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â¤Ã§ÊÃŒÒ§¢Í§¾×ª»ÃÐ¡Íº´ŒÇÂ
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¡ÒÃà¾ÒÐàÁÅḉ ¾×ªà¾×èÍÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§ÃÒ¡

¡ÒÃà¾ÒÐàÅÕéÂ§ã¹¡Å‹Í§
¾ÅÒÊµÔ¡ãÊ

àÁÅç´¶ÑèÇà¢ÕÂÇº¹·ÔªªÙ·ÕèªØ‹Á¹éíÒ àÁÅç´¢ŒÒÇâ¾´º¹·ÔªªÙ·ÕèªØ‹Á¹éíÒ



¡ÒÃà¾ÒÐàÁÅḉ ¾×ªà¾×èÍÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§ÃÒ¡

•Ê‹Ç¹ã´¢Í§àÁÅç´·Õè§ÍÍ¡ÍÍ¡ÁÒ¡‹Í¹
• §Í¡ÍÍ¡ÁÒ¨Ò¡µíÒáË¹‹§ã´¢Í§àÁÅç´ 
•µíÒáË¹‹§·Õè§Í¡¢Í§àÁÅç´¶ÑèÇà¢ÕÂÇáÅÐàÁÅç´¢ŒÒÇâ¾´àËÁ×Í¹ËÃ×Íµ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ

¤íÒ¶ÒÁ

äÁâ¤Ãä¾Å�(micropyle)

äÎÅÑÁ(hilum)



1. ÃÒ¡ (Root)
• ÃÒ¡ à»š¹ÍÇÑÂÇÐ·Õèà¨ÃÔÞÁÒ¨Ò¡ µŒ¹Í‹Í¹ Ê‹Ç¹àÃ Ốà¤ÔÅ (Radicle)

ÃÒ¡¢Í§¾×ªÁÕË¹ŒÒ·ÕèÊíÒ¤ÑÞ ¤×Í ÂÖ´ÅíÒµŒ¹ãËŒµÔ´ÍÂÙ‹¡Ñº¾×é¹´Ô¹ 
·íÒË¹ŒÒ·Õè´Ù´«ÖÁ¹éíÒáÅÐáÃ‹¸ÒµØ æ ¨Ò¡´Ô¹ Ê‹§ä»ÂÑ§Ê‹Ç¹µ‹Ò§ æ 
¢Í§ÅíÒµŒ¹ ÃÒ¡¢Í§¾×ªºÒ§ª¹Ô´·íÒË¹ŒÒ·ÕèÊÐÊÁÍÒËÒÃ ÃÒ¡
àª‹¹¹Õé¨ÐÁÕÅÑ¡É³Ðà»š¹ËÑÇ àª‹¹ ËÑÇäªà·ŒÒ á¤ÃÍ· ÁÑ¹à·È 
ÁÑ¹á¡Ç µŒÍÂµÔè§ ¡ÃÐªÒÂ ¶ÑèÇ¾Ù à»š¹µŒ¹ ÃÒ¡¾×ªºÒ§ª¹Ô´ÁÕÊÕ
à¢ÕÂÇ Ö̈§ÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§ä´Œ àª‹¹ÃÒ¡¡ÅŒÇÂäÁŒ ÃÒ¡ºÒ§ª¹Ô´
·íÒË¹ŒÒ·Õè¤éíÒ Ø̈¹ (Prop root) àª‹¹ä·ÃÂŒÍÂ àµÂ ÅíÒà ṎÂ¡ 
â¡§¡Ò§ ÃÒ¡ºÒ§ª¹Ô´·íÒË¹ŒÒ·Õèà¡ÒÐ (Climbing root) àª‹¹
ÃÒ¡¾ÅÙ ¾ÅÙ´‹Ò§ ¾ÃÔ¡ä·Â ¡ÅŒÇÂäÁŒ  à»š¹µŒ¹

Radicle



• ÃÒ¡·ØµÔÂÀÙÁÔ(Secondary root)  ËÃ×ÍÃÒ¡á¢¹§(leteral root) ¤×Í ÃÒ¡·Õèà¨ÃÔÞÍÍ¡ÁÒ¨Ò¡ÃÒ¡»°ÁÀÙÁÔ
• ÃÒ¡¾ÔàÈÉ(Adventitious root)  ¤×Í ÃÒ¡·ÕèäÁ‹ä Œ́à¨ÃÔÞÍÍ¡ÁÒ¨Ò¡ÃÒ¡»°ÁÀÙÁÔáµ‹à¨ÃÔÞÁÒ¨Ò¡ºÃÔàÇ³·ÕèÍÂÙ‹
àË¹×ÍÃÒ¡¢Öé¹ä»

ÅÑ¡É³Ð¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇ·Õè§Í¡ÍÍ¡¨Ò¡àÁÅç´
¶ÑèÇà¢ÕÂÇ                               ¢ŒÒÇâ¾´



