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º·¤Ñ´ÂèÍ
àËḉ à¢çÁ·Í§áÅÐàËḉ à¢çÁà§Ô¹ ÁÕÍÑµÃÒ¡ÒÃà¨ÃÔ¢Í§àÊé¹ãÂ

´Õ·Õ èÊØ´º¹ÍÒËÒÃàÅÕ éÂ§àª× éÍ PDA ·ÕèÁÕ pH 6 ÍØ³ËÀÙÁÔ 25
Í§ÈÒà«Åà«ÕÂÊ à¨ÃÔàµçÁ¨Ò¹á¡éÇàÅÕéÂ§àª×éÍ¢¹Ò´ 9  à«¹µÔàÁµÃ
ÀÒÂã¹ 11 áÅÐ 13 ÇÑ¹ µÒÁÅÓ´Ñº àÊé¹ãÂà¨ÃÔ¨¹àµçÁàÁÅç´
¢éÒÇ¿èÒ§ (150 ¡ÃÑÁ) ·ÕèÍØ³ËÀÙÁÔ 25 Í§ÈÒà«Åà«ÕÂÊ ä é́ÀÒÂã¹
10 áÅÐ 12 ÇÑ¹µÒÁÅÓ Ñ́º áÅÐÁÕÍÑµÃÒ¡ÒÃà¨ÃÔ¢Í§àÊé¹ãÂàËḉ
´Õ·Õ èÊØ´ã¹¶Ø§¡éÍ¹àª×éÍ¢ÕéàÅ× èÍÂ «Öè§»ÃÐ¡Íº´éÇÂ¢ÕéàÅ× èÍÂ 79.5
à»ÍÃìà«ç¹µì  ÃÓÅÐàÍÕÂ´  20.0  à»ÍÃìà«ç¹µì áÅÐ¢éÒÇâ¾´»è¹  0.5
à»ÍÃìà«ç¹µì â´Âà¨ÃÔàµçÁ¶Ø§¡éÍ¹àª×éÍÀÒÂã¹  47 áÅÐ 43 ÇÑ¹
µÒÁÅÓ´Ñº  àÊé¹ãÂ¢Í§àËç´·Ñé§ 2 ÊÒÂ¾Ñ¹¸Øì ÁÕÊÕ¢ÒÇáÅÐ¿Ù
àÁ×èÍÊèÍ§´Ù´éÇÂ¡ÅéÍ§¨ØÅ·ÃÃÈ¹ìàÊé¹ãÂ¨ÐÁÕÅÑ¡É³Ðà»ç¹·èÍ¹ÂÒÇ
áÅÐáµ¡¡Ôè§¡éÒ¹ ÀÒÂã¹àÊé¹ãÂ¨ÐÁÕ¼¹Ñ§¡Ñé¹ (septate) ÁÕ¡ÒÃÊÃéÒ§
¢éÍµèÍÂÖ´ (clamp connection) ÃÐËÇèÒ§à«ÅÅì¢Í§àÊé¹ãÂ
ÅÑ¡É³Ð·Ò§ÊÑ³°Ò¹ÇÔ·ÂÒ¢Í§àËç´ (cap) ·Ñé§ÊÍ§ÊÒÂ¾Ñ¹¸Øì
¹Í¡¨Ò¡ÊÕ·Õèáµ¡µèÒ§¡Ñ¹áÅéÇ  ¹Í¡¹Ñé¹¨ÐÁÕ ÅÑ¡É³ÐàËÁ×Í¹¡Ñ¹
¤×ÍËÁÇ¡´Í¡ÁÕÅÑ¡É³Ðà»ç¹¤ÃÖè§Ç§¡ÅÁ¤ÇèÓ ¢¹Ò´ 0.7�1.0
à«¹µÔàÁµÃ  ¼ÔÇàÃÕÂºáÅÐÅ×è¹àÁ×èÍà»ÕÂ¡ª×é¹ ãµéËÁÇ¡´Í¡¨ÐÁÕ¤ÃÕº
(gill) «Öè§ÁÕ¡éÒ¹ªÙÊ»ÍÃì (basidium) ·ÕèãËé¡Óà¹Ố Ê»ÍÃì 4 Ê»ÍÃì
Ê»ÍÃìÁÕÅÑ¡É³Ðà»ç¹Ç§ÃÕ  ÊÕ¢ÒÇ  à»ç¹áºº adnexed ¢¹Ò´
5.8 x 3.5 äÁ¤ÃÍ¹  ¡éÒ¹´Í¡ (stalk) à»ç¹ÃÙ»·Ã§¡ÃÐºÍ¡µÃ§
ËÃ×Íâ¤é§§ÍàÅç¡¹éÍÂ ÁÕ¤ÇÒÁÂÒÇ 12�14 à«¹µÔàÁµÃ äÁèÁÕÇ§áËÇ¹
(ring) áÅÐà»Å×Í¡ËØéÁâ¤¹¡éÒ¹ (volva)

