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    ຢ                                        2016    2017.                        

     3       :          ,                      ໜ               ຢ            . ຜ   

                                  ໄ     ໝ    81       ,                           

                                                         :        ,        ,     

                             : Mutsutake mushroom.                                

             :    ໄ        64%,        25%              11%.              , 

               ໄ                 ໝ   81%                           19%,     

            ໄ                            0% (      ).                                 : 

                 50       ໄ      9%,               41-50        14%,               26-40    

    38%                   8-25        39%.                                         

                    (                    )     93%,         2%               ຢ  

5%.                                                                                  

          :                             ,               ໝ                            

                                   ຜ   ຜ          ຼຸ          ໆ.                 

           5      ຜ             :                               ຼຸ            68%     

                                           32%.                      ໜ        

                                    2       :             (4     )     

       (3     ).              ຢ                 ໄ   8        ,                          

     ໄ                                   ໄ      4        : ໄ              ໄ          

(Castanopsis echinocarpa)         ໝ   50%, ໄ             ໄ     ຝ   (Castanopsis hystrix) 

    22%, ໄ         (Lithocarpus truncatus)     21%     ໄ             ໄ           

(Castanopsis tribuloides)     7%              ໄ        ໝ   .                         

                4           :      ຣ   (Cystidium),     ຣ   (Basidium),         

     (Basidiospores)          ໄ  (Mycelium)       ຢ              ໝ    7          

                                       ໜ                            Tricholoma 

bakamatsutake.   ໜ                                   ໜ          9,5   .       

                         ຢ                    ໄ     ຢ                  ,          

                           ,      ,                     ໄ                   

                                            ໝ                            ຢ     . 

         :                             Tricholoma bakamatsutake 
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Abstract 

Matsutake Mushoom (Het Wai) in Lao is the most prized and expensive mushroom in Laos as 

well as on earth. Since the 1990s Xiengkhuang and Houaphan Provinces were found the only 

two places of Mutsutake in Laos. Since then local people harverting and exporting of Musutake 

to Vientiane city for earn money from their sale has become crucial to local livelihood and so 

to community development. Amid fear of declining production destruction of its ecosystem and 

lacking of regulation to control Mutsutake harvest through enforcement remains largely in the 

hand of harvester themselves. Here, we measure local harvest are perception of the ecological, 

mushroom conservation importance determinant to live hoods in the region and how to 

important future yields. Determinants of mushroom productivity. The survey was conduct from 

2016-2017. A total of 81 families members were interviewed in 7 districts (4 in Xiengkhuang 

and 3 in Houaphan Provinces) 7 villages were interview determine local perception of 

Matsutake mushroom costs, its productivity and the sustainability  of mushroom ecosystem. 

Our result indicated that Het Wai was found edible and consumed since end of 1990s. The Lao 

name of Musutake mushroom is different depending on local naming Het Soum, Het Lok and 

Het Peak. Morphological Het Wai from 7 districts are about 9 cm in average of size. 

Professionally, mushroom harvesters including farmers 64%, students 25% and local 

government staffs 11%. Economic status of mushroom harvesters divided in to poor family 

81%, medium in come 19% and rich family hasn’t evolve with this task. Diversity of age 

spectrum of harvesters show that group of young age 8-25 years old is higher than other group 

39% and second is the group of age 26-40 years old. Local perception of using Het Wai indicate 

that harvesting for sale 93 %, for medicines values 5% and for consumption 2%. Ecological 

survey found Castanopsis echinocarpa 50%, Castanopsis hystrix 22%, Lithocarpus truncatus 

21% Castanopsis tribuloides) 7%. Of the 68 % of harverster who had perceived declining 

productivity trends over the past years. Climate change, habitat degradation and mushroom. 

Over harvesting were most often cited as causal factors. Environmental protection, mushroom 

harvest properly and reducing soil disturbance were most often cited as potentia increasing 

future yields. Local and outside knowledge are complimentary in this system. The district 

governor’s forestry officials and village leaders should provide the best conduits for 

management and conservation Mutsutake mushroom in Xiengkhuang and Huaphanh Provinces.  

Key words: Forestry. The name of Het Wai is called Tricholoma bakamatsutake. 
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mµ =   Micrometre 

DBH = Diameter at Breast Height 

  =       

   =            

   =  ຣ   

   =           

   =       ຣ   

GPS     =  Geographic point sampling 

pH     =  Potential of hydrogen 

sp =  Species 

CEC    =          Cation exchange capacity 

PPM   =           Part per million 

Me     =            Mill equivalents 

 

 



1 
 

      1 

       

1.1                           

                           ຢ                      ໜ                      

            ຜ                                                                    

                          ໆ                .                                    

                         ,                                                       

                                                                                    . 

                          ໝ    16,358                ,                  

         ,                   ຝ   ,                         ຢ                       

       ຜ                             ໄ                      2,500       ,               

                                    ໜ                  1000-1100  ,            

 ຢ               ,                                    23.6                       

     14.8               (          , 2016) 

                       ໝ    16,500                ,            ໜ              

                 ໜ      ຢ           ຜ    ໄ         ,                  ໜ           

1000-1200  ,             ຢ                              25                      

          11                             (               ຼຸ             0 - (-4) 

                                       ໝ                          1987, 1998, 2015 

(          , 2016) 

           ຢ                                                 ໜ                  

                                                                         

   .                                                                                  

                               ໄ                ຢ                               ໄ        

           ,             ໜ              ຝ                         ໄ      ຢ               

ຜ                                  (                      :                           

         ໜ         ) ໄ           ໄ                     ຢ                      ,         

  ຜ                  ໄ                                ,                          ຟ   



2 
 

               ຢ                  .                 1968              ໄ         ຢ     

          ,                                                                       

                                                 .                          

                                                                                      ຢ  

                              ,             ,                             

            ໆ              .                                 ໄ     ໄ            , 

                      ຢ       ໄ           ,       ໜ                                ຜ        ຢ  

                 ຢ                                                ຢ                

                      ,                    ໄ                    ໄ              ໜ    

             ໆ                 ຢ                ໄ                                     

“         (matsutake mushroom)”                      ໜ                            

ຜ     ໄ         (                                                            ).    

                        ໄ                            ໝ  ໝ        ໄ             ໆ   

   ໄ .         ໄ                                   1996 ໄ                                 

                         ,                                                          

                                         . 

                                                                           

                                                                         ,       

                                                                                 

                                    ,    ໄ            ,                         

                                                                               

                        ໄ  ,                                                    

                               ໝ                                            

                        ໆ                     ຢ                                    

       ຢ                              ໄ                 ໄ                   , 

                ໄ                                                         

                                     2016     2017. (    ຣ         ,        

      , &     ຟ     ) 



3 
 

1.2                    

1.2.1                               

         Tricholoma bakamatsutake (Amend, 2009)           ໜ         

           Basidiomycota,              Basidiomycota         3000       (37 

       ໄ        ໄ      ), (         , 2016)            Basidiomycota       ຜ      

                                       (+)                  (-)                   

                                             ຢ   3         :                   

(karyogamy),        ຜ               (meiosis)        ຜ         (spore production). 

                                                     :               ຟ   ,         

                   ໆ                                  :   ຣ    (Protein),         

(Vitamin), ໄ        (Glycogen)                                ໄ               

     :    ,     ,              ໆ,                                     ໄ  . (Anong 

Chandrastikul, Poongilay Suwannarit, & Uthaiwan Sanwanit, 2551) 

                                   ຢ                  (Mycorrhizal fungi) 

                        ໄ         ໄ                 ໆ                               

                                         : Endomycorrhizal fungi,                         

                               ,                              ໝ                       

                     (     ຢ     , 2004)   

                                                                   

                                                                     ໄ           

                  1000       . (Hiroyuki Kurokochi, et al., 2001)         ໄ          

                                                                 .           

                                                                                 

                                                           ຜ   ຜ              

                            . 
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1.2.2                        ຢ  

                                 ໜ                                 

ຢ           ,         ,                                                           

                .                                           ໝ       88,8       ໜ   , 

                                  ໄ   ຣ  3,6,        2,6, ໄ     0,4,      ໄ 

      1,8, ໄ     0,4,          2,6  (                ,         ໝ         ,             

    ,                  , &     ໄ       ໄ , 2017)         ,          ໄ                 

                                                    ,                               

    (Bioactive Compounds)                                                        

                               ໆ                                         ,       

                            ຼຸ ໄ    ,                            ໄ    ,               

                       ໄ           ໄ        . (Amend, 2009) 

1.2.3                         ຢ                             

                                                   ຢ               

                             26-29                                     8-10 

             .                                                            ,    

                             ໄ                                    :          ,        

                ໆ                                                                  

                                                 .                   ຢ              

                                                                                       

      1.1          ຢ                                   
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                          ໄ                       .                                 

    ຢ     ໄ                  ,                                                                 

                 ,                                                 ໄ                    

         ໄ    ໄ                         ,                       :        ,                

                                 ໄ                             ໄ  .           

                                 ໄ                  ຝ                           -

                ໆ                                                        :        , 

          ,     ໜ  ,           ,           ,        ,            ,           ,     

  ໜ      ໄ               ໆ.                ໆ                                        

                                                                               

                              ຢ        ໝ    3        : 

-                           :         ,           ,     ໜ  ,                 ໆ. 

-                       ໄ                 :            (       ),           ,        

   ,       ໜ . 

-                          :        ,           . (ຄ ຳຮ ຸ່ ງ, 2016) 

 

 
 
 
 
 
 
 
 
 
 

 

1.2.4    ໄ                                  . 

                                                                        

               ,                      ,                                          

               ໄ   ຜ                                       . 
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      1.2        : 1.)        ຢ                      , 2.)        ຢ                       
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1.    ໄ        

-                 ຟ                 ໄ      ຜ                       

                 .                ຜ                                        ໆ

ຢ        :                  ,           ,            ຝ            .                    

                                                              .                 

