1/IR43070-UBN-501-2-1-1-1//IR43450-
SKN-506-2-2-1-1

1996 6

8 IR70197
IR49746-UBN-33-B-3-1/IR48103-5-1-2-2-2//IR43450-
SKN-506-2-2-1-2

1996 32

9 IR70202 IR49746-UBN-33-B-3-1/IR43524-55-1-3-2// ? 1996 10

10 IR70219 IR60298-PMI-18-1-3-1/IR29//RD10 1996 1

11 IR70220 IR60298-PMI-18-1-3-1/IR29//RD10 1996 10

12 IR70232 IR65/IR49733-SRN-5-B-1-2//IR84103-5-1-2-2-2 1996 1

13 IR70234 IR65/IR49733-SRN-5-B-1-2//RD6 1996 2

14 IR UBN1
CT9993-5-10-1-M/IR43070-UBN-507-1-7-2-1//HOM DO 
ACE0785

1996 6

15 IR UBN2
CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//CT9895-5-1-M-
4-M-1

1996 2

16 IR UBN3 CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//RD6 1996 16

17 IR UBN6 CT9993-5-10-1-M/BKNIR8015R-R-PSL-3-1//UKWS91 ACE0797 1996 2

18 IR UBN7 CT9993-5-10-1-M/BKNLR78015-R-R-PLS-3-1//Dangxengace0647 1996 14

19 IRUBN8 IR43070-UBN-501-2-1-1-1/RD6//SLK-3-1-2-2 1996 43

20 IRUBN9 CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//KDML86G2U-4-2 1996 1

21 IR70829 IR49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1//SK8-21-3-1 1997 3

22 IR71514 IR43070-UBN-501-2-1-1-1/RD6 1997 5

23 IR71805 KKNLR87047-UBN-B5-12-2/RD6 1997 4

Total 202
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Annexure 4: F5 lines introduced from IRRI and Thai-IRRI.