Abstract
The growth rate of Flammulina  velutipes 2 strains

were compared when grew on Potato Dextrose Agar (PDA)
and sorghum seeds (150 g.).  The golden mushroom
produced longest mycelia at 11 days on PDA pH 6 and

maximum growth on sorghum seeds was found at 10 days,
when it was incubated at 25 oC.  Whilst the white strain
took 13 and 12 days  to complete the hyphal growth on
PDA and sorghum seeds, respectively.  The sawdust block
containing 79.5 % of sawdust, 20 % of rice bran and 0.5%
of corn pone was the best formular for producing the my
celia within shortest period (43�47 days). Both strains
exhibit a cotton�liked mycelium in white. The fruiting body
comprise cap (0.7�1.0 cm. in diameter) with smooth
surface but slime when it wet.  Under the cap has gill
attached to the stalk with adnexed type and basidium which
form 4 basidiospores in white, elliptical  (5.8 x 3.5 m)
shape. The stalk is 12�14 cm. in lenght  without annulus
and volva.  The difference between the two strains is that
the cap of silver mushroom is off white in colour, whereas
that of golden mushroom is yellow.

1. º·¹Ó
àËç´ (mushroom)  ã¹·Ò§ÇÔ·ÂÒÈÒÊµÃìäÁè¨Ñ´ÇèÒà»ç¹¾×ª

ËÃ×ÍÊÑµÇì   ËÒ¡áµèä é́ÃÑº¡ÒÃ Ñ́̈ ¨Óá¹¡ÍÂÙèã¹ÍÒ³Ò Ñ̈¡ÃàËḉ ÃÒ
(Kingdom  Fungi)  ·ÕèÁÕ¤Ø³¤èÒ·Ò§âÀª¹Ò¡ÒÃ«Öè§ºÒ§ª¹Ố ÁÕÊÒÃ
·ÕèÁÕ¤Ø³ÊÁºÑµÔà»ç¹ÂÒ·ÕèÊÓ¤Ñ  ã¹ºÃÃ´ÒàËç´·ÕèÃÑº»ÃÐ·Ò¹ä´é
¹Õ éÁ ÕËÅÒÂª¹Ô´ ·Õ èÃ Ù é¨ Ñ¡¡Ñ¹á¾ÃèËÅÒÂáÅÐ¼ÅÔµà»ç¹¡ÒÃ¤éÒ
àËḉ à¢çÁà§Ô¹áÅÐà¢çÁ·Í§ (Flammulina velutipes) (Curt.ex.Fr.),
Sing  à»ç¹àËḉ ÍÕ¡ª¹Ố Ë¹Öè§·Õè¡ÓÅÑ§à»ç¹·Õè¹ÔÂÁÃÑº»ÃÐ·Ò¹ ÃÙé̈ Ñ¡¡Ñ¹
ã¹ª×èÍàËç´à¢çÁ·Í§«Öè§ÁÕÊÕàËÅ×Í§ÍèÍ¹ µèÍÁÒä´éÁÕ¡ÒÃ¾Ñ²¹Ò
¨¹ä é́ÊÒÂ¾Ñ¹ Ø̧ìàËḉ ·ÕèÁÕËÁÇ¡´Í¡áÅÐ¡éÒ¹´Í¡à»ç¹ÊÕ¢ÒÇ ºÒ§¤¹
Ö̈§àÃÕÂ¡àËḉ à¢çÁà§Ô¹ (ÀÒ¾·Õè 1, 2 áÅÐ 3) áµèª×èÍàËḉ à¢çÁ·Í§

¨Ðà»ç¹·Õè¹ÔÂÁàÃÕÂ¡¡Ñ¹ÁÒ¡¡ÇèÒ àªè¹à´ÕÂÇ¡Ñº¨Õ¹áÅÐäµéËÇÑ¹

¡ÒÃÈÖ¡ÉÒÅÑ¡É³Ð·Ò§ÊÑ³°Ò¹ÇÔ·ÂÒáÅÐ¡ÒÃà¨ÃÔ¢Í§àËç´ Flammulina sp.
Study on Morphology and Development of Flammulina sp.

ä¾ÃÔ¹·Ãì  ¡»ÔÅÒ¹¹·ì, ¡ÔµµÔ  â¾ Ô̧»Ñ·ÁÐ áÅÐ ÊÁâÀª¹ì  ¹éÍÂ Ô̈¹´Ò *

*   ÀÒ¤ÇÔªÒà·¤â¹âÅÂÕÍØµÊÒË¡ÃÃÁà¡ÉµÃ  ¤³ÐÇÔ·ÂÒÈÒÊµÃì»ÃÐÂØ¡µì  Ê¶ÒºÑ¹à·¤â¹âÅÂÕ¾ÃÐ¨ÍÁà¡ÅéÒ¾ÃÐ¹¤ÃàË¹×Í
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áµèÂÑ§äÁèÊÒÁÒÃ¶¹ÓÁÒà¾ÒÐ»ÅÙ¡ãËéä´é¼Å´Õã¹»ÃÐà·È à¾ÃÒÐ
¶Ù¡¡ÓË¹´â´ÂÊÀÒ¾áÇ´ÅéÍÁ