  ໜ            ໄ          ໝ                                                ,     

                                  . 

-       ໄ           ໄ  ,     ໄ                                             

   ຜ                                       ໄ  .                                         

                          ,                                                    ໜ      

           ຜ                                              ໄ      ໄ          ,             

ໄ                                       : ໄ       , ໄ           ໄ                          

                         ຼຸ       ໆ  . (                        , 2016) 

2.    ໄ         

-                       ,                        ,           ,    

        ,                                                        ,            

                             ຜ                                                   . 

(                        , 2016) 

-                                                   ໄ                 

      ຢ                   -                                               . 

                     ຢ          ໄ                     ,                             

           ,                                                                          

                                                                        ຼຸ ໜ         

      ໆ.       ,            ຜ                                       . 
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1.3          

1.                                                              ,      

                     ,                                           . 

2.                                                     ຢ   2             . 

3.                                            ຜ   ຜ            . 

4.                     ,                                              

               

1.4 ຜ                     

1.    ໄ                                                         ,            

              ,                                            

2.    ໄ                                                          ໄ       . 

3.    ໄ         ໄ          ຜ                                 . 

4.    ໄ                              ,                                    

                 ໄ              ຢ     . 
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      2  

                                   

2.1                                      

         Tricholoma matsutake ( ຣ                   )               ໜ     

            ,                      , matsu  ໝ                  take       ໄ     . 

                    : Pine mushroom,           ຢ          15      , (Amend, 2009) ໄ  

      ໄ                       ຢ                ,    ,         ໜ                 ,         

 ໜ  , ໄ , ຟ                  . 

         Tricholoma matsutake                                         ຣ  (Fungi), 

     Basidiomycota,        Agaricomycetes,  ຜ    Agaricales,       Tricholomataceae, 

      Tricholoma           Tricholoma bakamatsutake. (Amend, 2009) 

 
 Kingdom:    Fungi 

  Division:    Basidiomycota 

   Class:   Agaricomycetes 

    Order:  Agaricales 

     Family:  Tricholomataceae 

      Genus:  Tricholoma 

       Spicies: T. bakamatsutake 

2.1.1            Tricholomataceae 

            Tricholomataceae                            78           

1020      ,                        ໜ                           ໄ  . Tricho      

               ໝ     : “        ”     loma ໝ       “       ”                       

                  ໄ      :      ,       ,                   ,              ,        

ໜ  ,                ໄ                 ໄ  ,                                          

                   ໄ  ຢ         . (Geslani, 2008) 
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2.1.2                             

                       (Heterotrophe) ໝ                           

                                     ໄ                       ໄ                     ຜ   

             ໄ  ,               ໄ          ໄ  (Enzyme)                             

                                       ໄ                                                

ໄ .                                          ໄ               ຢ                      

ໄ  .            ຢ                                                                         

    ,                             (Symbiose)          ຢ                ໄ     . 

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006) 

          (Symbiose)                                           ຢ         

                                     ໄ                      (Tricoloma bakamatsutake) 

    ໄ           ໄ      (Family Fagaceae),          ຝ                                  ,     

ຝ       ໄ     ຜ                ,                                   ໄ               

         ຢ         ໜ    :      ໄ                            ຟ    ຟ  (H2PO4) 

                       ຢ                 ໄ                  ໄ                        

           ໄ           ໄ                                                          ໄ 

        ຟ    (Phloem parenchyma)      ໄ                                      ໜ   . 

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006) 

 

      2.1    ຢ                                 ໄ      

Ucresearch.tumblr.com 
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1.    ໄ                    

            ໜ                                                    ໆ          

ໄ                                                                          

    ໆ      : ໄ        (Nitrogen), ຟ   ຟ  (Phosphate)        ໄ  ຢ                        

                  ໄ          . (Kang-Hyeon Ka, Sung-Min Jeon, Jung-A Kang, & Ki-Sung 

Hong, 2015). 
 

2.    ໄ                 (Genetic factor) 

                                                               

(Natural selection)                                                              

            ຣ     ໆໄ  . 

3.    ໄ             (Temperature) 

                                                            ໄ          

         ໄ         ໄ             . 

4.          (Moisture) 

                         ,                                   

         ໆ        . 

5.            -     (pH) 

                   ໄ                        ,                  ຢ         

                                                                           

                        . (               , 2003) 

6.     (Light) 

     ຜ                               ,                           ໄ   

                          ,                                                   

    . 

2.1.3                    

           ໄ                             ໜ          ,            

       ,                                                ຢ          ໄ ໄ ຟ ,       

                      ໜ   5-25          .                                        , 
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                              .                        ຜ  ໄ    ໆ              

    ,     ຜ     ໆ         ໄ                      (         ),               

                                          ຢ                               ຢ         . 

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006) 

 

 

      2.2                    

 

1.           ໝ       (pileus     cap) 

                ຢ                                                       , 

ຜ                         ,                  ຢ                      ,            

    ໜ  . 

2.                  (lamella      gill) 

      ຢ             ໝ      ,                ໝ                 ,     

                  ໝ  ,                           (Spores)           ,         

                                                   . 

3.                   (stipe      stalk) 

                                      ,                     ,             

                                                           ໆ. 

4.                   (annulus     ring) 

                       ໆ       ໝ            ໄ                        

              ໝ                     ,                     ຢ      ໜ   . 
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5.                ໄ  (Mycelium) 

                                    ,          ໄ ໜ                     

     ,      ໄ                      ຢ        ໄ     . 

6.                     (Cystidium) 

                                ໝ   ຢ                                            , 

                    . 

7.                   (Basidium) 

                                ໄ  ,      ຢ        ,   ໜ          ຜ        

                                             :     ຣ       (Sterimata),     ຣ         

1              (         , 2016) 

8.                        (Basidiospores) 

                            ໄ  ,        ,          ໄ  ຢ         . 

 

 

 

 

 

 

 

 

2.1.4                                     

                              ຜ             (Sexual Reproduction), 

  ໄ                                ໄ                 :         (Basidium)      ຢ        

(Gills)                   .                                    :              

(basidiospores),                                                                   

                     ໄ     ໄ        2      ໄ                                     ໄ 

(Mycelium)                      .                   ໜ                             

      ໜ                   . (         , 2016). 

Cystidium 

      2.3                       ,                      
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                             ຼຸ    ໄ           (gills)            ຼຸ    ໄ 

                      ໝ                 ໄ          ໄ ໄ ຟ  (Hyphae)     ໜ        

  ໜ                        ,            ,      ໄ ໄ ຟ                             

     ໄ         :          ໄ ໄ       (Mycelium), ໄ                        ,          ຣ ຢ 

  ຣ                                                                      ໆຢ   

          ໄ       :     ໄ  ,    ໄ           ໆ          . ໄ                        ໄ      

   ໄ     (Chitin).      ໄ ໄ                         ຢ             ໄ      (Fagaceae), 

        ໆ       ໄ             (Fruiting body),                                   

                                   ໝ      ໝ        ໄ       ໆ. 

            ຢ                                  ຢ              ໜ           1200 

        ໄ            ຢ         ໄ     (Fagaceae)              15       ໄ ຢ                 

  ໄ                                   . (Rarunee Sanmee, Bernard Dell, pipob Lumyong, & 

Saisamorn Lumyong, 2006) 

 

 

 

 
 

 

 

 

www.matsiman.com 

 
 

      2.4                        

      2.5                            

http://www.matsiman.com/
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2.2                                       

ຜ                            ໆ                                          

            ,                         ໆ                             ໄ  ,            

                            ໄ                                                   

    ໄ                                    :         , ໄ ,            ໄ        ໄ             

                                       ,                                    ,         

       ໆ                                                                    ຢ         

                        . 

     David Hosford, et al (1997)      ໄ               :                          

              -                          " Ecology and Managament of the 

Commercially Harverted American Matsutake Mushroom"       ໄ                           

               ,                                                   ຜ   ຜ        

   ,                                                                          

                      ,                                         ຼຸ    ຢ            , 

                             ຜ                                       ຢ          

            ໜ  . (David Hosford, David Pilz, Randy Monina, & Michael Amaranthus, 

1997) 

     He Jun (2002)      ໄ               : ຜ  ຜ                                  ,    

                                    ,         ໜ            " Globalized Forest-

Product: commodification of Matsutake Mushroom in Tibetan Village Yunnan Province, 

Southwest China"      ໄ                           ຟ                         

      ໄ      ຜ        ຢ                                                     , 

      ຢ  ໜ  ,                            .                               

                                      .      ໄ                                  

      ໄ  ,                    ຜ                 ,                     ຜ          

                      ໄ                                              ຢ     . (Jun, 

2002) 

     Hasan Huseyin et al  )2003(             ໄ                             

      :                                     ຢ               "Ecological Features of 

Trichoroma annatolicum in Turkey” ຢ             ,           ໄ                        ຢ   8 
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                ,                      ໄ                                      ໄ    

ຢ                       ,             ໄ                        ຢ                      

       ,                        ໄ                                                

                 ໄ         Cadrus liban trees            ຢ                         ໜ      

     1400-1700  .                                                       ຣ  , 

         ,                                ຢ                               ຢ         

Matsutake,        ໄ       ຢ                                             ,            ຢ   

                     ,                                                              

             ໄ . (Hasan Huseyin, Dogan, & LLgaz Akata, 2003) 

     Cheyl Geslani (2008)                                          

          ໄ      ,                              :                             

                    ໜ            " Uncovering Matsutake (tricoloma matsutake) 

Harvester Hivelihood Preferences In Yunnan, China"      ໄ                           

       ຜ                 ຢ        ຢ              ,                             ໄ     

                                               ຜ                 126    ,     

                                       ໄ        ໄ               ໄ           ,     

                                                                          . 