F5 Population

No Cross 
Number Parents Year 

introduced
Total F5 

lines

6 IR66321 IR43506-UBN-520-1-3-1-1/IR43342-10-1-1-3// ? 1996 3

7 IR66322 IR43506-UBN-520-1-3-1-1/IR49804-UBN-7-B-1-4-1// ? 1996 3

8 IR66545 IR97640-45-2-2/GELOMBANG//IR43506-UBN-520-1-3-1-1 1996 25

9 IR70168 IR43524-55-1-3-2/IR49733-SRN-5-B-1-2//IR49746-UBN-33-B-3-1 1998 1

10 IR70196 IR49746-UBN-33-4-3-1/IR43450-SKN-506-2-2-1/IR43524-55-1-3-2 1998 10

11 IR70198 IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR46329-SRN-31-3-2-1 1998 21

12 IR70200 IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR54081-CPA-3-1-B-1-3 1998 33

13 IR70215 IR57519-PMI-5-B-2-2/IR57514-299-2-1-1//IR43524-55-1-3-2 1998 2

14 IR70716 IR43524-55-1-3-2/IR52555-UBN-3-2-1//KDML105 1998 1

15 IR70844 ABHAYA/IR57515-PMI-8-1-1-SRN-1-1//IR43524-55-1-3-2 1998 6

16 IR71042 IR43487-17-1-41-1/IR46329-SRN-31-3-2-1 1998 9

17 IR71043 IR48002-8-3-2-2/IR46329-SRN-34-3-1-2 1998 2

18 IR71049 IR49733-SRN-7-B-1-5-1/IR43487-17-1-41-1 1998 9

19 IR71469 IR43450-SRN-516-2-3-2-2/RD6//SK8-21-3-2 1998 10

20 IR71511 CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//SK8-21-3-1 1998 12

21 IR71512 CT9993-5-10-1-M/BKNLR78015-R-R-PSL-3-1//WS91 (Acco0797) 1998 4

22 IR71513 CT9993-5-10-1-M/BKNLR78015-R-R-PSL-3-1//DANG XENG (Acco 647) 1998 7

23 IR71517 UBNLR87001-SRN-10-1-3-1/KKNLR82003-SKN-69-1-1 1998 3

24 IR71797 IR43506-UBN-530-2-1-1/KKNLR75051-PMI-47-68-1 1998 5

25 IR71807 KKNLR87047-UBN-B5-12-2/IR43070-UBN-511-2-1-1-1 1998 8

26 IR71817 UBNLR87001-SRN-10-1-3-1/KKNLR82003-SKN-69-1-1 1998 10

27 IR71818 UBNLR87001-SRN-10-1-3-1/RD6 1998 4

28 IR72961 CT9993-5-10-1-M/IR54071-UBN-1-1-3-1-2 1998 3

29 IR72963 KKNLR87047-UBN-B5-12-2/88168 (NIAW DAM) 1998 7

30 IR74956 88168 (NIAW DAM)/KKNLR75051-PMI-47-68-1 1998 10

Total 239
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Annexure 5: F6 lines introduced from IRRI and Thai-IRRI.

F6 Population

No
Cross 

Number
Parents

Year 
introduced

Total F6 
lines

1 IR70156
IR43449-SKN-522-3-1-3/CT9993-5-10-1-M//IR60298-
PMI-18-1-3-1

1996 2

2 IR70157 IR43449-SKN-522-3-1-3/CT9993-5-10-1-M//KDML105 1996 3

3 IR70168
IR43524-55-1-3-2/IR49733-SRN-5-B-1-2//IR49746-UBN-
33-B-3-1

1996 23

4 IR70181 IR43524-55-1-3-2/IR57519-PMI-5-B-2-2//IR43487-11-2-3-2 1996 1

5 IR70199
IR49766-UBN-33-B-3-1/IR43524-55-1-3-2//IR52560-SKN-
4-B-1-3

1996 3

6 IR70201 IR49746-UBN-33-B-3-1/IR43524-55-1-3-2// KDML105 1996 3

7 IR70204
IR49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1-1//
IR43524-55-1-3-2

1996 2

8 IR70206
IR51052-5-2-1-1/CT10069-27-1-6-M-3//IR46329-
SRN-31-3-2-1

1996 3

9 IR70207
IR54199-SRN-4-B-1-1/IR43523-SRN-504-2-2-3-2//
KDML105

1996 1

10 IR70210 IR54199-SRN-4-B-1-1/KDML106//IR46329-SRN-31-3-2-1 1996 2

11 IR70221
IR60298-PMI-18-1-3-1/IR43522-74-1-2-2-1//IR49746-
UBN-33-B-3-1

1996 12

12 IR70224 IR60298-PMI-18-1-3-1/IR65//IR49746-UBN-33-B-3-1 1996 12

13 IR70232 IR65/IR49733-SRN-5-B-1-2//IR84103-5-1-2-2-2 1996 2

14 IR70233 IR65/IR49733-SRN-5-B-1-2//KDML105 1996 4

15 IR70235
IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-
PMI-7-B-1-1

1996 14

16 IR70849 CT6241-17-5-1/KDML86G4-4-19//IR46329-SRN-31-3-2-1 1996 2

17 IR71490 HOM DO/ABHAYA//IR43070-UBN-501-2-2-2-1 1996 7

18 IR71507
CT9993-5-10-1-M/IR43070-UBN-507-1-7-2-1//HOM DO 
(ACE0785)

1996 10

19 IR71508
CT9993-5-10-1-M/IR43070-UBN-501-2-1-1//CT9895-5-1-
M-4-M-1

1996 9

20 IR71544 IR73070-UBN-501-2-1-1-1/RD6//SLK3-1-2-2 1996 2

21 IR71805 KKNLR82005-CPA-31-1-1-5-1/RD6 1996 7

 Total 124
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Annexure 6: F7 lines introduced from IRRI and Thai-IRRI.