à¹× èÍ§¨Ò¡àËç´·Ñ é§ÊÍ§ÊÒÂ¾Ñ¹¸Ø ì¹Õ éà¨ÃÔä´é´Õ ã¹ÊÀÒ¾
ÍÒ¡ÒÈàÂç¹ ¾ºä´éã¹ÊÀÒ¾¸ÃÃÁªÒµÔ º¹·èÍ¹äÁé¼Øã¹·ÕèÁÕ
ÍÒ¡ÒÈË¹ÒÇàÂç¹  â´Âà©¾ÒÐÍÂèÒ§ÂÔè§ã¹»ÅÒÂÄ´ÙãºäÁéÃèÇ§
¨¹¶Ö§Ä Ù́ãºäÁé¼ÅÔ  àªè¹ Ṏ¹ ä«ºÕàÃÕÂ ÍàÁÃÔ¡Ò ÍÍÊàµÃàÅÕÂáÅÐ
Õè»Øè¹  à»ç¹µé¹ [1]  ¨Ö§à»ç¹àËç´·ÕèÃÙé¨Ñ¡áÅÐ¹ÔÂÁÃÑº»ÃÐ·Ò¹
¡Ñ¹ÍÂèÒ§á¾ÃèËÅÒÂã¹»ÃÐà·È Õè»Øè¹ ̈ Õ¹ áÅÐäµéËÇÑ¹  â´Âà©¾ÒÐ
ã¹»ÃÐà·ÈÕè»Øè¹à·¤â¹âÅÂṌ éÒ¹¡ÒÃà¾ÒÐàËḉ ¹Õé ä é́ÃÑº¡ÒÃ¾Ñ²¹Ò
ÃǾ Ë¹éÒä»ÁÒ¡¨¹ÊÒÁÒÃ¶à¾ÒÐà»ç¹¡ÒÃ¤éÒãËèâµ ã¹»ÕË¹Öè§ æ
»ÃÐà·Èä·ÂµéÍ§ è̈ÒÂà§Ô¹à»ç¹¨Ó¹Ç¹ËÅÒÂÅéÒ¹ºÒ·ã¹¡ÒÃ¹Óà¢éÒ
àËḉ ·Ñé§ÊÍ§ª¹Ố ¹Õé̈ Ò¡µèÒ§»ÃÐà·È ́ Ñ§¹Ñé¹¡ÒÃÈÖ¡ÉÒÇÔ̈ ÑÂã¹¤ÃÑé§¹Õé
¨Ö§ÁÕÇÑµ¶Ø»ÃÐÊ§¤ìà¾×èÍÈÖ¡ÉÒÅÑ¡É³ÐÊÑ³°Ò¹ÇÔ·ÂÒ¢Í§àËç´
à¢çÁ·Í§áÅÐà¢çÁà§Ô¹ Flammulina velutipes áÅÐ ÈÖ¡ÉÒ
¡ÒÃà¨ÃÔàµÔºâµ¢Í§àËç´à¢çÁ·Í§áÅÐà¢çÁà§Ô¹ Flammulina
velutipes «Öè§¨Ð·ÓãËéä´é¢éÍÁÙÅàº×éÍ§µé¹¢Í§ÊÙµÃÍÒËÒÃáÅÐÇÔ¸Õ
¡ÒÃà¾ÒÐ»ÅÙ¡·ÕèàËÁÒÐÊÁ ÍÑ¹¨Ðà»ç¹»ÃÐâÂª¹ìã¹¡ÒÃà¾ÒÐàËḉ ¹Õé
à»ç¹¡ÒÃ¤éÒµèÍä»

àËç´à¢çÁ·Í§ (Enokitake ËÃ×Í Winter mushroom)
«Öè§áµè¡èÍ¹ÁÕª×èÍÇÔ·ÂÒÈÒÊµÃìÇèÒ Collybia velutipes (Fr.) Quel.
µèÍÁÒä é́à»ÅÕèÂ¹à»ç¹ Flammulina velutipes (Curt.ex Fr.), Sing

2. ÇÑÊ Ǿ  ÍØ»¡Ã³ì áÅÐÇÔ̧ Õ¡ÒÃ
·Ó¡ÒÃ·´ÅÍ§à¾×èÍÈÖ¡ÉÒ¡ÒÃà¨ÃÔàµÔºâµ¢Í§àËç´µÑé§áµè

ÃÐÂÐàÊé¹ãÂ¨¹¡ÃÐ·Ñè§à¡çº¼Å¼ÅÔµ â´ÂãªéËÑÇàª×éÍàËç´à¢çÁ·Í§
áÅÐ àËç´à¢çÁà§Ô¹·Ñ é§ 2 ÊÒÂ¾Ñ¹¸Ø ì¢Í§ÈÙ¹Âìà¡çºÃÇºÃÇÁ
àª× éÍ¾Ñ¹¸Ø ìàËç´áËè§»ÃÐà·Èä·Â ¡ÃÁÇÔªÒ¡ÒÃà¡ÉµÃ ¤×Í
Golden mushroom (wild type) áÅÐ Silver mushroom
(mutant type)