¡ÒÃ§Í¡¢Í§¶ÑèÇà¢ÕÂÇáÅÐ¢ŒÒÇâ¾´



¡ÒÃ§Í¡¢Í§¶ÑèÇà¢ÕÂÇáÅÐ¢ŒÒÇâ¾´

วันที่ 7
¶ÑèÇà¢ÕÂÇáÅÐ¢ŒÒÇâ¾´§Í¡ÃÒ¡·Õèâ¼Å‹¾Œ¹àÁÅç´ÍÍ¡ÁÒ¡‹Í¹¤×Í
ÃÒ¡»°ÁÀÙÁÔËÃ×Í ÃÒ¡á¡ŒÇ áÅÐ¨ÐÁÕÃÒ¡·ØµÔÂÀÙÁÔËÃ×ÍÃÒ¡á¢¹§
à¨ÃÔÞÍÍ¡ÁÒ¨Ò¡ÃÒ¡»°ÁÀÙÁÔÊ‹Ç¹·Õèµ‹Ò§¡Ñ¹¤×Í ¢ŒÒÇâ¾´¨ÐÁÕ
ÃÒ¡»°ÁÀÙÁÔËÃ×ÍÃÒ¡á¡ŒÇà¨ÃÔÞÍÍ¡ÁÒª‹Ç§ÃÐÂÐË¹Öè§áÅŒÇ¨Ð
ËÂØ´¡ÒÃà¨ÃÔÞàµÔºâµ áµ‹¨ÐÁÕÃÒ¡¾ÔàÈÉ§Í¡ÍÍ¡ÁÒ¨Ò¡
ºÃÔàÇ³Í×è¹ÍÕ¡à»š¹ í̈Ò¹Ç¹ÁÒ¡ «Öè§äÁ‹¾ºÅÑ¡É³Ð¹Õéã¹¶ÑèÇà¢ÕÂÇ



â¤Ã§ÊÃŒÒ§¢Í§ÃÒ¡ºÃÔàÇ³»ÅÒÂÃÒ¡

• áº‹§ä´Œ 4 ºÃÔàÇ³ ¤×Í
1.1 ºÃÔàÇ³ËÁÇ¡ÃÒ¡ (Root cap)
1.2 ºÃÔàÇ³à«ÅÅ�¡íÒÅÑ§áº‹§µÑÇ (Region of cell division)
1.3 ºÃÔàÇ³à«ÅÅ�¢ÂÒÂµÑÇµÒÁÂÒÇ (Region of cell elongation)
1.4 ºÃÔàÇ³à«ÅÅ�à»ÅÕèÂ¹á»Å§ä»·íÒË¹ŒÒ·Õèà©¾ÒÐ (Region of cell 
differentiation and maturation) 





à¹×éÍàÂ×èÍà¨ÃÔÞÊ‹Ç¹»ÅÒÂÃÒ¡



»ÅÒÂÃÒ¡ãºàÅÕéÂ§à ṌèÂÇµÑ´µÒÁÂÒÇ



ºÃÔàÇ³ËÁÇ¡ÃÒ¡ (Root cap)
• 1.1 ºÃÔàÇ³ËÁÇ¡ÃÒ¡ (Root cap) »ÃÐ¡Íº´ŒÇÂà«ÅÅ� ¾ÒàÃ§¤ÔÁÒ (Parenchyma) ËÅÒÂªÑé¹

àÃÕÂ§µÑÇ¡Ñ¹ÍÂ‹Ò§ËÅÇÁæ ¼¹Ñ§¤‹Í¹¢ŒÒ§ºÒ§  ÁÕáÇ¤ÔÇâÍÅ¹Ò´ãËÞ‹ ·Õè»¡¤ÅØÁà¹×éÍàÂ×èÍà¨ÃÔÞ·Õè»ÅÒÂ
ÃÒ¡·ÕèÍ‹Í¹áÍäÇŒ ÊÒÁÒÃ¶¼ÅÔµàÁ×Í¡ä Œ́ ·íÒãËŒËÁÇ¡ÃÒ¡ªØ‹Áª×é¹ áÅÐÍ‹Í¹µÑÇ ÊÐ´Ç¡µ‹Í¡ÒÃªÍ¹äª 
ÊÒÁÒÃ¶»‡Í§¡Ñ¹ÍÑ¹µÃÒÂãËŒ¡ÑººÃÔàÇ³·ÕèÍÂÙ‹àË¹×Í¢Öé¹ä»ä Œ́à«ÅÅ�ã¹ºÃÔàÇ³¹ÕéÁÕÍÒÂØÊÑé¹ à¹×èÍ§¨Ò¡
à»š¹ºÃÔàÇ³·ÕèÁÕ¡ÒÃ©Õ¡¢Ò´ÍÂÙ‹àÊÁÍ

• Ê‹Ç¹ãËÞ‹ÃÒ¡¾×ª¨ÐÁÕËÁÇ¡ÃÒ¡ «Öè§à»š¹â¤Ã§ÊÃŒÒ§·ÕèÊíÒ¤ÑÞã¹¡ÒÃàºÔ¡¹íÒ
• Ê‹Ç¹Í×è¹ æ ¢Í§ÃÒ¡Å§ä»ã¹ Ố¹ à»š¹¡ÒÃ»‡Í§¡Ñ¹Ê‹Ç¹Í×è¹ æ ¢Í§ÃÒ¡äÁ‹ãËŒà»š¹ÍÑ¹µÃÒÂã¹¡ÒÃäª

Å§ Ố¹ à«ÅÅ�ºÃÔàÇ³ËÁÇ¡ÃÒ¡¨ÐËÅÑè§àÁ×Í¡Å×è¹ (Mucilage) ÍÍ¡ÁÒ ÊíÒËÃÑºãËŒ»ÅÒÂÃÒ¡á·§Å§
ä»ã¹ Ố¹ä Œ́§‹ÒÂ¢Öé¹