F7 Population 

No Cross 
Number Parents Year 

introduced
Total F7 

lines

1 IR68091 IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1997 8

2 IR68198 IR43470-7-3-5-1/IR46292-24-2-2-1-2//IR57512-96-1-2-3-3 1997 11

3 IR68791 CT9900-CA-30/IR56592-21-1-3-1-2//KDML105 1997 1

4 IR68821 CT9899-32-1/IR55829-B-B-3-1-2//IR43450-SKN-516-2-3-2-2 1997 12

5 IR68822 CT9899-32-1/IR55829-B-B-3-1-2//IR43450-SKN-516-2-3-2-3 1997 5

6 IR68853 IR54977-UBN-6-1-3-3-3/IR41431-68-1-2-3//IR57514-PMI-5-B-1-2 1997 1

7 IR69513 IR57514-SRN-299-3-2-4/IR57515-PMI-8-1-1-SRN-1-1//IR54324-55-1-3-2 1997 11

8 IR68796 CT9992-22-2-4-M/IR56592-21-1-3-1//KDML105 1998 1

9 IR68835 IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1998 13

10 IR69502 IR57514-PMI-5-B-1-2/IR57515-PMI-PMI-8-1-1-SRN-1-1//IR43524-55-1-3-2 1998 4

11 IR69507 IR57514-PMI-5-B-1-2/KDML105//IR49746-UBN-33-B-3-1 1998 2

12 IR69515 IR57514-SRN-299-3-2-4/IR57515-PMI-8-1-1-SRN-1-1//IR57519-PMI-5-B-2-5 1998 2

13 IR70199 IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR52560-SKN-4-B-1-3 1998 3

14 IR70219 IR60829-PMI-18-1-3-1/IR29//RD6 1998 2

15 IR70824 IR54081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK3-1-2-2 1998 8

16 IR71471 IR60290-CPA-1-2-1-1-3/RD6//SLK3-1-2-2 1998 1

17 IR74627 IR69502-15-SRN-4-UBN-3-B-7/  *2KDML105 1998 23

18 IR59513 IR57515-SRN-299-3-2-4/IR57514-PMI-8-1-1-SRN-1-1//IR54324-55-1-3-2 1998 7

19 IR59514 IR57515-SRN-299-3-2-4/IR57514-PMI-8-1-1-SRN-1-1//IR54119-4-B-1-1 1998 2

20 IR68109 IR57519-PMI-5-B-2-2/IR59762-15-B-1-2-3 1998 4

21 IR68796 CT9992-22-2-4-M/IR56592-21-1-3-1//KDML105 1998 3

22 IR68835 IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1998 7

23 IR69505 IR57514-PMI-5-B-1-2/KDML105//IR49746-UBN-33-B-3-1 1998 10

24 IR70221 IR60298-PMI-18-1-3-1/IR43522-74-1-2-2-1//IR49746-UBN-33-B-3-1 1998 4

25 IR70224 IR60298-PMI-18-1-3-1/IR65//IR49746-UBN-33-B-3-1 1998 13

26 IR70825 IR54081-CPA-3-1-3-B-3/IR41110-B-B-43-1//SK8-21-3-1 1998 2

27 IR70826 IR54081-CPA-3-1-3-B-3/IR57530-UBN-9-1-2-3-1//SK8-21-3-1 1998 2

Total 162
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Annexure 7: Promising lines introduce in 1991.

Entries No Designation Year introduced

1 DOK MAY ACC 688 1991

2 GEU79069-SKN-5-1-1 1991

3 IR41278-9-2-3-2-1 1991

4 IR43064-UBN-514-1-3-2-1 1991

5 IR43069-UBN-507-36-3-3-1 1991

6 IR43069-UBN-507-3-1-2-2 (TDK1) 1991

7 IR43086-UBN-505-2-3-1 (PNG1) 1991

8 IR43506-UBN-520-2-1-1 1991

9 IR46346-KKN-1-2-1-3 1991

10 IR46463-CPA-5-2-1-1 (TSN1) 1991

11 IR49746-UBN-33-B-3-1 1991

12 IR52555-UBN-2-B-2-1 1991

13 IR52561-UBN-3-B-1-1 1991

14 IR54073-UBN-3-B-1-1 1991

15 IR54082-CPA-1-B-2-1 1991

16 IR57514-SRN-273-1-1-1 1991

17 IR60283-CPA-51-KKN-1-1 1991

18 KKNLR75051-PMI-65-3-1-1 (TDK2) 1991

19 KKNLR77113-UBN-B3-195-2-1 1991

20 KKNLR82022-PRE-12-3-1-GM-7 1991

21 SPT7201-PRE-26-2-GM-7 1991

22 SPT7201-PRE-26-2-GM-7 1991

23 SPT7202-PRE-8-1 1991

24 SPTLR80146-7-1-2-2 1991

25 SPTLR82090-PAN-1-1 1991
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Annexure 8: Promising line introduced in 1993.