(Geslani, 2008)  

     Anthony Amend et al (2009)                                               

        ຢ      ຢ  ໜ            “Local perceptions of Matsutake mushroom 

management, in NW Yunnan China ”     ໄ                                          ຢ   

    ຢ   ໜ  ,         ,     ຢ  ໜ                                  ໝ  ໝ     

        ,            ຜ   ຜ                                  ,                 

                          ,         ໄ         ໆ          ຜ   ຜ                  ຼຸ 

            .                            ໝ            ໄ                           

                                              .         ໄ                         

                                        ,                  ໜ         

            ໜ  ,                ຼຸ       ຜ   ຜ                            

                                           ຢ   ຢ     . (Amend, 2009) 
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     Ole S. Pesersen and Viravanh Phannorat ),January 2016(  MATSUTAKE-HET 

WAI/PEAK Value chain Analysis Xiengkhouang Province, Lao PDR                    

                                          ໄ    3      ຜ       :    2010, 2014 

       2015 ຢ             ,                                                        

(                    ),                  ໄ                      5           : 

          ,         ,         ,                   ໜ     .                  ໄ     

                                                               ໜ          

                   . (Ole S. Pesersen & Viravanh Phannorath, 2016) 

     Rarunee Sanmee              (2007) First record of Tricoloma fulvocastaneum 

From Thailand                                              ຢ                 ໜ  

        ໄ ,                     ໄ                           ,              

                                        ໄ      (Fagaceae)       Castanopsis tribuloides     

                                                        ຢ               (Hongo 1960) 

                                           ,                      ໄ           

Tricoloma fulvocastaneum                                    ູ      . (Rarunee Sanmee, 

Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006) 

                                                           ໄ                  

ໄ                    ຢ                               ,                           

    ໆ                                                                                  

          ໄ          :                                                             

    ຢ                                  . 

2.3                  

                                                                        

                                                            :                 

     ໜ                                                  ,                         

              ຜ                              ,    ໄ                               . 
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2.4                         

2.4.1          

            ໜ               ,     ຢ             ໄ              ຢ            

                           . 

2.4.2                

                                                 ຜ   ,                       

       ຢ                      ໝ  ໄ . 

2.4.3              

       ,                                 . 

2.4.4    ໄ      

        ໄ        ຜ                                 ຼຸ          ໆ     :    

             ຟ       ,       ໄ                                         . 
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      3 

             

3.1                   

3.1.1                  

                                                       ຢ              

                                       3                    :                     ໜ    (   

          ),                                   ຢ                ໆ                    

       ,                        (         ຜ                               )     

                     (                            ).  

3.1.2              

                     ຢ                          . 

-               4        :           ,         ,                      . 

-              3        :              ,                        ໜ  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
            Laoqov.qov.la 

      3.1  ຜ                   
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3.1.3 ໄ                

                                                               

                                      2     : 2016     2017 ໄ          ໜ  

                         ໝ         4       : 

   1.        1: 15-20         2016. 

2.        2: 25-29         2016. 

        3.        3: 2-9        2017. 

4.         4: 27-30       2017. 

3.2                 

2.4.5                    

                                                  ຜ     ໄ           

                     ,             ,                  ,            7 ໝ      ,           

                         . 

3.3                

3.3.1                     

                      ໜ                                             

             ,          ,                                 ,                  

                                 ໄ                                        

                  ໄ  . 

1.                       ໜ   

                      ໜ                                             

             ,          ,                                 ,                  

                                 ໄ                                        

                  ໄ  . 

2.                             

                     ໆ                                      

Braum, (1995)                   ,       ,     ,        ,        ,     ,        

,       ຣ           ໄ        . (          , 2016)            ໜ          
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                              30                  ໄ    ໜ                    

    Braum (1995)               : 

 














=


m
n

M
x       ( YNB, A ==x ) 

                                      x =                                

M= ຜ                      

A=                          

B=                                 

N=                  ໝ           

Y=                           

3.3.2                   

    1.                               

                                    ຜ                                       

                                        ,                          . 

   .                            

                                         7 ໝ                              

                          30             ໝ            .                    

                           ໄ                  :      ໜ        ,            ,    

    ໄ  -      ,                        ,       ຜ           ໆ. 

                                                          ,                  

    ,                                      , ໄ                    ,            

                  ,    ໄ                            ໄ                      

             (      ໄ    ,                   ,           ຢ )                       

            ໆ.              ຟ                   41                          

(                        ). 

                                  3                             

                         : 
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-                   (            ,                   , ຜ                       ຜ   

                       ). 

-                  (                 ,      ,        ). 

-                  (ຜ        ໄ         ). 

                           ຜ                                              

      ,                       ຜ                                  ຜ   ຜ                    

ໄ     ໄ                                   ,                                         

           ໄ    :                              5        ໜ      ຜ                   

            ,   ຼຸ                                                         : 300,000-1000,000 

   /  , 1,100,000- 3000,000    /                3000,000    /   (                 

       ). 

ຜ          ໄ                                ຟ                      

     ໄ                                                                          ຜ  

                  .  

 

 

 

 

 

 

 .                        

                                                                          

                                                                              

                      ,                                       ,               

             ,                         ຜ      ໄ                       ,    

ໄ                          ໄ                       . 

 

      3.2                              
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 .                                   

                 ຢ                    ໄ                                

            ,         ໄ       .                                                   ຢ  

    ,                                                                      ໆ   

                  ໝ                                          ,                           

                                         :           ,   ຢ   ,           ໄ                

                    ຟ           .                                                  ,

                                          ໄ                        . 

2.                             ໜ   

           ໜ                                          ຢ            

                  : 

-                                                  ຢ   . 

-                                      ຢ   . 

-                             ,                       ໄ  . 

-                    ຢ   ,                   4                  ໄ   

                     1 ,             4                                10     ,   

        10×10     .  

-                   (Soil pH Meter)                                     

                           ໆ              ຢ         . 

-               ຢ                                           . 

-            ຢ                    ໄ                                  

     ,            ,      ,      ,          . 

-           ໄ                  ,         ໜ                          

                    ຢ             ຢ                                 ,            ຢ   

          ຢ                                        . 

-              ຢ                 ,       ຢ          ໄ ຢ                    

 ຜ                    . 
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      3.3                         ໜ   

                                                                

   ຢ                              ຢ                 ໄ                     ,          

   ໝ      3           :           ,                   ໝ    ໝ      ,           

                           ,                           ຢ           ໄ                 

         45                       ໄ                  ຢ                       , 

          ໄ        . 

3.                      

                             ,             ,                  ,     ,

          ຜ     ,                 ,                   ,             

                  ,                    ,             ,         ,         

ໜ        ,                                        ຜ                      

           . 

●                             ໄ                : 

-       ຢ              ໄ    ຜ               ໜ                    ,    ໄ 

         ຜ    ໄ         ໄ           ຜ    ໄ         . 

-           ໄ              ໄ                       ໆ                
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 ຜ       ໄ ,            ຢ                     ໄ                     ຜ    ໄ      

         . 

-    ໄ                     (Microscope)                    ,        ,       

              ໄ            . 

                                                                             

              100x                        ໄ        20-30                      

                                               . 

3.4                 

                                                       ໄ               

     ໝ     ໝ    7         7                                                            ,   

          (       )                                                            

                        . 

1.             ,         ,             

2.          ,           ,             

3.         ,         ,             

4.        ,         ,             

5.              ,          ,            

6.           ,              ,            

7.           ,          ໜ  ,            
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      3.4          ໝ  : 1.            , 2.          , 3.         , 4.        , 5. 

             , 6.           , 7.            

 

                                                                                

2016     2017   :                                    ໝ    7     .                    

      ຜ                     ໄ               ,                                       1 

                                        ,    ຟ                                

           ,       ,               ຜ                               ຜ             , 

             ໄ                   . 

3.5                                

•                     ໜ   •                           

-      ຢ   -             (Microscope) 

-        -  ຜ    ໄ  (Slide) 

- ໄ         -  ຜ       ໄ  (Cover slide) 

-             -          

-         -        ຜ    ໄ       

-             -                        

-    ຢ                       -     ຢ           Emersion oil 



26 
 

-              GPS -    ໄຟ           

-                             

(Soil pH Meter) 

-     ໝ     ຢ    

-              pH -         

-       -          

-     -     ຝ   

-     ຟ   -        900 

-     ໜ        -          

-     ໝ     ຢ    -     ຢ            

-            -        ຟ   (Lactophenol) 

-              ໜ       -               

 

3.6                               ຜ    

                 ໄ                                                               

Microsoft Excel 2010            ຜ                                              

                   ໝ    7     ໄ       .
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      4 

ຜ                           

4.1 ຜ            

4.1.1                                                    ,              

              ,                                            

1.                                                     

                          ໄ     ,       ຢ           ໄ   (root trees)              

    ໄ                  10        ໄ .                         ຢ                    ໄ  

                 ຢ  ໜ                                                                   3-10 

                                   ໄ          1-2              ,                  

                                                              .                              

               ໄ                 ໄ  ,                                     ໄ       

                  (                    ໄ  , 2016) ໄ                       

                                                              ໜ           ໄ      

   ໄ               ໄ                                                  ,             

         ຜ   ຜ                                                        ,               

   ໄ                                         ຜ      . 

                                                                    

                                      ໄ  ຢ         ໆ                   ຣ           

      .                                                           ຜ          

                               :     ,    ,     ,                                . 

                                          ໄ                                         

              ຢ                                                          ຢ              

                 ,                ໄ                               ໄ    . 

                                                    ,                   

                                ,                                                      : 
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-                    ໜ                       “       ”,               “     

   ”                                 . 

-                   : “        ”                                       

           ໆ                  . 

-     ຢ  ,           ,                                 : “          ”  

    ຜ  ໝ             ໜ               . 

-                ,                                 :“       ”                   

                                     ,                 ຢ              ໆ  . 

-     ຜ                                                     : “       ” 

                    ຜ   . 

                    ຢ                             .                    

                                                                             

              ໄ                             ໆ            ໆ       ຢ         . 

 .                                