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡¹Ñº¨Ò¡»ÅÒÂÊǾ ¢Í§ÃÒ¡¢Öé¹ä» áº‹§à»š¹ºÃÔàÇ³µ‹Ò§ æ ä´Œ
´Ñ§µ‹Íä»¹Õé



ºÃÔàÇ³à«ÅÅ�¡íÒÅÑ§áº‹§µÑÇ (Region of cell division)

1.2 ºÃÔàÇ³à«ÅÅ�áº‹§µÑÇ (Region of cell division) ÍÂÙ‹¶Ñ´¨Ò¡ºÃÔàÇ³ËÁÇ¡ÃÒ¡¢Öé¹
ä» 1-2 mm »ÃÐ¡Íº´ŒÇÂ
•à«ÅÅ�¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞºÃÔàÇ³»ÅÒÂÃÒ¡ (Apical root meristem) à«ÅÅ�ÁÕ¢¹Ò´àÅç¡ 
ÁÕ¼¹Ñ§à«ÅÅ�ºÒ§ ã¹áµ‹ÅÐà«ÅÅ�ÁÕ â¾Ãâ·¾ÅÒ«ÖÁ à¢ŒÁ¢Œ¹áÅÐÁÕ»ÃÔÁÒ³ÁÒ¡à»š¹
ºÃÔàÇ³·ÕèÁÕ¡ÒÃáº‹§à«ÅÅ�áººäÁâ·«ÔÊ (Mitosis) ºÒ§à«ÅÅ�·Õèáº‹§ä´Œ¨Ð·íÒË¹ŒÒ·Õè
á·¹à«ÅÅ�ËÁÇ¡ÃÒ¡·ÕèµÒÂä»¡‹Í¹

• ºÒ§Ê‹Ç¹¨ÐÂ×´µÑÇÂÒÇ¢Öé¹áÅŒÇÍÂÙ‹ã¹ºÃÔàÇ³à«ÅÅ�Â×´µÑÇ·Õèà»š¹Ê‹Ç¹·ÕèÍÂÙ‹ÊÙ§¢Öé¹ä» à»š¹
ºÃÔàÇ³¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞ  Ö̈§ÁÕ¡ÒÃáº‹§à«ÅÅ�áººäÁâ·«ÕÊ à¾×èÍà¾ÔèÁ í̈Ò¹Ç¹ â´Â
Ê‹Ç¹Ë¹Öè§à¨ÃÔÞà»š¹ËÁÇ¡ÃÒ¡ ÍÕ¡Ê‹Ç¹à¨ÃÔÞà»š¹à¹×éÍàÂ×èÍ ·ÕèÍÂÙ‹ÊÙ§¶Ñ´¢Öé¹ä»



ºÃÔàÇ³à«ÅÅ�¢ÂÒÂµÑÇµÒÁÂÒÇ (Region of cell elongation)

1.3 ºÃÔàÇ³à«ÅÅ�Â×́ µÑÇµÒÁÂÒÇ (Region of cell elongation) 
»ÃÐ¡Íº´ŒÇÂ à«ÅÅ�·ÕèÁÕÃÙ»Ã‹Ò§ÂÒÇ «Öè§à¡Ô´ÁÒ¨Ò¡à«ÅÅ�¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞ·Õè
áº‹§µÑÇáÅŒÇ ÍÂÙ‹ã¹ºÃÔàÇ³·ÕèÊÙ§¡Ç‹ÒºÃÔàÇ³à¹×éÍàÂ×èÍà¨ÃÔÞ ¡ÒÃ·Õèà«ÅÅ�¢ÂÒÂµÑÇ
µÒÁÂÒÇ·íÒãËŒÃÒ¡ÂÒÇà¾ÔèÁ¢Öé¹



ºÃÔàÇ³à«ÅÅ�à»ÅÕèÂ¹á»Å§ä»·íÒË¹ŒÒ·Õèà©¾ÒÐ  (Region of cell differentiation 
and maturation)

1.4 ºÃÔàÇ³à«ÅÅ�à¨ÃÔÞàµÔºâµàµçÁ·Õè (Region of cell differentiation and maturation) ÍÂÙ‹ÊÙ§¶Ñ´
¨Ò¡ºÃÔàÇ³à«ÅÅ�Â×´µÑÇ¢Öé¹ÁÒ à«ÅÅ�ã¹ºÃÔàÇ³¹Õéà¨ÃÔÞàµÔºâµàµçÁ·ÕèáÅŒÇÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ä»à»š¹à¹×éÍàÂ×èÍ
¶ÒÇÃª¹Ô´µ‹Ò§ æ
• ã¹ºÃÔàÇ³¹ÕéÁÕà«ÅÅ�¢¹ÃÒ¡ (Root hair cell) à»š¹à«ÅÅ�à ṌèÂÇ·ÕèÁÕ¢¹ÃÒ¡
• à»š¹Ê‹Ç¹Ë¹Öè§¢Í§¼¹Ñ§à«ÅÅ�Â×è¹ÍÍ¡ä»à¾×èÍà¾ÔèÁ¾×é¹·Õè¼ÔÇã¹¡ÒÃ Ù́´«ÖÁ¹éíÒáÅÐáÃ‹¸ÒµØ 
• à«ÅÅ�¢¹ÃÒ¡à¡Ô´¨Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§à«ÅÅ� àÍ¾Ôà´ÍÃ�ÁÔÊ ºÒ§à«ÅÅ� à«ÅÅ�¢¹ÃÒ¡¨ÐÁÕÍÂÙ‹à©¾ÒÐ
ºÃÔàÇ³¹Õéà·‹Ò¹Ñé¹à«ÅÅ�¢¹ÃÒ¡ÁÕÍÒÂØ»ÃÐÁÒ³äÁ‹à¡Ô¹ 7-8 ÇÑ¹ áÅŒÇ¨ÐàËÕèÂÇáËŒ§µÒÂä» 