ÈÖ¡ÉÒ¡ÒÃà¨ÃÔàµÔºâµáÅÐÅÑ¡É³Ð¢Í§àÊé¹ãÂàËç´
à¢çÁ·Í§áÅÐàËç´à¢çÁà§Ô¹º¹ÍÒËÒÃ PDA (Potato Dextrose
Agar) ·ÕèÁÕÃÐ Ñ́º pH 5, 6 áÅÐ 7 â´Â¤Çº¤ØÁÍØ³ËÀÙÁÔ·Õè 20 áÅÐ

              ¡)                                     ¢)

ÀÒ¾·Õè 1.  áÊ´§ÊÑ³°Ò¹ÇÔ·ÂÒ¢Í§àËḉ à¢çÁà§Ô¹áÅÐ
àËç´à¢çÁ·Í§ Flammulina velutipes

                 ¡) àËḉ à¢çÁà§Ô¹       ¢) àËḉ à¢çÁ·Í§

ÀÒ¾·Õè 2.  ÅÑ¡É³Ð´Í¡àËḉ à¢çÁ·Í§

ÀÒ¾·Õè 3.  ÅÑ¡É³Ð´Í¡àËḉ à¢çÁà§Ô¹
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25 Í§ÈÒà«Åà«ÕÂÊã¹¨Ò¹á¡éÇàÅÕéÂ§àª×éÍ¢¹Ò´ 9 à«¹µÔàÁµÃ
áÅÐº¹àÁÅç´¢éÒÇ¿èÒ§·Õ èºÃÃ¨Øã¹¢Ç´á¡éÇáº¹ 150 ¡ÃÑÁ
ÍØ³ËÀÙÁÔ 25 Í§ÈÒà«Åà«ÕÂÊ áÅÐº¹¶Ø§¡éÍ¹àª× éÍ¢Õ éàÅ× èÍÂ
¢¹Ò´ºÃÃ¨Ø 700 ¡Ã ÑÁ ·Õ èÍ Ø³ËÀÙÁ Ô 9 Í§ÈÒà«Åà«ÕÂÊ
â´Â´Ñ´á»Å§¨Ò¡ ÊÙµÃÍÒËÒÃ¢Í§ÍÑ¨©ÃÒáÅÐÊØÀÒÇ´Õ [2]
ãËéÁÕÍÑµÃÒÊèÇ¹¼ÊÁ ¢éÒÇâ¾´»è¹ 0.5, 1.0, 1.5 à»ÍÃìà«ç¹µì
áÅÐÃÓÅÐàÍÕÂ´  20, 25 à»ÍÃìà«ç¹µì ·Ó¡ÒÃ·´ÅÍ§ 4 ÊÙµÃ
(treatment) 5 «éÓ (replication)  ¤×Í

ÊÙµÃ·´ÅÍ§·Õè 1 ¢ÕéàÅ×èÍÂ 79.5 à»ÍÃìà«ç¹µì ÃÓÅÐàÍÕÂ´ 20.0
à»ÍÃìà«ç¹µì ¢éÒÇâ¾´»è¹ 0.5 à»ÍÃìà«ç¹µì

ÊÙµÃ·´ÅÍ§·Õè 2 ¢ÕéàÅ×èÍÂ 79.0 à»ÍÃìà«ç¹µì ÃÓÅÐàÍÕÂ´ 20.0
à»ÍÃìà«ç¹µì ¢éÒÇâ¾´»è¹ 1.0 à»ÍÃìà«ç¹µì

ÊÙµÃ·´ÅÍ§·Õè 3 ¢ÕéàÅ×èÍÂ 78.5 à»ÍÃìà«ç¹µì ÃÓÅÐàÍÕÂ´ 20.0
à»ÍÃìà«ç¹µì ¢éÒÇâ¾´»è¹ 1.5 à»ÍÃìà«ç¹µì

ÊÙµÃ·´ÅÍ§·Õè 4 ¢ÕéàÅ×èÍÂ 73.5 à»ÍÃìà«ç¹µì ÃÓÅÐàÍÕÂ´ 25.0
à»ÍÃìà«ç¹µì ¢éÒÇâ¾´»è¹ 1.5 à»ÍÃìà«ç¹µì

àµÃÕÂÁÍÒËÒÃ PDA àÁÅḉ ¢éÒÇ¿èÒ§áÅÐ¶Ø§¡éÍ¹àª×éÍ¢ÕéàÅ×èÍÂ
â´Âãªéà·¤¹Ô¤»ÃÒÈ¨Ò¡àª×éÍ ÇÑ´ÍÑµÃÒ¡ÒÃà¨ÃÔ¢Í§àÊé¹ãÂàËç´