                                         ,                        

   ໄ                                                                             

                                                   ຜ                                  

   ຜ    ໜ   ,                        ໜ                                  ໄ        

                                      300,000-1,000,000             24%,       

                   ໄ   1100,000-3,000,000    /      43%                            

                               3,000,000/      24%.                                 

                               ໆ                     . 

 

 

 

 

 

 

300.000-1.000,000    /  

24%

1.100.000-

3.000,000    /  

43%

3.000.000/  

33%

      4.1                         



29 
 

                                                                   

                                  -                     ຢ                    ໆ         

                                                      ຜ      ,          

                                              ,             ໄ                 ໄ    

                                                  ໄ                            

                                                                                    . 

                  ໄ                           3         :                    ,       

                      ຢ . 

1.)                    :                        ໄ                     

                                ,                   ໄ       ໄ         ໝ        

           ໝ          93%. 

2.)                 :                                               

              :            ,                         ໄ                       2%     

              ໄ                           .  

3.)              ຢ :                           ຢ                       

5%                                 ໄ                    ໄ                          

             ໄ               ຢ             . 

 

 
 
 
 
 
 
 
 
 

 

      4.2                             

 .                                     

                                                                          

                                       ໄ                                            

ໝ   ,                                                     200,000 - 250,000    / 1  

                

93%

             

2%

          ຢ 

5%

                                       ຢ 
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                      ໆ  ຼຸ                                         120,000-

150,000    / 1         .                                                          

          ຢ                                                    ,                       

                :             ,                                            

      . 

                                                                 

    .                                                                        

          ໆ,                                            .                           

                                            1200,000 - 1,500,000    / 1         . 

            ໄ                          2015 ຜ                             ໄ       

30,000,000    50,000,000    /  .                                       -       

            ໄ                                . 

 

  

      4.3              -            
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 .                                        

                                                                       

                                                                ,                       

   ຣ                                           ຢ     ໆ                   , 

                                                   ,                .                

                       ຝ                                          ໄ                    

(Freezer)                                                             ຝ  . 

2.                                                               

                                                                       

                                                      ໄ                     

                    ໄ          ,        ,                             ໆ.                

                                                                                       , ຜ  

                                                            ຢ  ຢ   ,                  

                                                           ໄ  ຜ                    

       , ຜ                                        ໝ                  ໄ          ຜ  

                                                 ,          ຜ         ຢ             

                                                    ໆໄ                    ຼຸ    

      ໆ.    ໄ                                                                    

         ຼຸ         ໆ  . 
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4.1.2                                     

      Tricholomataceae 

             Tricholoma bakamatsutake 

        : (        ,        ,        ,        ) 

        (Basidiocarp)             ,   ໜ       2,5-25   , ໝ       (pileus     

Cap)           ,                                             ຜ         1-8    

ໜ  1-3   ,             ,         , ຜ                  ,                           

           ,   ຢ                      .        (lamella     gills)                      ,    

          ,             ,        ,                   ,                   .      (Scale)   

ຢ                   .         (stipe     Stalk)           ,                     

            ,               , ຜ                                  ໆ,        ຜ         

0,5-1   ,         6-23   .         (annulus     ring)  ຜ     ໆ          ຢ      

                                .         (Volva)           ,             ໜ   

                .      ໄ  (Hyphae)               ,             ,   ໜ   16-92,5×4-

10,5  µm ( x =40×6,52   µm, n=30).                (Clampconnection)                   

             ໄ                    ຜ        ,     ໜ              ,               .        

    (Cystidium)       ໄ        ,      ,           ,   ໜ   10 mµ - 28 mµ × 4 mµ -10   

µm ( x =19,20 mµ × 6,55µm,  n = 10).         (Basidium)        ຜ                  

           ,   ໜ   4 mµ - 7 mµ × 8 mµ - 30 µm ( x =18,45 mµ × 5,75µm, n = 10).     

         (Basidiospore)      ,        ,          ,   ໜ   6 mµ - 15 mµ × 6 mµ - 12 

mµ ( x =6,32 µm × 5,3 µm, n=30). 

•             :         ໄ     ,                      ໜ            ໄ   ໜ              

                    ຝ   . 

•    ຢ           :     ໄ   8           11              7      :                 

   ,         ,         ,              ,          ໜ                . 

•       ຢ  :        ຢ           ,         ໜ                 ,          ໜ  ,

        ໄ . 
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      4.4                        

 

 

 

 

 

 

 

 

 

 

 

 

 

1.      ຣ   (Cystidium). 2.         (Basidium). 3-4.             ໄ  (Mycelium). 5

                       (Basidiospores) 1-10=10µm 

 

 

 

      4.5                  ,      ຣ  ,      ໄ                   
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1.                       ,        ,       ຣ            ໄ  

                    ,            ໜ                 ,        ,   

     ຣ            ໄ                6      ,          ໝ    3              :    

     ,                      30                               : 

            ໜ                ຢ      ໄ     6                          

                  ຢ      ໄ  ຢ                    ໜ          ໝ    ໜ   5,3 mµ × 5,1 

mµ                  ໜ          ໝ   5,76 mµ × 7,68 mµ. 

          4.1            ໜ                                          

                     

  ໜ               

       µm          µm 
            

   /         

                  5,93 5,1 1,16 

                  7 5,9 1,18 

                    6 4,45 1,34 

                       5,3 5,1 1,03 

                  ໜ   6,03 5,68 1,06 

                   7,68 5,76 1,33 

 

                                ໄ           6                 ໜ  

           :          18,45 mµ × 5,7 mµ,          18,8 mµ × 5,75 mµ,            19,4 mµ 

× 5,05 mµ,               16,8 mµ × 7,1 mµ,           ໜ   20,07 mµ × 5,57 mµ               

19,4 mµ ×7,7 mµ. 

          4.2            ໜ                                  

                     

  ໜ          

       µm          µm 
               /

         

                  18,45 5,7 3,23 

                  18,8 5,75 3,26 

                    19,4 5,05 3,84 

                       16,8 7,1 2,36 

                  ໜ   20,07 5,57 3,60 

                   19,4 7,7 2,51 
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                                 ໄ           6                 ໜ  

           :          19,2 mµ × 6,5 mµ,          18,65 mµ × 6,8 mµ,            19,79 

mµ × 7,61 mµ,               21,5 mµ × 7,1 mµ,          ໜ   23,85 mµ × 6,64 mµ     

          19 mµ × 6,7 mµ. 

 

          4.3            ໜ        ຣ                           

                     

  ໜ        ຣ   

       µm          µm 
            

   /         

                    19,4 5,05 3,84 

                  18,8 5,75 3,26 

                  18,45 5,7 3,23 

                       16,8 7,1 2,36 

                  ໜ   20,07 5,57 3,60 

                   19,4 7,7 2,51 

 

              ໄ               ໄ           6                 ໜ     

        :          39,78 mµ × 6,78 mµ,          59 mµ × 6,1 mµ,            62,8 mµ × 

6,40 mµ,               51,55 mµ × 6,86 mµ,          ໜ   46,1 mµ × 9,85 mµ               

63 mµ × 11 mµ. 

          4.4            ໜ       ໄ                          

                     

  ໜ       ໄ  

       µm          µm 
            

   /         

                    62,8 6,4 9,81 

                  59 6,1 9,67 

                  39,78 6,78 5,86 

                       51,55 6,86 7,51 

                  ໜ   46,1 9,85 4,68 

                   63,26 11 5,75 
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           ໜ             ,       ຣ  ,      ໄ                    

                       ຢ      ໄ        6                                           

      ໜ           ໝ   ໝ                                                  

Tricholoma bakamatsutake. 

2.   ໜ              

  ໜ                                                          

       ຜ                                           ຢ                  :              

   ,         ,                                ໄ               ໄ               ໄ  

                                           ,                                ,         

         ໜ    ,      ຜ                                          .                 

          ຢ          ໄ     ຜ                                          ໄ      ຜ          

                ໄ              ,                   ,     ໄ           ໄ           

                                          ໄ                              ໄ     

                      ,                                 ,     ,    ,         

                            ຜ                                            ຢ          

       . 

 

 

 

 

 

 

 

 

 

            ຢ                      3           :          ,     

                             ໝ      .  

 .               (A grade):              7-12                          

                              9,5          ,                           2,5           

               ໝ              3,5          . 

1 2 

      4.6                       : 1.                           , 

2.                       ຜ         
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 .        (B grade):          5-7                            ໜ   

                                                     4,5          ,                

           2,5                          ໝ                2,5          . 

            ຢ              ຢ      ໄ                ໜ               

    ໜ               9,5          . 

 

 

 

 

 

 

 

 

3.                                             

                                       ຢ                              

            ໄ                            ,                             ໄ        

                  ຢ      ໝ      7                                              

       ,       ໜ  ,                                                     : 

Tricoloma bakamatsutake. 
 

          4.5                                                           

 

      

            

            

              ໜ              

        ຢ       

 

       

 

  

 

      

 

 

 

 

Tricoloma 

bakamatsutake 

 

                       7-12    

         2-3   ,              

      ,                  ໜ  

                       6,32 µm × 

5,3 µm 

-    ໄ         :         ໄ             

                ໄ            ໄ     . 

 

 

      4.7   ໜ              

 



38 
 

 

 

 

 

  ໄ  

 

 

 

 

Tricoloma 

fulvocastaneum 

 

           ໜ         12-15 

  ,          2-3   ,         

   ຣ  -         ,               

ໜ                         

7.25µm × 5.25 (Rarunee Sanmee, 

Bernard Dell, pipob Lumyong, & 

Saisamorn Lumyong, 2006) 

-     ໄ         :         ໄ      

Castanopsis tribuloides (Fagaceae) 

 

 

 

 

      

 

 

 

Tricoloma 

bakamatsutake  

        7-14                     

          ,                   , 

  ໜ                         7 

μm × 5,5 μm. (Shi-Cheng Shao & 

Xiao-Fei Tianl, 2011) 

 -    ໄ         :         ໄ      

(Fagaceae family) 

 

 

 

 

 

 

 

 

      

 

 

 

 

Tricholoma sp. 