• ¢¹ÃÒ¡ã¹ºÃÔàÇ³à ỐÁ¨ÐÁÕà«ÅÅ�ãËÁ‹ÊÃŒÒ§à«ÅÅ�¢¹ÃÒ¡¢Öé¹ÁÒá·¹·Õè à¹×éÍàÂ×èÍ·ÕèÍÂÙ‹ºÃÔàÇ³¹ÕéàÃÔèÁÁÕ¡ÒÃ
à»ÅÕèÂ¹á»Å§à¾×èÍà¨ÃÔÞä»à»š¹à¹×éÍàÂ×èÍ¶ÒÇÃª¹Ô´µ‹Ò§ æ µ‹Íä»



¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§à¹×éÍàÂ×èÍÃÒ¡

• à«ÅÅ�ºÃÔàÇ³¢¹ÃÒ¡ à»š¹à«ÅÅ�·ÕèàÃÔèÁá¡‹µÑÇáÅŒÇà¨ÃÔÞä»à»š¹à¹×éÍàÂ×èÍ¶ÒÇÃª¹Ô´à¹×éÍàÂ×èÍ¶ÒÇÃ¢Ñé¹µŒ¹ 
(Primary permanent tissue) ºÃÔàÇ³¢¹ÃÒ¡»ÃÐ¡Íº Œ́ÇÂà¹×éÍàÂ×èÍ 3 ª¹Ô´¤×Í 

• àÍ¾Ôà´ÍÃ�ÁÔÊ (Epidermis) 
• ¤ÍÃ�à·¡«� (Cortex) 
• áÅÐÊµÕÅ (Stele)

â¤Ã§ÊÃŒÒ§µÑ́ µÒÁ¢ÇÒ§¢Í§ÃÒ¡·Õèà¨ÃÔÞàµÔºâµ»°ÁÀÙÁÔ (Primary growth)

• áº‹§ÈÖ¡ÉÒ à»š¹ 2 ¡Ã³Õ ¤×Í
- â¤Ã§ÊÃŒÒ§µÑ´µÒÁ¢ÇÒ§¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§à ṌèÂÇ
- â¤Ã§ÊÃŒÒ§µÑ´µÒÁ¢ÇÒ§¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹

***«Öè§ÊÒÁÒÃ¶áÂ¡à»š¹ºÃÔàÇ³ ËÃ×ÍªÑé¹µ‹Ò§æµÒÁÅÑ¡É³Ðà«ÅÅ�·ÕèàËç¹ä Œ́ 3ºÃÔàÇ³ Ñ́§¹Õé



2. â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡

•à¹×éÍàÂ×èÍ¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹áÅÐãºàÅÕéÂ§à ṌèÂÇ àÁ×èÍµÑ´µÒÁ¢ÇÒ§áÅŒÇ¹íÒä»
•Ê‹Í§ Ù́ Œ́ÇÂ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� ¾ºÇ‹ÒÁÕ¡ÒÃàÃÕÂ§µÑÇ¢Í§à¹×éÍàÂ×èÍà»š¹ªÑé¹ æ àÃÕÂ§¨Ò¡

Œ́Ò¹¹Í¡à¢ŒÒÊÙ‹ Œ́Ò¹ã¹ Ñ́§¹Õé



áÊ´§ÃÒ¡µÑ́ µÒÁ¢ÇÒ§áÊ´§¡ÒÃà¨ÃÔÞàµÔºâµ¢Ñé¹áÃ¡
¡. ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹ (¶ÑèÇà¢ÕÂÇ)
¢. ÃÒ¡¾×ªãºàÅÕéÂ§à´ÕèÂÇ (¢ŒÒÇâ¾´)

¤. ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹¢ÂÒÂ (¶ÑèÇà¢ÕÂÇ)
§. ÃÒ¡¾×ªãºàÅÕéÂ§à´ÕèÂÇ¢ÂÒÂ (¢ŒÒÇâ¾´)
( Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ, 2548, Ë¹ŒÒ 10 )



¡ÒÃ¨Ñ´àÃÕÂ§â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡

1. àÍ¾Ôà´ÍÃ�ÁÔÊ (Epidermis)
2. ¤ÍÃ�à·ç¡«� (Cortex)

2.1 àÍ¹â´à´ÍÃ�ÁÔÊ (Endodermis)
3.  ÊµÕÅ (Stele) »ÃÐ¡Íº´ŒÇÂÊ‹Ç¹ÊíÒ¤ÑÞ´Ñ§¹Õé

3.1 à¾ÍÃÔä«à¤ÔÅ (Pericycle)
3.2 ÁÑ´·‹ÍÅíÒàÅÕÂ§ (Vascular cambium) »ÃÐ¡Íº´ŒÇÂ

- ä«àÅçÁ (Xylem) à¹×éÍàÂ×èÍÅíÒàÅÕÂ§¹éíÒáÅÐáÃ‹̧ ÒµØ
- â¿ÅàÍçÁ (Phloem) à¹×éÍàÂ×èÍÅíÒàÅÕÂ§ÍÒËÒÃ