Entries No Designation Year introduced

1 BKNLR78015-R-R-10-1 1993

2 BKNLR78015-R-R-PSL-3-1 (TDK10) 1993

3 GEU79069-SKN-5-1-1 1993

4 IR39177-SPT-13-1-2-1-1 1993

5 IR39177-SPT-13-1-2-5-3 1993

6 IR41279-9-2-3-2-1 1993

7 IR43040-PMI-B-4-1-2-1 1993

8 IR43069-UBN-515-1-1-2-1 1993

9 IR43450-SKN-516-2-3-2-2 1993

10 IR43670-UBN-501-2-1-1-1 (TDK4) 1993

11 IR46356-KKN-1-2-1-3 1993

12 IR48857-KKN-11-B-1-3 1993

13 IR49766-KKN-52-B-2-3 (NTN1) 1993

14 IR51128-SKN-42-B-1-3 1993

15 IR54073-UBN-2-1-2 1993

16 IR54073-UBN-5-B-1-2 1993

17 IR57530-UBN-9-1-1 1993

18 IR57530-UBN-9-1-2-3-1 1993

19 IR60258-CPA-51-KKN-1-2-1-3 1993

20 IR62089-PMI-26-1-SRN-2-1 1993

21 SPT7201-PRE-26-2-GM-3 1993

22 SPT7201-PRE-26-2-GM-4 1993
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Annexure 9: Promising line introduced in 1994.

Entries No Designation Year introduced

1 IR68835-44-8--B-B-2-4-B (PNG4) 1994

2 IR68835-130-B-B-2 1994

3 IR69507-18-SRN-1-UBN-1-UBN-1-4-4 1994

4 IR69507-18-SRN-1-UBN-1-UBN-1-4-5 1994

5 IR69507-18-SRN-1-UBN-1-UBN-1-5-1 1994

6 IR69507-18-SRN-1-UBN-1-UBN-1-5-2 1994

7 IR69507-18-SRN-1-UBN-1-UBN-1-5-3 1994

8 IR69507-18-SRN-1-UBN-1-UBN-1-5-5 1994

9 IR69507-18-SRN-1-UBN-1-UBN-1-5-6 1994

10 IR69507-18-SRN-1-UBN-1-UBN-1-5-7 1994

11 IR69507-6-SRN-1-UBN-1-UBN-2-1-2 1994

12 IR70168-61-PMI-2-1-4-B 1994

13 IR70168-62-PMI-1-1-B-B 1994

14 IR70198-10-CPA-2-1-B 1994

15 IR70199-1-1-1-1-1-1 (PNG6) 1994

16 IR70199-41-3-B-3-B 1994

17 IR70199-55-6-B-1-B 1994

18 IR70199-55-6-B-2-B 1994

19 IR70199-58-3-B-1-B 1994

20 IR70200-20-CPA-6-3-1 1994
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Annexure 10: Crosses made at RCCRC.

DESIGNATION  No CROSSES YEAR 

TDK10020 IR57514/TDK1 1996

TDK10021 IR57514/TDK1//TDK1 1997

TDK10022 MEANG NGA/IR253-100 1997

TDK10023 MEANG NGA/TDK1 1997

TDK10024 MAK HING/IR57514 1997

TDK10025 MAK HING/TDK1 1997

TDK10026 (TSN2) I KHAO/IR57514 1997

TDK10027 (TSN 3) I KHAO/TDK1 1997

TDK10028 MAK NGOM/TDK1 1997

TDK10029 HOMPHOOPHAN(SKN)/TDK1 1997

TDK10030 HOMPHOOPHAN(SKN)/RD10 1997

TDK10031 RD10/HOMPHOOPHAN(SKN) 1997

TDK10032 IR43070-UBN-501-2-1-1/TDK1 1997

TDK10033 (TSN4) IR43070-UBN-501-2-1-1/IR57514 1997

TDK10034 RD6/TDK1 1997

TDK10035 RD23/TDK5 1997

TDK10036 TDK1/IR65 1997

TDK10037 RD10/TDK1 1997

TDK10038 (TDK8) CR203/RD10 1997

TDK10039 TDK1/TDK3 1997-98

TDK10040 TDK3/TDK1 1997-98

TDK10041 TDK1/IR29 1997-98

TDK10042 TDK1/IR65//TDK3 1997-98

TDK10043 CR203/RD10//TDK3 1997-98

TDK10044 CR203/RD10//TDK1 1997-98

TDK10045 RD10/IR65 1997-98

TDK10046 RD10/IR29 1997-98

TDK10047 (TDK11) RD23/TDK5//TDK1 1997-98

TDK10048 IR253-100/IR49766-KKN-52-B-2-3 1997-98
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Annexure 10: Conti.