        2,5-3,5   , ໝ      

   ຣ  ,                            

           ໜ      ,              

   :                            

    

-    ໄ         :         ໄ      

 

 

 

4.1.3    ໄ          ຜ                         ຜ   ຜ                

1.                                    

        ໄ                                             ຢ             

          ໆ                                                                  , 

                                                    , ຜ     ໄ                              

      ໆ                                                            .        

           ໄ                 ,    ໄ .                               ,              ,ຜ  

                           ໆ                                          :                      

                                                  ໄ     ຝ                        

ht tps://www.exploretibet.com 
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                  ,                                                       

   ໆ   .               3                                      7-10    ,      

                     ໄ                   ໄ  ,                  ໝ             2       

                                                                             ໆ.  

                                                      ໄ           

                                  :  

 .                   

                    ໄ     ໄ            ,                            ໝ       ,   

                                                           :                       , 

                             ,     ຜ                                          ຜ              

                                                        ໄ      ໄ       ຢ               .  

 .                  

                                            :      ,      ,        ,   

                ໄ      ,    ຜ                             .               ໄ      

                                  ,                                         19% 

                                                                                 

                                                          . 

 .                  

            ໄ                 ໝ       81%                             

          ໄ                                                                   

        ໝ  . 

 

 

 

 

 

 

      4.8                              ໄ          

                

19%

                

81%
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                                         ຜ        ໄ                     

                3                  :                ໄ                     ໝ      

64%,               25%                           (     ,      ,       )     

11%                              : 

 

      4.9  ຜ                          ໄ          

 

-                                               50        ໄ      9%,                   

                              ໝ  ໝ                                             ໄ       

                                                 . 

-     ຜ                           41-50                14%. 

-     ຜ                           26-40                   38%. 

-     ຜ                    8-25                                          ໜ         

                                                        2       :     ຢ             ຜ         

    ໄ                      ໝ           39%.  

    ຜ                          ຜ     ໄ  ໄ               15       ໜ           

9%,     ຜ     ໄ                      1-5          39%. 

 

9

5
6

5

10 10

16

0
1

3

0
1 1 1

0 0

2
3

2
1

7

0

2

4

6

8

10

12

14

16

18
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      4.10                                    

 

                                                                    ຜ      

                                      ຜ      ໄ                             ຜ              

    ໝ         84,     ຜ             14         ຜ           2,                      

        ຜ       ,     ໜ             ໄ                  ຜ                            

    ຜ       ໆ. 

 
 

      4.11              ຜ               

 

                              ຢ                                       ໜ   

                                                                                 

                :            (Russula sp.)                             ໄ                

    ,                  ໄ              2          ໆ   ,                     

                            ໄ          ໆ    ,                                    

                ໄ                             ,                               

                                                                                           

9% 14%

38%

39%

50       ໄ 41-50   26-40   8-25   

84%

14%
2%
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ຢ     ຢ        :     ຟ   ຟ                                             ໄ ,       

                                  ໄ                                                    ໆ 

                                ,                        ຢ                           

                                             ໄ      ໄ                             ຢ   

ຟ  ຟ                                                                 /  .            

            ຣ  A(      )               500,000-600,000    ,       ຣ  B (   

   )        120,000-150,000                      ໄ  ຢ                      . 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

2.                 ຜ   ຜ                

                                              2016        2017            

ໝ         7                                                                     

                    ຼຸ          ໆ.               ໄ                                    

              ໄ    5       ຜ              ຜ                 ໄ          ໄ      2012    

                         ໄ             ໄ       1-3                      ໄ              , 

                                   ຼຸ                                                . 

              ໄ                        ໄ                      0,3-1                  ,   

    ຜ                   ໄ                            ໆຜ           32%     ຜ               

   ໄ   ໜ             68%                                               ຼຸ    

      ໆ. 

1 2 

      4.12            
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      4.13                                ໄ    5   ຜ      

              1:                                  . 

                     ໜ          77                                       

          ຢ     ໝ          41                                         30      

         12       ,                          6                                         

ໄ                                                                            ,    

                                     ຢ         ໝ         ໄ                5-8 

                6              ໄ     ໄ                                        ຢ          

                           ໝ   ຜ  ,               ,                                 

         ຢ      ,                   ຜ                        ,        ຢ  ໄ     . 

                                                                  ໝ    

100%                                                                           

                 ໄ                  .                                   ໄ    5 

  ຜ                        ຼຸ          ໆ, ຜ                ຜ        :               ໝ      ,    

                             ຟ        (ຝ                   ),       ຜ             

             ຼຸ            67%                                              33%          

   ໄ                                                   . 

     

32%

  ຼຸ    

68%
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      4.14                          ຢ                     ໄ    5   ຜ      

        2:                                  . 

                  ໜ          42                                     

    ຢ                                           25                           ໝ   

     48       ,                                        30          14       . 

               9                          ໄ        ໄ                          , 

                                                            ໄ     ໄ        

    5              ໄ                                  ຜ          ໄ                  ,        

ຢ  ໄ     ,                                          :                   ,     ໄ           

                                (     ,                 ),                     

ຢ                        ຜ     ໄ                  ໄ             ໜ   . 

                        ໄ         ໝ                 ຢ       ໜ   ໜ   

                     ໄ                             2                           

                     ໄ     ,                   ຜ                                   

    ໄ         5      ຜ                ຼຸ           ຜ                                     

11%                               ຼຸ           89%. 

0

67%

33%

0

1

2

3

4

5

                ຼຸ    

  
 
 
 
 ຼຸ 
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      4.15                        ຢ                ໄ    5   ຜ      

       

        3:                               

                 ໜ       104                                         ຢ     

    ໜ                            24         .                              ໝ    

39       ,                             30               11       .          

       7                                                                   ,          

4              ໄ     ໄ                                                     ,           

               ໜ         ໄ  ໄ                                              ໄ      :  

ໄ                    , ໄ                  , ໄ           ໝ  ໄ     ໝ                     

            . 

                                                   ໝ   100%        

                                                                                ,        

ຢ            ໄ         ໄ             1-2                                           : 

                                                ໆ                                 

                ໄ                                                         ,          

                            ໆ. 

                               ໄ    5       ຜ            ຜ             

             ຼຸ           71%                                                         

29%                 ຟ        ຝ                                                     

                ໄ       . 

0

89%

11%

0

2

4

6

8

10

                ຼຸ    

 
 
 
 
 ຼຸ 
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      4.16                       ຢ                 ໄ    5   ຜ      

              4:                              

                ໜ             90                                       ຢ  

                                         14         .                        

     ໝ    83       ,                 30                   ໝ             25 

      .                             13                                                  

                                               12          ໄ                       

                  ,                                           ,                     4 

                                                                  ໄ                 

                             ໄ   . 

                                           ໄ         ໝ            

       ໄ        ຢ       ໜ                                                      ໄ       

            ,                                   ໄ    5       ຜ                   

     ຼຸ          ໆ             ໄ                                                     ຜ     

      23%                                         ຼຸ           77%. 
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      4.17                       ຢ                ໄ    5      ຜ      
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        5:                                    

                     ໜ       37     ,                            ,     ຢ     

                                        32                               ໝ    80 

      ,                        30             ໝ                  24       .    

                   ໆ                  ໝ                                         

   ,                                                    .                            

                    ໝ                            ,      ໄ             ຢ              , 

   ໄ           ໄ              ຢ                                                         

                                      ຟ  ຟ                    ,         , 

                      ໄ                .                                              ໝ  

       95%                                    ,     5%                                 

    ຝ             ໄ    ໄ                  ,                 ໝ            ຢ      ໄ        

           ,   ໜ        ໄ                                 ຝ                     

             ,                          ໄ        ໄ                           ໄ    

           ຢ        ໄ           ໄ                                                ຢ        

        ໝ     ,                                                                         

      .                                                                    

       ຜ   ,                                                                       , 

                               ໆໄ                  . 

                                                100%                  

        ໄ    5       ຜ                                               ໄ               

                                     ຜ   ໆ       58%                            

                ຼຸ       42%, ໝ                                                    

              ,                                                               . 



48 
 

 

      4- 1                   ຢ                     ໄ    5      ຜ      

        6:                                     

                  ໜ             69                                          ຢ  

                      , ຢ                          21         .                    

             ໝ    34       ,                      30               10       ,        

         ໄ          ໝ  ,                                       ,               ໝ      

 ຜ       ,     ໝ          ໆ                         ໜ        82         ,          

                    ໄ          ,              ໜ   ,                                  

              ໄ                   ໄ          ໆ           ,                         

                                                                 ,                   

                ,                                ,                            ໆ        

ໝ             . 

                                       ໝ   100%               ຢ  

                                                            ຜ     ,               

                                                          ໆ                 ໄ 

                       ,                          ໄ              5       ຜ            

                        ຼຸ         60%                                            ໄ  

                   40%. 
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42%

58%
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      4.18                   ຢ                   ໄ    5      ຜ      

 

        7:                     ໜ              

                   ໜ             109                      ໜ              

    ຢ              ,                    ໜ   24          ,                       ໝ    

89                                                               ,   

                      30               26       ,         12                      

            14                                                       : ໝ   ໜ  , ໝ  

        (ໝ            )                                                          ໄ

ໝ         ໆ. 

                                           ,                                 

           ໄ                  ຝ                ຢ                  (           )     

ຝ  ໄ                     ,                                ໄ                    , 

ຢ                         2     .          ໄ    5       ຜ                             

  ຼຸ                     ໄ                                   ໄ    ຼຸ     100%             

                                                      ໜ             ,              

                 , ຜ                                        ຢ                           

         ໄ       ໆ,                   ໄ                                 ໜ       ຢ   ໜ 

      . 