*** ¶Ö§áÁŒÃÒ¡¾×ªãºàÅÕéÂ§à´ÕèÂÇáÅÐãºàÅÕéÂ§¤Ù‹̈ ÐÁÕ 3 ªÑé¹àËÁ×Í¹¡Ñ¹ áµ‹¡çÁÕºÒ§Ê‹Ç¹·Õèáµ¡µ‹Ò§¡Ñ¹



• 1. àÍ¾Ôà´ÍÃ�ÁÔÊ (Epidermis) à»š¹à¹×éÍàÂ×èÍ·ÕèÍÂÙ‹ªÑé¹¹Í¡ÊǾ ÁÕ¡ÒÃàÃÕÂ§µÑÇ¢Í§à«ÅÅ�à¾ÕÂ§ªÑé¹
à ṌÂÇ áµ‹àÃÕÂ§ªÔ´¡Ñ¹ à«ÅÅ�ÁÕ¼¹Ñ§ºÒ§äÁ‹ÁÕ¤ÅÍâÃ¾ÅÒÊµ� ÁÕáÇ¤ÔÇâÍÅ¢¹Ò´ãËÞ‹ ºÒ§
à«ÅÅ�à»ÅÕèÂ¹ä»à»š¹à«ÅÅ�¢¹ÃÒ¡ àÍ¾Ôà´ÍÃ�ÁÔÊ ÁÕË¹ŒÒ·Õè»‡Í§¡Ñ¹ÍÑ¹µÃÒÂãËŒá¡‹à¹×éÍàÂ×èÍ·Õè
ÍÂÙ‹ÀÒÂã¹¢¹ÃÒ¡¢Í§àÍ¾Ôà´ÍÃ�ÁÔÊ ª‹ÇÂ Ù́´¹éíÒáÅÐáÃ‹¸ÒµØ áÅÐ»‡Í§¡Ñ¹ äÁ‹ãËŒ¹éíÒà¢ŒÒÃÒ¡
ÁÒ¡à¡Ô¹ä»

¡ÒÃ¨Ñ́ àÃÕÂ§â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡



2. ¤ÍÃ�à·¡«� (Cortex) ÍÂÙ‹ÃÐËÇ‹Ò§ªÑé¹ àÍ¾Ôà´ÍÃ�ÁÔÊ áÅÐÊµÕÅ à¹×éÍàÂ×èÍÊ‹Ç¹¹Õé»ÃÐ¡Íº Œ́ÇÂà«ÅÅ� 
¾ÒàÃ§¤ÔÁÒ à»š¹Ê‹Ç¹ãËÞ‹ à«ÅÅ�àËÅ‹Ò¹ÕéÁÕ¼¹Ñ§ºÒ§Í‹Í¹¹Ø‹Á ÍÁ¹éíÒä Œ́ Ṍà«ÅÅ�¾ÒàÃ§¤ÔÁÒ ·íÒË¹ŒÒ·Õè
ÊÐÊÁ¹éíÒáÅÐÍÒËÒÃ»ÃÐàÀ·¤ÒÃ�âºäÎà´Ãµ ¤ÍÃ�à·¡ã¹ÃÒ¡ ¨ÐË¹Ò   ªÑé¹ã¹ÊØ´¢Í§¤ÍÃ�à·¡«� ¤×Í 
àÍ¹â´à´ÍÃ�ÁÔÊ



• ÍÂÙ‹´ŒÒ¹ã¹ÊǾ ¢Í§ªÑé¹ cortex 
• ä Œ́ªÑ´à¨¹ã¹ÃÒ¡¢Í§¾×ªãºàÅÕéÂ§à ṌèÂÇ à«ÅÅ�ªÑé¹¹Õé 
• àÁ×èÍÁÕÍÒÂØÁÒ¡¢Öé¹¨ÐÁÕÊÒÃ«ÙàºÍÅÔ¹ (Suberin) ËÃ×Í ÅÔ¡¹Ô¹ (Lignin) ÁÒà¤Å×Íº·íÒãËŒ¼¹Ñ§
Ë¹Ò¢Öé¹ (¼¹Ñ§à«ÅÅ�·ØµÔÂÀÙÁÔ)

• à»š¹á¶ºËÃ×Í»ÅÍ¡ÍÂÙ‹ à«ÅÅ�á¶ºË¹Ò Ñ́§¡Å‹ÒÇ àÃÕÂ¡Ç‹Ò á¤Ê¾ÒàÃÕÂ¹ÊµÃÔ» (Casparian
strip) ¤Çº¤ØÁ¡ÒÃÅíÒàÅÕÂ§¹éíÒã¹á¹ÇÃÐ¹Òº

2.1 àÍ¹â´à´ÍÃ�ÁÔÊ (Endodermis) à»š¹à«ÅÅ�á¶Çà´ÕÂÇ¡Ñ¹





ÀÒ¾·Õè 2-3 áÊ´§ ¢¹ÃÒ¡à»š¹à«ÅÅ� ·Õèà»ÅÕèÂ¹ÁÒ¨Ò¡àÍ¾Ôà´ÍÃ�ÁÔÊ (Koning, R.E., 1994)
·ÕèÁÒ : http://plantphys.info/Plant_Biology/roots.html