DESIGNATION  No CROSSES YEAR

TDK10049 RD10/PSBRC10 1997-98

TDK10050 RD10/PSBRC1 1997-98

TDK10051 MEANG GNA/IR253-100//TDK1 1997-98

TDK10052 IR43506-UBN-520-2-1-1/TDK1 1998

TDK10053 IR43506-UBN-520-2-1-1/IR46463 1998

TDK10054 IR43506-UBN-520-2-1-1/IR43070-UBN-507-1-2-2-1 1998

TDK10055 PNG1/TDK1 1998

TDK10056 IR253-100/IR43070-UBN-501-2-1-1-1 1998

TDK10057 TDK1/TDK2 1998

TDK10058 HOMPHOOPHAN/VARIETY3 (IR57530-UBN-9-1-2-1-1) 1998

TDK10059 VARIETY3 (IR57530-UBN-9-1-2-1-1)/RD6 1998

TDK10060 IR46463/RD6 1998

TDK10061 IR253-100/RD6 1998

TDK10062 TDK3/HOMPHOOPHAN (SKN) 1998

TDK10063 TDK3/RD6 1998

TDK10064 IR253-100/IR49766-KKN-52-B-2-3//TDK1 1998

TDK10065 RD10/IR29//TDK1 1998

TDK10066 RD10/PSBRC10//TDK1 1998

TDK10067 RD10/PSBRC10//TDK3 1998

TDK10068 RD10/PSBRC1//IR43070-UBN-507-1-2-2-1 1998

TDK10069 RD10/PSBRC1//TDK2 1998

TDK10070 RD10/IR68//TDK1 1998

TDK10071 RD10/IR68//IR253-100 1998

TDK10072 TDK1/IR29//TDK5 1998

TDK10073 TDK3/TDK1 1998

TDK10074 RD23/TDK3 1998

TDK10075 RD23/TDK1 1998

TDK10076 RD23/TDK2 1998

TDK10077 TDK2/CR203 1998

TDK10078 TDK5/TDK1 1998
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Annexure 10: Conti.

DESIGNATION  No CROSSES YEAR

TDK10079 IR43070-UBN-507-1-2-2-1/CR203 1998

TDK10080 VARIETY3 (IR57530-UBN-9-1-2-1-1)/RD6/TDK3 1998-99

TDK10081 IR43506-UBN-520-2-1-1/TDK1//HOMPHOOPHAN (SKN) 1998-99

TDK10082 TDK3/HOMPHOOPHAN (SKN)//IR43070-UBN-507-1-2-2-1 1998-99

TDK10083 RD23/TDK3//HOMPHOOPHAN 1998-99

TDK10084 PNG1/TDK1//VARIETY3 (IR57530-UBN-9-1-2-1-1) 1998-99

TDK10085
HOMPHOOPHAN/VARIETY3 (IR57530-UBN-9-1-2-1-1)//

HOMPHOOPHAN
1998-99

TDK10086 IR253-100/HOMPHOOPHAN 1998-99

TDK10087 IR253-100/TDK3 1998-99

TDK10088 IR253-100/IR43070-UBN-507-1-2-2-1 1998-99

TDK10089 PSBRC10/RD10 1998-99

TDK10090 RD23/TDK1 1998-99

TDK10091 IR253-100/RD6//TDK1 1998-99

TDK10092 PSBRC10/TDK5 1998-99

TDK10093 (TSN6) TDK3/IR43070-UBN-507-1-2-2-1 1998-99

TDK10094 IR36/TDK3 1998-99

TDK10095 IR36/IR43070-UBN-507-1-2-2-1 1998-99

TDK10096 TDK3/TDK1//IR68 1998-99

TDK10097 IR43070-UBN-507-1-2-2-1/CR203//RD10 1998-99

TDK10098 IR68/TDK1 1998-99

TDK10099 (TSN5) IR68/RD10 1998-99

TDK10100 IR36/HOMPHOOPHAN (SKN) 1998-99

TDK10101 TDK5/TDK1//RD6 1998-99

TDK10102 RD23/TDK3//RD10 1998-99

TDK10103 RD23/TDK3//TDK1 1998-99

TDK10104 RD23/TDK2//TDK1 1998-99

TDK10105 RD23/TDK2//IR43070-UBN-507-1-2-2-1 1998-99

TDK10106 PNG1/ TDK1//TDK1 1998-99

TDK10107 TDK2/CR203//IR43070-UBN-507-1-2-2-1 1998-99
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TDK10108 TDK2/CR203//RD10 1998-99