 

0

60%

40%
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      4.19                       ຢ                   ໄ    5      ຜ      

3.    ໄ            ຜ                                  

                                            ຼຸ ໜ               ໆ,        

                     ໆ   ໄ                :                      ຟ       ,    

   ໄ                                                                 ຜ            

                           ຢ                                                 ໆໄ   ຼຸ    

      ໆ. 

1.    ໄ             

                ຟ        (Climate Change)      :                         ໝ

                           , ຝ      ໜ                          ໄ    ໄ        ຝ   

                ໄ       ຼຸ    ,               ຜ                ໄ            ໜ        

    ,                                          ໜ   ,                                

                                                         : 

 .          (Temperature) 

               ໄ                                                       

   2016                               11                             30         

                                            10                                 

       29              .                   2016                                      

                           ຜ                                   ຢ           2015  

  :         ໄ    ຼຸ         (-4      )                       2017                

                                  ໝ            2017            ໄ        2016. 
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 .          (Humidity)                ຝ    (Rainfall) 

                        ຝ          ໄ                     ,            

                                                           ໄ          ໄ ຢ     

              ໄ                                                       ,            

            2012-2016                             95%                ຝ            

                             1300-1600          /  . 

             ໄ                           ຝ                         ຝ      

           ໜ                              ,                    ຝ                 ໄ    

              ໄ                             ໄ             ໜ       ,           

                                                  . 

 

 

      4.20  ຜ                                   ຝ                              

2012-2016 

 .            (Light) 

            ຜ                                                      ໄ 

ໄ                                                                                

                                  ,                  ໄ             ໄ                , 

                                             ໄ                             

                                                   . 

 

1646.58 1614.62 1542.4
1565.86

1358.9

96 96.25 96.5 95.75 95.75
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 .     (Soil) 

                                       ໜ                            

        ໜ                                                                  

   ,       ຢ                                                         ໜ              , ໜ  

                                                                                

      ໄ                       . 

2.    ໄ                  

      ໄ                                                   :       ໄ  

                            ຜ    ,                                 ໄ                 

                           ໄ ຢ           .                                   

            ຼຸ                          ໜ                 :                         

                              .  

 .       ໄ            

                                                 ຜ                    , 

                    ຢ          ຜ                                                

          ,                      ໄ                 ໆ                       

                  ,                    ,                      ຢ                          

                            . 

      ໄ           ໄ             ຢ                                  

       ຢ                                              ໄ       ໝ     ຜ              ໄ  

      .                                                          ໄ   ຢ         ໄ        

   ໄ ,                                                                   ໆ        

          ,                               ໜ                                      ຜ   

ຜ       ໄ            ຢ         ,                         ໄ      ໄ               ,                   

       .                                          ໄ                            . 

   ຢ   :                                                                   ໄ  

                                                                    . 
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 .                    

                                        ຢ                           . 

             ໄ                 ,    ໄ ,                                     2       : 

    ຢ                                                 ໝ                    ໄ     

            ໝ                        30%                                             

                                                            ໄ         ໜ       ໝ  

                                   ຢ  ໄ                    ໜ                      

7%. 

 

 

 
 
  
 
 
 
 
  
 
  
 
 
ໄ
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      4.21                  

      4.22                          ໄ            7           ໝ   
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                                                             ໄ      

     ໄ                             ຜ                                       ໄ ໄ 

                        ໄ ,                                      ໄ      :                

                            ໝ                         ໄ                               

   ໜ           ໄ         ຜ                                                         

            ຢ                           ໄ                                        

                                                                                  

        3 -5                                    . 

4.1.4           ,                                        

            ຢ                  ໄ                                             ຜ   

                       ຟ                               ,                    

            ຢ      ໄ             ໄ     ,                         ຢ             ໜ  

                1100         1500     .                ໜ                  

                          ຢ                ໄ        ຢ             ໄ                      

40-60                                                ໄ     ໄ ,           

                                                                ,              

                  : “       ”.                               ,   ໜ      

               10-20                                                    ໄ . 

                                    ໄ               ໄ             ,              

                      ໝ                       ໝ                               

               ຢ          26-32      ,           PH                6,8-7,     

              90-95%    ໄ                  ໝ                                

                     . 
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                   3              ຢ                             

                                             : 

-                 (Canopy Layer ):                > 1,30               ຜ     

    ≥ 10. 

-                     (Understory Layer):                         > 1,30   

           ຜ         <10   . 

-                (Forest Floor):                                        <1,30   

 

      4.24                                              

      4.23                                 
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1.         ຢ                                  ຢ              

        ຢ                   ຢ                          ໄ                   

                               ຢ       4                   ໄ     ໝ    6        

                    ຢ                    ໝ    3        :                     5%,        

             19%                            76%      ຜ           : 

 

      4.25                          ຢ              

   .     ໄ               (Canopy Layer)  

              ໄ                       ໄ                                    

       > 1,30               ຜ         ≥ 10           ໄ                100%      

   ຢ                           : ໄ              ໄ          (Castanopsis echinocarpa)     

41% , ໄ         (Lithocarpus truncatus) 16%, ໄ          ໄ        (Schima wallichii) 13%, ໄ  

           ໄ     ຝ   (Castanopsis hystrix) 6%, ໄ             ໄ           (Castanopsis tribuloides) 

6%, ໄ       ໜ  (Anneslea fragrans) 6%, ໄ          (Alstonia scholaris)3%, ໄ  ໄ        

(Gardenia philastrei) 3%, ໄ          (Weldlandia thorelii) 3%     ໄ       (Keteleeria 

evelyniana) 3%. 
 

 

 

 

 

 

      4.26                                                      ຢ              
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0
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ຂ.                     (Understory Layer) 

              ໄ                       ໄ                               

                    1,30              ຜ         <10                          ໄ        

              75-80%       ໄ             : ໄ      (Sapium discolor) 27%, ໄ          

(Weldlandia thorelii) 17%, ໄ      (Mallotus thorelii) 15%, ໄ          (Castanopsis echinocarpa) 

10%, ໄ       (Engelhardtia roxburghiana) 8%, ໄ           (Heteropanax fragrans) 6%, ໄ  

    (Schima wallichii) 4%,                   (Glochidion fagifolium) 7%,          (Keteleeria 

evelyniana) 4%,             ໆ 2%. 

 

      4.27                                                    ຢ              

 .                (Forest Floor) 

              ໄ                       ໄ                               

                            <1,30       ໄ         ໄ                      2-5%        

           ໄ    :      ໄ      (Castanopsis echinocarpa)            ໝ   61%,            

(Scleria terrestris) 21%, ຜ          (Woodwardia unigemmata) 10%,     (Thysanolaena 

maxima) 3%,          (Dianella ensifolia) 3%,            ໆ    2%. 

 

 

      4.28                                              ຢ              

27%

17%

15%

6%

8%

10%
4% 7% 4%

2%

ໄ            ໄ             ໄ      

       ໄ                      ໄ          ໆ

61%21%

10% 3% 3% 2%

    ໄ                                ໆ
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      4.29                   ຢ              

 

                          ໝ    6                                      

        ໜ                                      ໄ     ໄ                              

         (Sand)         ໝ   48,366%,    ໜ   (Glay) 28.326%,       (Silt) 23,306% 

                ໆ (        4.6) 

 

      4.30                                       
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          4. 6                  ໆ                     ຢ              

 /           /   ໜ                  

1 OM (Organic matter) (%) 5,363 

2 CaCo3 (%) 0,18 

3 N (%) 0,21 

4 P2O5 (%) 0,045 

5 K2O (%) 0,75 

6 NH4+ (ppm) 78,4 

7 NO3  (ppm) 8,333 

8 P –avai (mg/kg) 4,993 

9 Hh (CEC= Cation exchang capacity) 

(me/100g) 

34,9 

10 Ca+2  (me/100g) 0,088 

11 Mg+2 (me/100g) 0,16 

12 K+ (me/100g) 0,288 

13 Na+ (me/100g) 0,025 

 

                       ຢ                   ໝ       4        :          4 

     (            ,         ,     ໄຜ ,         ),            5      (       ,          , 

         ,     ຢ  ,       ໄ ),          2      (        ,           )          

    3      (       ,     ໜ     ,           ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
      4.31                       ຢ              
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1.         ຢ                                  ຢ             

                ຢ                           ຢ   ໄ     ໝ    8    ,       

                                       ໄ                                  ,                  

      ໝ                                                                 ໄ       

          ໄ  ,          ໄ                 ຢ                              3        :     ໄ  

                  ໝ    6%,     ໄ                      8%         ໄ                    

86%      ຜ           : 

 

      4.32                          ຢ             

 

 .     ໄ               (Canopy Layer) 

              ໄ                       ໄ                               

            > 1,30               ຜ         ≥ 10           ໄ                100%   

      ຢ                           : ໄ              ໄ          (Castanopsis echinocarpa) 

26%, ໄ          ໄ        (Schima wallichii) 31%, ໄ         (Castanopsis ceracantha) 13%, ໄ  

           ໄ     ຝ   (Castanopsis hystrix) 17%, ໄ           (Castanopsis sp.) 9%     ໄ         

(Lithocarpus truncates) 4%. 

 

 

 

                 (Understory Layer) 

 

 

      4.33                                                   ຢ             
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ຂ.                     (Understory Layer) 

              ໄ                       ໄ                               

                    1,30              ຜ                 10                          ໄ  

                    75-80%                    : ໄ             ໄ     ຝ   (Castanopsis 

hystrix) 24%, ໄ      (Lithocarpus truncatus) 20%, ໄ      (Schima wallichii) 32%, ໄ           

(Anneslea fragrans) 20%     ໄ           (Phoebe lanceolata) 4%. 

 

      4.34                                                       ຢ             

 .                (Forest Floor) 

              ໄ                       ໄ                               

                         <1,30       ໄ         ໄ                      2-5%            

  :      ໄ          (Castanopsis echinocarpa) 78%, ໄ       (Engelhardtia roxburghiana) 2%, 

        (Pseudoderanthemum palatiferum) 2% ໄ                 (Centis sp.) 1%,            

(Smilax megalanthera) 2%,  ຜ          (Woodwardia unigemmata) 8%,              

(Scleria terrestris) 5%,         ໆ 2%. 