3.  ÊµÕÅ (stele) à»š¹ºÃÔàÇ³·ÕèÍÂÙ‹¶Ñ´¨Ò¡ªÑé¹àÍ¹â´à´ÍÃ�ÁÔÊà¢ŒÒä»ã¹
ÃÒ¡   ¾ºÇ‹ÒªÑé¹¢Í§ÊµÕÅá¤º¡Ç‹ÒªÑé¹¤ÍÃ�à·¡«� ªÑé¹ÊµÕÅ»ÃÐ¡Íº´ŒÇÂªÑé¹µ‹Ò§æ
¤×Í

3.1 à¾ÃÔä«à¤ÔÅ (pericycle) à»š¹ªÑé¹¢Í§à«ÅÅ�·Õè¶Ñ´¨Ò¡àÍ¹â´à´ÍÃ�-
ÁÔÊà¢ŒÒÁÒà«ÅÅ�àÃÕÂ§¡Ñ¹á¶Çà´ÕèÂÇËÃ×Í 2 á¶Çà·‹Ò¹Ñé¹ à¾ÃÔä«à¤ÔÅà»š¹ Ø̈´¡íÒà¹Ô´
¢Í§ÃÒ¡á¢¹§  ¾ºä´Œ·Ñé§ÃÒ¡ãºàÅÕéÂ§¤Ù‹áÅÐÃÒ¡ãºàÅÕéÂ§à´ÕèÂÇ ÃÒ¡¾×ªºÒ§ª¹Ô´·Õè
ÁÕ¡ÒÃà¨ÃÔÞàµÔºâµ·ØµÔÂÀÙÁÔ à¾ÃÔä«à¤ÔÅÊÒÁÒÃ¶à»ÅÕèÂ¹ÊÀÒ¾à»š¹¤ÍÃ�¡á¤ÁàºÕÂÁ
ä´Œ 



ÃÒ¡¶ÑèÇà¢ÕÂÇ¢ŒÒÇâ¾´ ÃÐÂÐ»°ÁÀÙÁÔµÑ́ µÒÁ¢ÇÒ§



¨Ø´¡íÒà¹Ô´ÃÒ¡á¢¹§

A

B

C





ÁÕ¡ÒÃ¨Ñ́ àÃÕÂ§µÑÇà»š¹¡ÅØ‹Á¢Í§ä«àÅÁáÅÐâ¿ÅàÍçÁ  
• ÁÕ¡ÅØ‹Á¢Í§à«ÅÅ�ä«àÅÁ«Öè§à»š¹à«ÅÅ�¢¹Ò´ãËÞ‹àÃÕÂ§µÑÇà»š¹  4-6  á©¡ 

(arch) â´ÂÁÒ¡ÁÑ¡ÁÕ  4 á©¡ 
• ÁÕâ¿ÅàÍçÁ¢¹Ò´àÅç¡  á·Ã¡ÍÂÙ‹ÃÐËÇ‹Ò§á©¡¢Í§ä«àÅÁ 
• ÁÕá¤ÁàºÕÂÁ(vascular cambium & Cork cambium) «Öè§¨Ðáº‹§µÑÇãËŒ

ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅªÑé¹·ÕèÊÍ§ (secondary  vascular  bundle) àÁ×èÍ¾×ªÁÕ
ÍÒÂØÁÒ¡¢Öé¹´ŒÇÂ

3.2 ¡ÅØ‹Á·‹ÍÅíÒàÅÕÂ§ËÃ×ÍÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ (vascular  bundle)

ã¹ÃÒ¡ãºàÅÕéÂ§¤Ù‹



x-s  »ÅÒÂÃÒ¡â¡§¡Ò§





ã¹ÃÒ¡¾×ªãºàÅÕéÂ§à´ÕèÂÇÁÕá©¡¢Í§ä«àÅÁÁÒ¡¡Ç‹Ò 4 ËÃ×Í 5  á©¡  ÁÕ¡ÅØ‹Áâ¾ÅàÍÁá·Ã¡ÃÐËÇ‹Ò§¡ÅØ‹Á
ä«àÅÁ (vascular  bundle)

3.2 ¡ÅØ‹Á·‹ÍÅíÒàÅÕÂ§ËÃ×ÍÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ (vascular  bundle)
ã¹¾×ªãºàÅÕéÂ§à´ÕèÂÇ

ºÃÔàÇ³¡ÅÒ§ÊǾ ¢Í§ÃÒ¡à»š¹à«ÅÅ�¾Ç¡¾ÒàÃ§¤ÔÁÒª‹ÇÂ·íÒË¹ŒÒ·Õèã¹¡ÒÃÊÐÊÁÍÒËÒÃ  
o ã¹ÃÒ¡¾×ªãºàÅÕéÂ§à´ÕèÂÇ àª‹¹ ¢ŒÒÇâ¾´  Ç‹Ò¹¡ÒºËÍÂ àµÂËÍÁ ¾º¾Ô̧ à»‰¹ºÃÔàÇ³¡ÇŒÒ§  
o ¾×ªãºàÅÕéÂ§¤Ù‹ÁÑ¡äÁ‹¾º¨ÐºØºÊÅÒÂä»à¾ÃÒÐ¶Ù¡ä«àÅÁ´Ñ¹à¢ŒÒ´ŒÒ¹ã¹â¤Ã§ÊÃŒÒ§¢Í§ÃÒ¡ äÁ‹¾º

ã¹ÃÒ¡·Õèà¨ÃÔÞÁÒ¨Ò¡àÁÅí́ ËÃ×ÍÃÒ¡á¢¹§ ÍÒ¨¨Ð¾ºã¹ÃÒ¡·Õèà¨ÃÔÞÁÒ¨Ò¡Ê‹Ç¹Í×è¹æ àª‹¹ ÅíÒµŒ¹ 
ãº ÃÒ¡¾ÔàÈÉÍ×è¹ 