DESIGNATION  No CROSSES YEAR

TDK10109 TDK2/CR203//TDK5 1998-99

TDK10110 IR36/RD10 1998-99

TDK10111 IR68/IR46463-CPA-5-2-1-1 1998-99

TDK10112 PSBRC10/RD10//RD16 (LOCAL) 1999

TDK10113 IR8/HOMPHOOPHAN 1999

TDK10114 IR253-100/IR43070-UBN-507-1-2-2-1//RD6 1999

TDK10115 RD16 (LOCAL)/DO YUAN 1999

TDK10116 RD16(LOCAL)/IR49571-23-2-2-3-3 1999

TDK10117 RD16(LOCAL)/MEANG GNA 1999

TDK10118 HOMPHOOPHAN/TAKHIAT 1999

TDK10119 TDK1/YUAN DO 1999

TDK10120 TDK1/DO YUAN 1999

TDK10121 IR43070-UBN-501-2-1-1/IR8 1999

TDK10122 IR8/RD6 1999

TDK10123 RD16 (LOCAL)/TDK1 1999

TDK10124 RD23/TDK1//TDK5 1999

TDK10125 IR68/IR46463-CPA-5-2-1-1//TDK3 1999

TDK10126 IR68/IR46463-CPA-5-2-1-1//RD10 1999

TDK10127 TDK1/IR28128-45-2 1999

TDK10128 IR36/IR43070-UBN-507-1-2-2-1//TDK3 1999

TDK10129 IR8/TDK1 1999

TDK10130 IR36/TDK3//TDK1 1999

TDK10131 IR36/HOMPHOOPHAN//TDK1 1999

TDK10132 BLACK 7712/IR253-100 2000

TDK10133 BLACK 7697/TDK5 2000

TDK10134 BLACK7697/TDK1 2000

TDK10135 BLACK7712/TDK5 2000

TDK10136 BLACK7697/IR253-100 2000

TDK10137 BLACK7712/TDK1 2000
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TDK10138 HOMSUPHANEBURY/TDK5 2000-01

DESIGNATION  No CROSSES YEAR

TDK10139 RD15/TDK3 2000-01

TDK10140 RD15/IR253-100 2000-01

TDK10141 SUPHANBURY 90/TDK1 2000-01

TDK10142 SUPHANBURY 90/TSN1 2000-01

TDK10143 HOMSUPHANEBURY/IR68 2000-01

TDK10144 TDK4/IR253-100 2000-01

TDK10145 HOMTHONG/TDK3 2000-01

TDK10146 HOMSUPHANBURY/CR203 2000-01

TDK10147 SUPHANEBURY 60/TDK1 2000-01

TDK10148 SUPHANEBURY 90/TDK3 2000-01

TDK10149 HOMSUPHANBURY/TDK3 2000-01

TDK10150 TDK3/IR42596-B-8-B-3-B 2002-03

TDK10151 IR253-100/HOMTHONG 2002-03

TDK10152 IR57514-PMI-5-B-2-1/CR203 2002-03

TDK10153 TDK3/HOMTHONG 2002-03

TDK10154 TDK3/SUPHANBURY 60 2002-03

TDK10155 RD15/IR253-100 2002-03

TDK10156 RD7/RD15 2002-03

TDK10157 TDK4/IR253-100 2002-03

TDK10158 RD21/RD15 2002-03

TDK10159 TDK3/RD21 2002-03

TDK10160 TDK3/TDK5 2002-03

TDK10161 RD15/TDK3 2002-03

TDK10162 RD10/TDK4 2002-03

TDK10163 IR57514-PMI-5-B-2-1/NTN1 2002-03

TDK10164 RD10/SUPHANBURY 60 2002-03

TDK10165 TDK3/TDK4 2002-03

TDK10166 HOMSUPHANEBURY/CR203 2002-03

TDK10167 RD15/TDK1 2002-03
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TDK10168 TDK3/TSN1 2002-03