 
 

      4.35                                            ຢ             

24%

32%20%

20%
4%

ໄ             ໄ     ຝ  ໄ     ໄ        ໄ          ໄ          

78%

8%

5%
3% 2%2%1% 1%

    ໄ     ຜ                    ໄ      

      ໄ                               ໆ
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      4.36                  ຢ             

                             ໝ    9        3        :          ,         

                   ໜ          ໄ                                             ໜ      

                                ໄ     ໄ                                       (Sand) 

        ໝ   39,822%,    ໜ   (Glay) 29,996%,       (Silt) 27,297%                 ໆ 

(          4.7) 

 

 

      4.37                                      
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          4.7                  ໆ                    ຢ             

 /            (   ໜ         )         

1 OM (Organic matter) (%) 5,661 

2 CaCo3 (%) 0,017 

3 N (%) 0,213 

4 P2O5 (%) 0,046 

5 K2O (%) 0,326 

6 NH4+ (ppm) 95,122 

7 NO3  (ppm) 10,188 

8 P - avai (mg/kg) 4,688 

9 Hh (CEC= Cation exchang 

capacity) (me/100g) 

45,465 

10 Ca+2 (me/100g) 0,103 

11 Mg+2 (me/100g) 0,235 

12 K+ (me/100g) 0,353 

13 Na+ (me/100g) 0,018 

                      ຢ                   ໝ      3            ໝ      8     

  :           1      (             ),               3      (          ,           , 

          ,          ,           )              ໜ   2      (          ,       

      ) 

 

 

                  4.38                        ຢ             
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    ໄ        ໝ                 ຢ          14                            

            ໄ       ໄ      4                 :  

- ໄ              ໄ          (Castanopsis echinocarpa)         ໝ   50% 

- ໄ             ໄ     ຝ   (Castanopsis hystrix)     22% 

- ໄ         (Lithocarpus truncatus)     21%  

- ໄ             ໄ           (Castanopsis tribuloides)     7%      ຜ           : 

 

      4.39                 ໄ      4                         

 

                                                         ໄ     ໝ    14 

                 ໄ ຢ                     ຜ                                21/       

      1       2016                                             ໜ                  

                                    ຢ            ຜ           : 

 

        4.40                                        

ໄ             

ໄ         

50%

ໄ     ຝ      ໄ  

      22%

ໄ        

21%

ໄ             ໄ         7%
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2.                                           ຢ      

ຜ               ຜ   ຜ                                            ຼຸ ໜ 

        ຢ   ໜ       ,                               ຟ       ,       ໄ  

                                   .         ,                  ໄ                 

ໄ                                ຢ     ,                                 ຢ         

                ໄ        ຢ                  .                                         

ຜ                                                                                 

           :                                              ຢ                 ,           

      ໝ                     ໄ                                       .         

                      ໄ                              , ຟ   ຟ          ໄ        

               .                             ໄ      ຢ          ໝ                   , 

                                                                             

                  ໄ              ໄ .                                                    

                 ໝ             ໄ   1-2                               ໄ              

              ໄ .                             ໄ                                    

           ໜ              ,                      ໄ                                   ໄ  

                 ຢ                                                        ຢ             

                                   ຢ                 .  

 ຜ                                             ໄ                        ຜ  

                                                         ,               ໜ             

                          ໄ               ຜ    .                                  

                            ຜ       ຜ                      ໄໝ 1,000,000    /1 

                          ໝ                                   ໄ                       

   ໄ    .              ໆ                                                         

                                                              ຜ                    

                   ,                                                             

                                                  ໆ       ຢ                
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       ,     ໄ                                                                     

               . 

4.2            

ຜ                                              ,                             

                            ,                        3       :                        , 

                    ໜ                            .                                   

                     ໄ   41                                   ໝ    81          

7          ໝ  .                             Anthony Amend (2009),              

          ໄ                                                                    ຢ   

    ຢ  ໜ  ,                                  ໄ                                      

ໝ    122           8 ໝ           ໝ  ຢ      ຢ  ໜ                                  

                                                 ,                                  

                                      ,            ໄ                ໄ     

            . ຜ                    ຜ                                              

                                                                              

              , ຜ                              ໝ                                     

             ຢ                     ,                   ໝ                         

                            ໄ                                                     

                                    ໜ   . 

                                                                        : ຜ  

        ໄ                 ,                                                          

                          ຢ                        ໄ                                 

                                            Ole S. Pesersen (2016)                 

     ໄ                                                                       

   ໄ                              ໄ    3      ຜ       :    2010, 2014        

2015 ຢ            ,         ,                   ໜ                 . 
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                                     ຢ          ໄ                             

                     ໄ      4        : ໄ              ໄ          (Castanopsis echinocarpa) ໄ  

           ໄ     ຝ   (Castanopsis hystrix), ໄ         (Lithocarpus truncatus)     ໄ             

ໄ           (Castanopsis tribuloides)                                          Rarunee 

Sanmee (2007)                 ໄ                                  ຢ       ໄ      

     ໄ      (Fagaceae)                                            ໄ            Castanopsis 

tribuloides.                                          4           :        ,   

    ຣ  ,      ໄ                                      ,               ໜ        

                     ຢ                                  Tricoloma bakamatsutake 

                                                   :        ,        ,        .          

                  ໄ              Tricoloma fulvocastaneum                          

         :      ູ           ຜ                     ໜ    ູ     . 
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      5 

    ຼຸ ,                                   

5.1     ຼຸ ຜ              

                                           ໄ                           .    

                   ຢ                                  ,     ຢ                       

ໜ           1100-1500     ,               ໄ                                            

   .                                                ,                           

                              ໝ    2      :    2016        2017.             

        3          :                 ,                                        

                                         ຼຸ ໄ         : 

                                                     30%                

   ໝ         7                    ໄ        ໄ    :             ,          ,         

       ,           ,                             .                                

   ໝ    81               ໄ                                                     

10       ,                                                   (       ).        ຜ         

                                                                .          

           3      :                                ໄ      93%,               2%     

          ຢ     5%.        ໄ                                                     

                           ໄ                                        ,                

                         ຜ           ,                                      

                         30-50                                                    

                               :    ,        ,                 .                           

                                                                               

                                 , ຜ                                                           

                                            ໄ      ຜ                          

         ຼຸ       ໆ  .                                                                

  : ຜ          ໄ                 ,                                                        
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                       ຢ                        ໄ                                 

         .                                                   .  

                                ໝ    7                      ຢ   ໄ     ໝ    

14    ,              ,                             ຢ                             

                     ໄ      4        : ໄ              ໄ          (Castanopsis echinocarpa)     

    ໝ   50%, ໄ             ໄ     ຝ   (Castanopsis hystrix)     22%, ໄ         (Lithocarpus 

truncatus)     21%     ໄ             ໄ           (Castanopsis tribuloides) 7%.         

                             ໜ         10-20            ,                   

       ໄ       ໄ               20-40          .              ໄ                        

     ໄ                               ,             ໝ            26-32              , 

                     90%-95%,                           pH 6,8-7.    ໄ       

   ຢ                  ໄ               (Canopy Layer) 5,5%,     ໄ                   

(Understory Layer) 13,5%                 (Forest Floor) 81%.                          

           ໄ ຢ                     ຜ                                21/             

1       2016                          ໜ                 (Sand)              ໝ   

44,094%,    ໜ   (Clay) 29,161%,       (Silt) 25,301%         NH4 86,761%, NO3 

9.260%, CEC (Cation exchang capacity) 40,182%            ໆ.                    

                         ( 4       :         ,           ,         ,         )  

               (3        :                        ,          ໜ  ).  

                                                      .               

                                                                              

              ໜ  .   ໜ                                   ຢ                   

5,5 mµ - 8,5 mµ × 4 mµ - 6,5 mµ ( x = 5,93 mµ × 5,1 mµ, n = 30 ),                    5 mµ 

-7 mµ × 3,5 mµ - 7 mµ ( x =6 mµ × 4,45 mµ, n = 30 ),                 5 mµ - 8,5 mµ × 5 

mµ - 7mµ ( x = 7 mµ × 5,9 mµ, n = 30),                       6 mµ - 15 mµ × 6 mµ - 12 mµ 

( x = 5,93 mµ ×5,1 mµ, n = 30)              ໜ          5 mµ - 9 mµ × 4 mµ - 8,5 mµ ( x

= 6,03 mµ × 5,68 mµ , n = 30),   ໝ                     2                       

                 : Tricholoma bakamatsutake              ໜ                   

                  ໜ         9,5          . 
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                                                         ຼຸ ໄ             

                                           ,                                        

                                                               ,          

                 ,                                               ຢ     .            

                                            ,                ໝ                              

     ໄ                                       ໆໄ ໄ              . 

5.2                     

-                                                                          . 

-               ຢ      ໄ                          ໄ              . 

-                                                     ໄ                     . 

5.3                     

                                   ຢ   2                                 

                                ໄ    : 

-             ຢ                                           ,               

                                                                                

                    ຜ   ຜ                . 
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1.   ໜ      ,        ,       ຣ           ໄ               6      . 