·Ø¡ æ  2  ÇÑ¹  áÅÐ 5 ÇÑ¹µÒÁÅÓ Ñ́º
ÈÖ¡ÉÒÅÑ¡É³Ð·Ò§ÊÑ³°Ò¹ÇÔ·ÂÒ¢Í§´Í¡àËç´áÅÐ Ê»ÍÃì

ã¹ÊÀÒ¾áÇ´ÅéÍÁ·ÕèÁÕáÊ§áÅÐäÁèÁÕáÊ§·ÕèÍØ³ËÀÙÁÔ 20 Í§ÈÒ
à«Åà«ÕÂÊ â´ÂºèÁàÊé¹ãÂàËç´¨¹à¨ÃÔàµçÁ¶Ø§¡éÍ¹àª× éÍáÅÐ
»ÅèÍÂãËé¡éÍ¹àª× éÍÊÐÊÁàÊé¹ãÂ¨¹à¡Ô´¡ÒÃÃÑ´µÑÇ¢Í§àÊé¹ãÂ
7  ÇÑ¹  Ö̈§¨Ðà»Ố ´Í¡ ÇÑ́ ¡ÒÃà¨ÃÔàµÔºâµ¢Í§´Í¡ àÊé¹ãÂáÅÐ
¢¹Ò´¢Í§ËÁÇ¡´Í¡¤ÇÒÁÂÒÇ¢Í§¡éÒ¹´Í¡àËç´â´Â¡ÒÃÊØèÁ
ÈÖ¡ÉÒÊèÇ¹»ÃÐ¡ÍºáÅÐÃÙ»ÃèÒ§¢Í§´Í¡àËç´áÅÐÊ»ÍÃì

3. ¼Å¡ÒÃ·´ÅÍ§áÅÐÇÔ¨ÒÃ³ì
àÊé¹ãÂàËç´à¢çÁà§Ô¹áÅÐàËç´à¢çÁ·Í§·Ñ é§ÊÍ§ÊÒÂ¾Ñ¹¸Ø ì

à¨ÃÔä é́́ Õ·ÕèÊǾ º¹ÍÒËÒÃ PDA ·ÕèÁÕ pH 6 ÍØ³ËÀÙÁÔ  20 áÅÐ 25
Í§ÈÒà«Åà«ÕÂÊ (ÀÒ¾·Õè 4 áÅÐ 5) ·Ñ é§¹Õ éà¹× èÍ§¨Ò¡ PDA
à»ç¹ÍÒËÒÃÇØé¹·ÕèËÒä´é§èÒÂÃÇÁ·Ñé§àµÃÕÂÁ§èÒÂáÅÐÁÕÃÒ¤Ò¶Ù¡
Chang áÅÐ Hayes [1] ä´éÃÒÂ§Ò¹ÇèÒàÊé¹ãÂàËç´à¢çÁ·Í§
ÊÒÁÒÃ¶à¨ÃÔä é́́ Õº¹ÍÒËÒÃ PDA  áÅÐÁÕÍÑµÃÒ¡ÒÃà¨ÃÔàµÔºâµ
ä´é´Õ·ÕèÊØ´·Õè pH 6 ÃÍ§Å§ÁÒ¤×Í 5 áÅÐ 7 µÒÁÅÓ´Ñº  «Öè§
ÊÍ´¤ÅéÍ§¡ÑºÃÒÂ§Ò¹¢Í§ Stamet [3] ä é́¡ÅèÒÇÇèÒ àÊé¹ãÂ¢Í§