3.3 ¾Ô¸  (pith)





x-s ÃÒ¡¾ÅÙ©Õ¡



â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹
(·ÕèÁÒ: http://www umanitoba ca/faculties/science/biological sciences/lab9/biolab9 3 html#Growth )

http://www.umanitoba.ca/faculties/science/biological_sciences/lab9/biolab9_3.html


â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÃÒ¡¾×ªãºàÅÕéÂ§à ṌèÂÇ

(·ÕèÁÒ: http://www.umanitoba.ca/faculties/science/biological_sciences/lab9/biolab9_3.html#Growth )

http://www.umanitoba.ca/faculties/science/biological_sciences/lab9/biolab9_3.html


ÃÒ¡¾×ªãºàÅÕéÂ§¤Ù‹áÊ´§ protoxylem  áÅÐ metaxylem
(·ÕèÁÒ http://www.lima.ohio-state.edu/biology/roots.html)

http://www.lima.ohio-state.edu/biology/roots.html


• ºÃÔàÇ³¢Í§ÃÒ¡·ÕèÁÕ¡ÒÃàµÔºâµ»°ÁÀÙÁÔà¹×éÍàÂ×èÍ¼ÔÇ Œ́Ò¹¹Í¡¢Í§ÃÒ¡¤×Í àÍ¾Ôà´ÍÃ�ÁÔÊ áÅÐ¢¹
ÃÒ¡·ÕèÁÕ¼¹Ñ§à«ÅÅ�ºÒ§·íÒãËŒÊÒÁÒÃ¶ Ù́´«ÖÁ¹éíÒ¼‹Ò¹à«ÅÅ�ä Œ́

• Ê‹Ç¹ºÃÔàÇ³ÃÒ¡·ÕèÁÕ¡ÒÃàµÔºâµ·ØµÔÂÀÙÁÔà¹×éÍàÂ×èÍ¼ÔÇ Œ́Ò¹¹Í¡¢Í§ÃÒ¡à»š¹   à¾ÃÔà ỐÃ�Á«Öè§ Œ́Ò¹
¹Í¡ÊØ´¢Í§à¹×éÍàÂ×èÍ à¾ÃÔà ỐÃ�Áà»š¹¤ÍÃ�¡ »ÃÐ¡Íº Œ́ÇÂà«ÅÅ�¤ÍÃ�¡àÃÕÂ§µÑÇµÔ´¡Ñ¹á¹‹¹ËÅÒÂ
ªÑé¹áÅÐà«ÅÅ�¤ÍÃ�¡·Õèà¨ÃÔÞàµçÁ·Õè¨ÐäÁ‹ÁÕªÕÇÔµ  ·íÒãËŒºÃÔàÇ³·ÕèÁÕ¡ÒÃàµÔºâµ·ØµÔÂÀÙÁÔ Ù́´«ÖÁ¹éíÒ 
äÁ‹ä Œ́ 

ºÃÔàÇ³¢Í§ÃÒ¡·ÕèÁÕ¡ÒÃàµÔºâµ»°ÁÀÙÁÔÊÒÁÒÃ¶´Ù́ «ÖÁ¹éíÒä´Œ
áµ‹ºÃÔàÇ³ÃÒ¡·ÕèÁÕ¡ÒÃàµÔºâµ·ØµÔÂÀÙÁỐ Ù́ «ÖÁ¹éíÒäÁ‹ä´Œ 



Ë¹ŒÒ·Õè¢Í§ÃÒ¡

1. ´Ù´ (absorption) ¹éíÒáÅÐáÃ‹¸ÒµØËÃ×Íà¡Å×ÍáÃ‹µ‹Ò§æ·Õèà»š¹ÊÒÃÅÐÅÒÂÍÂÙ‹ã¹´Ô¹áÅŒÇÅíÒàÅÕÂ§¢Öé¹ä»ÂÑ§Ê‹Ç¹Í×è¹æ
¢Í§¾×ª 

2. ÂÖ´¾×é¹´Ô¹à¾×èÍ¾ÂØ§áÅÐ¤éíÒ¨Ø¹ÅíÒµŒ¹àÍÒäÇŒ
3. ª‹ÇÂÅíÒàÅÕÂ§ÊÒÃµ‹Ò§æä»ÂÑ§à¹×éÍàÂ×èÍµ‹Ò§æ¢Í§¾×ªà¾ÃÒÐã¹ÃÒ¡¡çÁÕÃÐººÅíÒàÅÕÂ§àËÁ×Í¹¡Ñ¹
4. ·íÒË¹ŒÒ·Õè¾ÔàÈÉµ‹Ò§æàª‹¹ à¡çºÊÐÊÁÍÒËÒÃ ª‹ÇÂã¹¡ÒÃËÒÂã¨ Ê×º¾Ñ¹¸Ø� ËÃ×Í¶ŒÒÁÕ¤ÅÍâÃ¿‚ÅÍÂÙ‹́ ŒÇÂ¡ç̈ Ðª‹ÇÂ

ã¹¡ÒÃÊÑ§à¤ÃÒÐË�áÊ§

ª¹Ô´¢Í§ÃÒ¡

• áº‹§à»š¹
1. ÃÒ¡á¡ŒÇ (Root tap)
2. ÃÒ¡á¢¹§ (Lateral root)
3. ÃÒ¡ÇÔÊÒÁÑÞ (Adventitious root)