 

      

    

      

     (mµ)         (mµ)        ຣ  (mµ)      ໄ  (mµ) 

 

 

 

    

    5,5-8,5 7-22 11,5-27 18,5-100 

      4-6,5 4,5-7 5,5-11 4,5-7 

    0,5-0,7 0,5-1 0,5-1 0,5-1 

 

       

 

5,5-8,5×4-6,5mµ 

( x = 

5,93×5,1mµ, 

n=30) 

 

4,5-7×7-22 

 mµ 

( x = 

18,45×5,75mµ, 

n=10) 

 

 

5,5-11×11,5-27 

mµ 

( x = 19,2×6,5mµ, 

n=10) 

 

 

4,5-7×18,5-100 

mµ 

( x = 

39,78×6,78mµ, 

n=30) 

 

 

 

 

    

    5-8,5 12-22 10-27 28-96 

      5-7 6-11 5-10 5-7,5 

    0,5-0,7 0,5-1 0,5-1 0,5-1 

 

       

5-8,5×5-7 

mµ 

( x = 7×5,9mµ, 

n=30) 

 

12-22×6-11 mµ 

( x =18,8×5,75mµ, 

n=10) 

10-27×5-10 

mµ 

( x =18,65×6,8mµ, 

n=10) 

28-96×5-7,5×mµ 

( x = 59×6,1mµ, 

n=30) 

 

 

 

 

      

 

 

    5-7 8-26 13-29 26-99,5 

      3,5-7 4-7 5,5-11 5-7 

    0,4-0,7 0,5-1 0,5-1 0,5-1,5 

 

       

5-7×3,5-7 mµ 

( x =6×4,45mµ, 

n=30) 

 

8-26×4-7 mµ 

( x =19,4×5,05mµ, 

n=10) 

13-29×5,5-11 mµ 

( x

=19,75×7,61mµ, 

n=10) 

5-7×26-99,5 mµ 

( x =62,8× 6,40mµ, 

n=30) 

 

 

   

      

    6-15 11-28 18-25 18-112 

      6-12 6-9 5-11 4-12 

    0,4-0,7 0,5-1 0,5-1 0,5-1 

 

       

 

 

6-15×6-12 mµ 

( x =5,30×5,1mµ, 

n=30) 

 

11-28×6-9mµ 

( x = 16,8×7,10mµ, 

n=10) 

 

18-25×5-11mµ 

( x = 21,5×7,1mµ, 

n=5) 

 

18-112×4-12mµ 

( x = 

51,55×6,86mµ, 

n=30) 
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 ໜ   

    5-9 12-26 19-38 27-80 

      4-8,5 4,5-8 4-10 6-13 

    0,5-0,7 0,5-1 0,5-1 0,5-1 

 

       

 

5-9×4-8,5 mµ 

( x = 

6,03×5,68mµ, 

n=30) 

 

12-26×4,5-8 mµ 

( x = 

20,07×5,57mµ, 

n=14) 

 

19-38×4-10mµ 

( x = 

23,85×6,64mµ, 

n=7) 

 

27-80×6-13mµ 

( x = 46,1×9,85mµ, 

n=30) 

 

 

 

     

    6,5-9 18-22 14-23 20-95 

      5-6 6-10 6-8 6-16 

    0,5 0,5-1 0,5-1 0,5-1 

 

 

       

 

6,5-9×5-6 mµ 

( x = 

5,76×7,68mµ, 

n=30) 

 

18-22×6-10 mµ 

( x = 19,4×7,7mµ, 

n=5) 

 

14-23×6-8 mµ 

( x = 19×6,7mµ, 

n=5) 

 

20-95×6-16 mµ 

( x =63,26×11mµ, 

n=23) 
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                2 

   ຟ                                 ໜ   
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1.                 ຜ          . 

 

ໝ     :1.         , 2.            , 3.          , 4.        , 5.       , 

 6.          , 7.             . 

     1 2 3 4 5 6 7     

    

    5 2 4 4 9 8 8 40 

    4 4 6 3 4 4 16 41 

      

        9 5 6 5 10 10 16 61 

       0 1 3 0 1 1 1 7 

                 0 0 2 3 2 1 7 13 

         

        0 0 0 0 0 1 6 7 

        0 1 2 0 1 0 1 5 

         0 0 0 0 1 0 0 1 

              3 2 3 4 2 5 5 24 

           4 2 2 2 6 2 8 26 

   ໄ     ໜ     2 1 3 1 3 4 4 18 

      

8-25 0 0 5 1 2 2 3 13 

26-40 3 3 5 2 5 4 14 36 

41-50 2 3 0 1 1 2 3 12 

50+ 4 0 0 3 5 4 4 20 

    ຜ    

        9 6 0 6 13 12 22 68 

     0 0 10 0 0 0 1 11 

     0 0 0 1 0 0 1 2 

             (     ) 

1-5 1 0 9 3 4 5 10 32 

6-10 4 4 1 1 5 3 10 31 

11-14 2 2 0 3 3 1 3 11 

15+ 2 0 0 0 1 3 1 7 



78 
 

 

 

   ຟ                        

-    ຟ             ………………………………………………………… 

-    /     /               …………………………………………….................... 

-                          ……………      ໜ          ………..................... 

-                     …………………………………………………………… 

-                 ……………………………………………………………. 

-        ……………………………………………………………………….. 

-     …………………   ……………    ຜ   ………………………………… 

-      …………………………………………………………………………… 

-     ຢ  …………..     ………………    ……….................................... 

-           

                           ໝ                ຢ       

-               

    ໄ     ໜ                                          

                    

1.                                           ໄ                               

          ? 

............................................................................................................... 

2.                 ໄ                   ? (   ໄ           1   ) 

 ໄ       ໄ               ໄ           ຢ           ໆ 

............................................................................................................... 

3.                        ໄ           ? 

1-5            6-10          11-20           20      ໄ  

……………………………………………………………………………… 

4.                          ? (   ໄ          1   ) 

                            



79 
 

............................................................................................................... 

5.         ໄ     ຢ            ?  

 ຢ     ໄ         ຢ     ໄ      ຢ  ໄ             ຢ           ໆ 

……………………………………………………………………………… 

6.             ໄ              ? 

1-5   5-10     10-15     15-20   ໄ     20    

............................................................................................................... 

7.                        ໄ         ? (   ໄ          1   ) 

ໄ                       

............................................................................................................... 

8.    ໜ          ໄ                    ? 

1                               

............................................................................................................... 

9. ໄ           ?                                              

............................................................................................................... 

10.                 ໄ            ຢ          ? 

                   ໄ                                      

……………………………………………………………………………… 

11.    ໄ                  ໄ             ? 

ໄ        ໄ         

............................................................................................................... 

12.     ໄ                           ?(   ໄ          1   ) 

ໄ     ຢ                             ໄ                    ໆ 

............................................................................................................... 

13.                      ໄ           ? 

                                         

...............................................................................................................  

14.                                 ? 
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............................................................................................................... 

15.                        ? 

        5     6-10          10-15              15       

............................................................................................................... 

16.    ໜ                  ? 

<1           >1            

............................................................................................................... 

17. ຢ                     ? 

                         

……………………………………………………………………………… 

18.              ຜ? 

                                       

19.                ໄ                      ?  

1-3        4-5        6-7             7     

……………………………………………………………………………… 

20.     ໄ                       ໄ                 ? 

                   

............................................................................................................... 

21.                     ໄ                     ?(   ໄ          1   ) 

                                                  ໆ 

……………………………………………………………………………… 

22.                        ? 

     4        5        6    

............................................................................................................ 

23.   ໜ               ໄ        ? 

1           2            3          

............................................................................................................... 

24.          ໄ          ໝ  ? 
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      1      2              3                

............................................................................................................... 

 

25.                                  ໝ  ? 

     9          10       11         ໆ 

............................................................................................................... 

26.     ໜ       ໄ             ໄ               ? 

 ໜ       1               1        

............................................................................................................... 

27.       ໄ    ຢ    ?(   ໄ          1   ) 

                     ໄ    ຢ               ຢ                ໆ 

............................................................................................................... 

28.           ໄ     ໝ    ? 

ໝ                   ໝ                         ໝ             ໝ    

29.                    ຜ?(   ໄ          1   ) 

                                                    

............................................................................................................... 

30.                         ? 

3000,000- 1,000,000       1,1000,000-3,000,000                  

          3,000,000     

............................................................................................................... 

31.                                            ? 

                         

............................................................................................................... 

32.                 (          1   2)? 

                                                ຼຸ     

............................................................................................................... 

33.                                    ຜ     ? 

                                                 ຼຸ     
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................................................................................................................. 

34.         5                                 ? 

                  ຼຸ                          

……………………………………………………………………………… 

35.                                                 ? 

                                         

............................................................................................................... 

36.                                (   ໄ          1   ) 

      ໄ                          ຟ              (ຝ         )  

                                              

............................................................................................................... 

37.                            ? 

                            

……………………………………………………………………………… 

38.                  ໄ                                        ? 

                                 

……………………………………………………………………………… 

39.                                           ຢ  ຢ               ໄ     ໆ  ? 

.......................................................................................................................

....................................................................................................... 

40.                               ໜ     ?                              ຜ     

                          ໄ ? 

.......................................................................................................................

.......................................................................................................................

....................................................................................................................... 

41.                ໆ. 

....................................................................................................................... 
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                3 

                                  ຢ       ໜ   

 

 

 

 

 

 

 

 

 

 

 

 



84 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

      1: 1-4               ໜ              ຢ    

 

 

 

1 

4 3 

2 
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      2: 1.       ໄ       80    ຜ                              ໄ   15         

 2-4.                    

 

 

 

 

 

 

 

 

 

      3: 1-2                                         ,          ໜ  , 

            

 

1 2 
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      4: 1-2.                      , 3-4                                       

                 ,          ,           . 

 

 

 

 

 

 

 

      5: 1-2                 

 

 

 

1 2 

4 3 

2 1 
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      6: 1-2                       ໄ               ຢ             ,          ,  

            

 

 

 

 

 

 

 

      7: 1-2                                              ໄ              

                

 

 

 

 

1 2 

2 1 
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      8:           ໄ  :  1.    ໜ   (Ramaria botrytis). 2.         (Russula rosacea). 3. 

                            (Tricholoma). 4.        ໄ       (Termitomyces  

microcarpus). 

 

 

 

 

 

 

 

 

      9:              ໄ   (         ):  1.                    (Amanita regalis). 2.     

            (Amanita).3.                 (Boletus). 4.     ຜ   (Pluteusaglaeotheles).5. 

    ໄ       (Amanita). 
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