ÀÒ¾·Õè 4.  ÅÑ¡É³Ð´Í¡àËḉ à¢çÁ·Í§ ·Õèä é̈́ Ò¡ÊÙµÃÍÒËÒÃ·Õè 1-4 «Öè§à¾ÒÐã¹µÙé·ÕèÁÕáÊ§ÊÇèÒ§ ÍØ³ËÀÙÁÔ  20  Í§ÈÒà«Åà«ÕÂÊ
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àËç´à¢çÁà§ Ô¹áÅÐàËç´à¢çÁ·Í§ªÍºÊÀÒ¾¤ÇÒÁà»ç¹¡ÅÒ§
ËÃ×Íà»ç¹¡Ã´àÅç¡¹éÍÂ pH ·ÕèàËÁÒÐÊÁÍÂÙè ÃÐËÇèÒ§ 6-7 «Öè§
à»ç¹ÃÐ Ñ́º·Õȩ̀ ÒµØÍÒËÒÃµèÒ§ æ ¶Ù¡»ÅèÍÂÍÍ¡ÁÒ ·ÓãËé¡ÒÃ Ù́́ «ÖÁ
ÍÒËÒÃà¢éÒä»ã¹à«ÅÅì¢Í§àËç´·Ñé§ 2  ÊÒÂ¾Ñ¹¸Øì  ´ÕÁÒ¡¢Öé¹
¼Å¡ÒÃ·´ÅÍ§¾ºÇèÒàËç´à¢çÁ·Í§ÁÕÍÑµÃÒ¡ÒÃà¨ÃÔàµÔºâµ
¢Í§àÊé¹ãÂº¹ PDA àÃçÇ¡ÇèÒàËḉ à¢çÁà§Ô¹·Ñé§·Õè ÍØ³ËÀÙÁÔ 20 áÅÐ
25 Í§ÈÒà«Åà«ÕÂÊ áÅÐÁÕ¤ÇÒÁË¹Òá¹è¹¹éÍÂ¡ÇèÒáÅÐäÁè¿Ùà·èÒ
àËç´à¢çÁà§Ô¹ àÊé¹ãÂà¨ÃÔÊÁèÓàÊÁÍá¼èà»ç¹Ç§¡ÅÁ¿Ù¤ÅéÒÂÊÓÅÕ
äÁèáÂ¡µÑÇà»ç¹ÊèÇ¹æ ãªéàÇÅÒã¹¡ÒÃà¨ÃÔ¨¹àµçÁ¨Ò¹á¡éÇ
àÅÕéÂ§àª×éÍ·ÕèÍØ³ËÀÙÁÔ 20 Í§ÈÒà«Åà«ÕÂÊ àËç´à¢çÁà§Ô¹ãªéàÇÅÒ
14 ÇÑ¹ «Öè§ÊÍ´¤ÅéÍ§¡Ñº¼Å¡ÒÃ·´ÅÍ§¢Í§ÍÑ̈ ©ÃÒ [2] ¸¹ÒÇØ̧
áÅÐ»ÃÕªÒ [4] áÅÐàËç´à¢çÁà§Ô¹ãªéàÇÅÒ 12 ÇÑ¹ àªè¹à´ÕÂÇ¡Ñº
¡ÒÃÈÖ¡ÉÒ¢Í§»ÃÒ³Õ  [5]  ÊÓàÀÒ [6] ¸¹ÒÇØ¸ áÅÐ»ÃÕªÒ [4]
ÊèÇ¹ÍØ³ËÀÙÁÔ 25 Í§ÈÒà«Åà«ÕÂÊ àËḉ ·Ñé§ÊÍ§ÊÒÂ¾Ñ¹ Ø̧ì̈ ÐãªéàÇÅÒ
ã¹¡ÒÃà¨ÃÔ¨¹àµçÁ¨Ò¹á¡éÇàÅÕéÂ§àª×éÍàÃçÇ¡ÇèÒ·ÕèÍØ³ËÀÙÁÔ 20
Í§ÈÒà«Åà«ÕÂÊ ã¹àÇÅÒ 13 ÇÑ¹áÅÐ 11 ÇÑ¹ µÒÁÅÓ Ñ́º

àÁ×èÍ¹ÓàÊé¹ãÂàËç´áµèÅÐÊÒÂ¾Ñ¹¸Øì¨Ò¡ÍÒËÒÃÇØé¹ PDA
Å§àÅÕéÂ§ã¹àÁÅç´¢éÒÇ¿èÒ§ ¨Ð¾ºÇèÒàÊé¹ãÂàËç´à¢çÁ·Í§à¨ÃÔá¼è

ÅÒÁÍÍ¡¨Ò¡ªÔé¹ÇØé¹¡ÃÐ¨ÒÂÍÍ¡·Ø¡·ÔÈ·Ò§¨¹àµçÁ·Ø¡àÁÅç´
¢éÒÇ¿èÒ§ 150 ¡ÃÑÁ ãªéàÇÅÒ 10 ÇÑ¹ «Öè§àÃçÇ¡ÇèÒàËç´à¢çÁà§Ô¹·Õè
ãªéàÇÅÒ¶Ö§ 12 ÇÑ¹ áµè¤ÇÒÁË¹Òá¹è¹¢Í§àÊé¹ãÂ¢Í§àËç´
à¢çÁ·Í§¨ÐÁÕ¹éÍÂ¡ÇèÒàËç´à¢çÁà§Ô¹ àÁ× èÍàÊé¹ãÂàÃÔ èÁà¨ÃÔ
àµçÁ¢Ç´ ¨Ö§à¢ÂèÒãËéàÁÅç´ÃèÇ¹à¾×èÍ§èÒÂµèÍ¡ÒÃ¹Óä»¶èÒÂàª×éÍ
Å§ã¹¶Ø§¡éÍ¹àª×éÍ¢ÕéàÅ×èÍÂ  [4, 6]