DESIGNATION  No CROSSES YEAR

TDK10169 IR57514-PMI-5-B-2-1/CR203 2002-03

TDK10170 RD10/TDK7 2003

TDK10171 IR57514-PMI-5-B-2-1/CR203//RD15 2003

TDK10172 RD15/TDK1//TDK7 2003

TDK10173 IR253-100/TDK7 2003

TDK10174 TDK3/TDK6 2003

TDK10175 IR57514-PMI-5-B-2-1/NTN1//TDK1 2003

TDK10176 IR253-100/TDK1 2003

TDK10177 IR253-100/HOMTHONG 2003

TDK10178 RD15/IR253-100//TDK1 2003

TDK10179 RD15/ TDK3//NTN1 2003

TDK10180 TDK1/ TDK7 2003

TDK10181 TDK1/ TDK5 2003

TDK10182 TDK1/ HOM LAI 2004

TDK10183 TDK1/ IR55419-04 2004

TDK10184 TDK1/ IR74371-3-1-1 2004

TDK10185 TDK1/ MEUANG NGA 2004

TDK10186 TDK1/ CHAO DENG (Sort) 2004

TDK10187 TDK1/ CHAO AMERICA 2004

TDK10189 TDK1/ I KAO 2004

TDK10190 TDK1/ IR68 2004

TDK10191 TDK1/ RD6 2004

TDK10192 TDK1/ TDK7 2004

TDK10193 TDK1/ NANG NOUANE 2004

TDK10194 TDK1/ TDK4 2004

TDK10195 TDK1/ TSN1 2004

TDK10196 TDK47-B-8-6-1-2-3-B/ CHAO AMERICA 2004

TDK10198 TDK47-B-8-6-1-2-3-B/ CHAO AMERICA 2004

TDK10200 TDK47-B-6-1-2-3-B/ CHAO DENG 2004
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TDK10201 TDK47-B-6-1-2-3-B/ ANG DO 2004

DESIGNATION  No CROSSES YEAR

TDK10202 TDK47-B-6-1-2-3-B/ IR74371-3-1-1 2004

TDK10203 TDK47-B-6-1-2-3-B/ KHAM 14 2004

TDK10204 TDK47-B-6-1-2-3-B/ MEUANG NGA 2004

TDK10205 TDK47-B-6-1-2-3-B/ CHAO 2004

TDK10206 TDK47-B-6-1-2-3-B/ TDK5 2004

TDK10207 TDK47-B-6-1-2-3-B/ HOM THONG 2004

TDK10210 IR253-100/ CHAO DENG (Sort) 2004

TDK10211 IR253-100/ IR55419-04 2004

TDK10212 IR253-100/ MEUANG NGA 2004 2004

TDK10213 IR253-100/ HOM 1 2004

TDK10218 (F1) TDK1/TDK7// IR74371-3-1-1 2004

TDK10219 (F1) TDK1/TDK7// IR755419-04 2004

TDK10220 (F1) TDK1/TDK7// HOM KEO 2004

TDK10221 (F1) TDK1/TDK7// MEUANG NGA 2004

TDK10222 (F1) TDK1/TDK5// ANG DO 2004

TDK10223 (F1) TDK1/TDK5// I KAO 2004

TDK10224 (F1) TDK1/TDK5// HOM 1 2004

TDK10226 TDK3/ VARIETY 3 2004

TDK10227 TDK6/ TDK5 2004

TDK10228 TDK6/ SUPANBURY 60 2004

TDK10230 TDK5/ MEUANG NGA 2004

TDK10231 TDK7/ IR68 2004

TDK10232 TDK7/ CHAO DENG (Sort) 2004

TDK10233 ANG DO/ MEUANG NGA 2004

TDK10234 TDK1/ CHAODENG 1 2004-05

TDK10235 TDK1/ TDK7 2004-05

TDK10236 TDK5/ TDK21-B-24-19-1-B 2004-05

TDK10238 TDK7/ Hom1 2004-05

TDK10239 TDK7/ CHAO DENG2 2004-05
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TDK10244 TDK5/ RD6 2004-05