¨Ò¡¡ÒÃà¾ÒÐàËç´à¢çÁà§ Ô¹áÅÐàËç´à¢çÁ·Í§·Ñ é§ÊÍ§
ÊÒÂ¾Ñ¹ Ø̧ìã¹ÊÙµÃÍÒËÒÃ 4 ÊÙµÃ ¾ºÇèÒ¡ÒÃàÅÕéÂ§àª×éÍàËḉ à¢çÁà§Ô¹
áÅÐàËç´à¢çÁ·Í§ã¹µÙ éºèÁ·Õ èÁÕáÊ§áÅÐäÁèÁÕáÊ§¨ÐãËé¼Å¡ÒÃ
·´ÅÍ§ä»ã¹·ÔÈ·Ò§à ṌÂÇ¡Ñ¹  ¤×Í ¶Ø§¡éÍ¹àª×éÍÊÙµÃ·Õè 1 ÁÕÍÑµÃÒ
¡ÒÃà¨ÃÔá¾Ãè¡ÃÐ¨ÒÂ¢Í§àÊé¹ãÂàÃçÇ·ÕèÊǾ  ÃÍ§Å§ÁÒ¤×ÍÊÙµÃ·Õè 2
áÅÐÊÙµÃ·ÕèÁÕÍÑµÃÒ¡ÒÃà¨ÃÔá¾Ãè¡ÃÐ¨ÒÂªéÒ·ÕèÊØ´ ¤×ÍÊÙµÃ·Õè 3
â´Âà»ÃÕÂºà·ÕÂº¤èÒ¢Í§ÃÐÂÐàÇÅÒ·Õè àÊé¹ãÂà¨ÃÔá¾Ãè¡ÃÐ¨ÒÂ
àµçÁ¶Ø§¡éÍ¹àª×éÍâ´ÂÇÔ̧ Õ DMRT ¾ºÇèÒ¤èÒ·Õèä é́ÁÕ¤ÇÒÁáµ¡µèÒ§¡Ñ¹
ÍÂèÒ§ÁÕ¹ ÑÂÊÓ¤Ñ·Õ èÃÐ´Ñº¤ÇÒÁàª× èÍÁÑ è¹ 95 à»ÍÃìà« ç¹µì
áÊ´§ãËéàËç¹ÇèÒàÊé¹ãÂàËḉ à¢çÁà§Ô¹áÅÐàËḉ à¢çÁ·Í§¨Ðà¨ÃÔä é́àÃçÇ
µéÍ§ÍÒÈÑÂ¸ÒµØä¹âµÃà¨¹áÅÐ¤ÒÃìºÍ¹à»ç¹áËÅè§ÍÒËÒÃ·ÕèÊÓ¤Ñ
ã¹»ÃÔÁÒ³·ÕèàËÁÒÐÊÁâ´ÂÍÑµÃÒ¡ÒÃà¨ÃÔàµÔºâµ¢Í§àÊé¹ãÂ

ÀÒ¾·Õè 5.  ÅÑ¡É³Ð´Í¡àËḉ à¢çÁà§Ô¹ ·Õèä é̈́ Ò¡ÊÙµÃÍÒËÒÃ·Õè 1-4  «Öè§à¾ÒÐã¹µÙé·ÕèÁÕáÊ§ÊÇèÒ§ ÍØ³ËÀÙÁÔ 20 Í§ÈÒà«Åà«ÕÂÊ



50 ÇÒÃÊÒÃÇÔªÒ¡ÒÃ¾ÃÐ¨ÍÁà¡ÅéÒ¾ÃÐ¹¤ÃàË¹×Í »Õ·Õè 10  ©ºÑº·Õè 2 à ×́Í¹àÁÉÒÂ¹ 2543

¨ÐÅ´Å§àÁ×èÍÁÕÃÓÅÐàÍÕÂ´áÅÐ¢éÒÇâ¾´»è¹ã¹»ÃÔÁÒ³·ÕèÊÙ§¢Öé¹
¹Í¡¨Ò¡¹Õé¶éÒÁÕÃÓÅÐàÍÕÂ´ã¹»ÃÔÁÒ³·ÕèÊÙ§à¡Ô¹ÍÒ¨¡èÍãËéà¡Ố »ÑËÒ
¡ÒÃ»¹à»× éÍ¹¢Í§¨ØÅÔ¹·ÃÕÂì·Õ èäÁèµéÍ§¡ÒÃä´é§èÒÂ¨Ö§¤ÇÃãªé
ã¹ÍÑµÃÒÊèÇ¹·ÕèàËÁÒÐÊÁ