DESIGNATION  No CROSSES YEAR

TDK10245 TDK5/ CHAO DENG 2 2004-05

TDK10246 TDK1/ HANG Yi 2004-05

TDK10247 TDK5/ CHAO DENG 2004-05

TDK10248 TDK5/ CHAO AMERICA 2004-05

TDK10249 TDK1/ IR57514-PMI-5-B-1-2 2004-05

TDK10250 TDK1/ B6144F-MR-6-0-0 2005

TDK10251 TDK1/ IR57514-TDK-9-1-2 2005

TDK10252 TDK1/ PNG3 2005

TDK10253 TDK1/ HOMSAGNEAM (ØÜÓÅßØÃÞñÓ) 2005

TDK10254 TDK1/ IR55413-01 2005

TDK10255 TDK1/ IR71525-19-1-1 2005

TDK10256 TDK1/ HOMKENCHAN (ØÜÓãÀÌÄèÌ) 2005

TDK10257 TDK4/ RD6 2005

TDK10258 TDK7/ TSN1 2005

TDK10259 TDK6/ IR62443-2B-7-2-1-2 2005

TDK10260 TDK7/ B6144F-MR-6-0-0 2005

TDK10261 TDK7/ HOMSAGHEAM (ØÜÓÅßØÃñÞÓ) 2005

TDK10262 KAO PHONG (âÁ¿àÎ³Ã) / MEUNANG NGA 2005

TDK10263 TDK4/ KDML105 2005

TDK10264 TDK3/ PNG3 2005-06

TDK10265 TDK3/PNG1 2005-06

TDK10266 TDK6/ IR62445-2B-12-12 2005-06

TDK10267 TDK7/ PNG1 2005-06

TDK10268 TDK7/ IR57514-TDK-9-1-2 2005-06

TDK10269 TDK21-B-6-2-1-B/ B6144F-MR-6-0-0 2005-06

TDK10270 TDK21-B-6-2-1-B/ IR55423-01 2005-06

TDK10271 TDK37-B-21-1-2-1/ HANG YI 2005-06

TDK10272 TDK37-B-2-1-2-B/HOMPHOOPHAN (ØÜÓÑïÑàÌ) 2005-06

TDK10273 TDK37-B-3-2-1/  HOMPHOOPHAN (ØÜÓÑïÑàÌ) 2005-06
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Annexure 10: Conti.

TDK10274 TDK10037-B-3-2-1/ HOMPHOOPHAN (ØÜÓÑïÑàÌ) 2005-06

DESIGNATION  No CROSSES YEAR

TDK10275 TDK10037-B-3-2-1/ HANG YI 2005-06

TDK10276 TDK27-67-1-1-B / HANG YI 2006

TDK10277 TDK27-29-2-2-B / HANG YI 2006

TDK10278 TDK7/HANG YI 2006

TDK10279 TDK27-29-2-2-B/MEUANG 2006

TDK10280 TDK6/IR55423-01 2006

TDK10281 TDK6/B6144F-MR-6-0-0 2006

TDK10282 TDK1/IR55423-01 2006

TDK10283 PHEA KAO/B6144F-MR-6-0-0 2006

TDK10284 PHEA KAO/IR71525-19-1-2 2006

TDK10285 PHEA DEANG/IR55423-01 2006

TDK10286 TDK4/IR62443-2B-7-2-1-2 2006

TDK10287 TDK1/IR62445-2B-12-12 2006

TDK10288 NTN1/KAINOY LUANG 2006

TDK10289 TDK1/KAINOY LUANG 2006

TDK10290 KIANOY LUANG/TDK5 2006

TDK10291 TSN1/HOM NANG NOUANE 2006

TDK10292 TSN1/KAI NOY LUANG 2006

TDK10293 KAI NOY LUANG/ HOMNANG NOUANE 2006

TDK10294 TDK1/PNG6 2006

TDK10295 TDK3/TDK6 2006

TDK10296 TDK3/TDK4 2006

TDK10297 TDK7/MEUANG NGA 2006

TDK10298 TDK4/HOM NANG NOUANE 2006

TDK10299 TSN1/HNN//TSN1 2006-07

TDK10300 TSN1/HNN//KNL 2006-07

TDK10301 TSN1/KNL//TSN1 2006-07

TDK10302 TSN1/KNL//KNL 2006-07