¨Ò¡¡ÒÃ·´ÅÍ§ã¹µÙéºèÁàª×éÍ·ÕèÁÕáÊ§ÍØ³ËÀÙÁÔ 20 Í§ÈÒ
à«Åà«ÕÂÊ ËÅÑ§¨Ò¡·ÕèàÊé¹ãÂàËç´à¨ÃÔàµçÁ¶Ø§áÅéÇ»ÅèÍÂãËé
¡éÍ¹àª× éÍÊÐÊÁàÊé¹ãÂÍÕ¡»ÃÐÁÒ³ 7 ÇÑ¹ ¾ÃéÍÁ·Ñ é§ËÂØ´
¡ÒÃãËéáÊ§ÊÇèÒ§ã¹µÙéºèÁàª×éÍ ¨Ò¡¹Ñé¹¨Ö§·Ó¡ÒÃà»Ô´»Ò¡¶Ø§ÍÍ¡
ãËé¡ÇéÒ§¢Öé¹ áÅÐÅ´ÍØ³ËÀÙÁÔã¹µÙéºèÁàËÅ×Í 13 Í§ÈÒà«Åà«ÕÂÊ
à¾×èÍ¡ÃÐµØé¹ãËéÊÃéÒ§µØèÁ´Í¡¹Í¡¨Ò¡¹Õé¤ÇÒÁª×é¹ÊÑÁ¾Ñ· ì̧ ÀÒÂã¹
µÙéºèÁàª×éÍ»ÃÐÁÒ³ 80�90 à»ÍÃìà«ç¹µì «Öè§à»ç¹ÍÕ¡»Ñ¨¨ÑÂË¹Öè§
ã¹¡ÒÃÊÃéÒ§µØèÁ´Í¡ ËÅÑ§¨Ò¡¹Ñé¹ 2-3 ÇÑ¹ ¨Ðà¡Ô´µØèÁ´Í¡
¢¹Ò´àÅç¡¢Öé¹ ¨Ò¡¹Ñé¹»ÃÑºÍØ³ËÀÙÁÔà»ç¹ 16 Í§ÈÒà«Åà«ÕÂÊ
à¾ÔèÁ¡ÒÃ¶èÒÂà·ÍÒ¡ÒÈà¾×èÍà¾Ô èÁ»ÃÔÁÒ³ÍÍ¡«Ôà¨¹áÅÐà¾×èÍ
ÃÑ¡ÉÒÃÐ´Ñº¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ìãËéÊÁèÓàÊÁÍ àÁ×èÍ´Í¡àËç´à¨ÃÔ
àµÔºâµÊÙ§¢Öé¹¨Ðãªéá¼è¹¡ÃÐ´ÒÉËØéÁ»Ò¡¢Ç´à»ç¹·Ã§¡ÃÐºÍ¡
à¾×èÍ»ÃÐ¤Í§ãËéÅÓµé¹à¨ÃÔã¹á¹ÇµÃ§à»ç¹¡ÅØèÁ ¡ÒÃà¡çº¼Å¼ÅÔµ
¨Ðà¡çº´Í¡àËç´ã¹¢³Ð·ÕèËÁÇ¡´Í¡ÂÑ§äÁèºÒ¹ËÃ×Í´Í¡àËç´
ÂÑ§§Ø éÁÍÂÙ è «Ö è§à»ç¹ÅÑ¡É³Ð·Õ èµÅÒ´µéÍ§¡ÒÃáÅÐÁÕ»ÃÔÁÒ³
¸ÒµØÍÒËÒÃÊÙ§  [1]

àËç´·Ñé§ 2 ª¹Ô´ ¨ÐÁÕÅÑ¡É³ÐÊÑ³°Ò¹ÇÔ·ÂÒáµ¡µèÒ§¡Ñ¹
·Ñ é§ã¹´éÒ¹ÊÕáÅÐÃÙ»ÃèÒ§ ¨Ò¡¡ÒÃÊÑ§à¡µ¾ºÇèÒàËç´à¢çÁ·Í§
¨ÐÁÕËÁÇ¡´Í¡ºÒ¹¡ÇèÒàËç´à¢çÁà§Ô¹àÅç¡¹éÍÂ àÁ×èÍä´éÃÑºáÊ§
ÅÑ¡É³Ð¢Í§¡éÒ¹´Í¡à»ç¹ÃÙ»·Ã§¡ÃÐºÍ¡¡ÅÁ â´ÂºÃÔàÇ³
â¤¹¡éÒ¹¨ÐÁÕÊÕ¹éÓµÒÅ àÁ×èÍá¡èÊÕ¨Ðà¢éÁ¢Öé¹ àËç´à¢çÁà§Ô¹¨ÐÁÕ
ÊÕ¢ÒÇ¹ÇÅáµèàËç´à¢çÁ·Í§¨ÐÁÕÊÕàËÅ×Í§·Í§ äÁèÁÕ»ÅÍ¡ËØéÁ
â¤¹¡éÒ¹áÅÐÇ§áËÇ¹ ·Ñé§¹ÕéÊÒàËµØà¹×èÍ§ÁÒ¨Ò¡à»ç¹¤Ø³ÅÑ¡É³Ð

»ÃÐ¨ÓÊÒÂ¾Ñ¹¸Ø ì  áµè¡éÒ¹´Í¡¢Í§àËç´à¢çÁ·Í§¨ÐÊÑ é¹¡ÇèÒ
´Í¡àËç´à¢çÁà§Ô¹àÅç¡¹éÍÂáµèàËç´à¢çÁà§Ô¹áÅÐàËç´à¢çÁ·Í§
¨ÐÁÕ¢¹Ò´¡éÒ¹´Í¡ÁÒµÃ°Ò¹ÂÒÇà©ÅÕ èÂ»ÃÐÁÒ³ 12-14
à«¹µÔàÁµÃ [3]
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