ÃÒ¡á¡ŒÇ (Root tap)
• ÁÕÅÑ¡É³Ð µÍ¹â¤¹¨ÐâµáÅŒÇ¤‹ÍÂàÃÕÂÇàÅç¡Å§ä»¨¹¶Ö§»ÅÒÂ ¨ÐÂÒÇáÅÐãËÞ‹¡Ç‹ÒÃÒ¡Í×è¹æ·ÕèáÂ¡ÍÍ¡ä» ·íÒ

Ë¹ŒÒ·Õè  à»š¹ËÅÑ¡ÃÑºÊ‹Ç¹Í×è¹æãËŒ·Ã§µÑÇÍÂÙ‹ä Œ́
• ÃÒ¡ª¹Ô´¹Õé¾ºã¹¾×ªãºàÅÕéÂ§¤Ù‹·Õè§Í¡ÍÍ¡¨Ò¡àÁÅç´â´Â»¡µÔ Ê‹Ç¹¾×ªãºàÅÕéÂ§à ṌèÂÇ·Õè§Í¡ÍÍ¡¨Ò¡àÁÅç´ãËÁ‹æ¡çÁÕ

ÃÒ¡ÃÐºº¹ÕéàËÁ×Í¹¡Ñ¹áµ‹ÁÕÍÒÂØä Œ́äÁ‹¹Ò¹¡çà¹‹Òà»„›ÍÂä»áÅŒÇà¡Ô´ÃÒ¡ª¹Ô´ãËÁ‹¢Öé¹ÁÒá·¹(ÃÒ¡½ÍÂ)



ÃÒ¡á¢¹§

• à»š¹ÃÒ¡·Õèà¨ÃÔÞàµÔºâµÍÍ¡ÁÒ¨Ò¡  ÃÒ¡á¡ŒÇ ÁÑ¡§Í¡àÍÕÂ§Å§ä»ã¹ Ố¹¨¹à¡×Íº¢¹Ò¹ËÃ×Í¢¹Ò¹ä»¡Ñº¾×é¹ Ố¹ 
ÃÒ¡ª¹Ô´¹ÕéÍÒ¨áµ¡á¢¹§ÍÍ¡à»š¹·Í´æ ä Œ́ÍÕ¡àÃ×èÍÂæ ·Ñé§ÃÒ¡á¢¹§áÅÐá¢¹§µ‹Ò§æ·ÕèÂ×è¹ÍÍ¡ä»à»š¹·Í´æµ‹Ò§
¡íÒà¹Ô´ÁÒ¨Ò¡à¹×éÍàÂ×èÍà¾ÃÔä«à¤ÔÅã¹ÃÒ¡à ỐÁ·Ñé§ÊÔé¹

ÃÒ¡á¢¹§



¡ÒÃà¡Ô´ÃÒ¡á¢¹§



ÃÒ¡ÇÔÊÒÁÑÞ (Adventitious root)

• à»š¹ÃÒ¡·ÕèäÁ‹ä´Œ¡íÒà¹Ô´ÁÒ¨Ò¡ÃÒ¡á¡ŒÇËÃ×ÍÃÒ¡á¢¹§ ÃÒ¡ª¹Ô´¹ÕéÍÒ¨áµ¡ÍÍ¡¨Ò¡â¤¹µŒ¹¢Í§¾×ª µÒÁ¢ŒÍ¢Í§ÅíÒµŒ¹ËÃ×Í¡Ôè§ 
µÒÁãºËÃ×Í¨Ò¡¡Ôè§µÍ¹¢Í§äÁŒ¼Å·Ø¡ª¹Ô´ áÂ¡à»š¹ª¹Ô´Â‹ÍÂä´ŒµÒÁÃÙ»Ã‹Ò§áÅÐË¹ŒÒ·Õè ä´Œ´Ñ§¹Õé

ÃÒ¡½ÍÂ (fibrous root) 
• à»š¹ÃÒ¡àÊŒ¹àÅç¡æÁÒ¡ÁÒÂ ¢¹Ò´âµÊÁèíÒàÊÁÍ¡Ñ¹äÁ‹äÁ‹

àÃÕÂÇÅ§·Õè»ÅÒÂÍÂ‹Ò§ÃÒ¡á¡ŒÇ §Í¡ÍÍ¡¨Ò¡ÃÍºâ¤¹µŒ¹
á·¹ÃÒ¡á¡ŒÇ·Õè½†ÍàÊÕÂä»ËÃ×Í·ÕèËÂØ´àµÍºâµ ¾ºã¹¾×ª
ãºàÅÕéÂ§à ṌèÂÇà»š¹Ê‹Ç¹ãËÞ‹



ÃÒ¡¤éíÒ Ø̈¹ (Prop root) 

• à»š¹ÃÒ¡·Õèáµ¡ÍÍ¡ÁÒ¨Ò¡¢ŒÍ¢Í§ÅíÒµŒ¹ ·ÕèÍÂÙ‹ãµŒ Ố¹ áÅÐàË¹×Í Ố¹¢Öé¹ÁÒàÅç¡¹ŒÍÂ áÅÐ¾Ø‹§á·§
Å§ä»ã¹ Ố¹ à¾×èÍ¾ÂØ§ÅíÒµŒ¹àÍÒäÇŒäÁ‹ãËŒÅŒÁ§‹ÒÂ àª‹¹ÃÒ¡¤éíÒ Ø̈¹¢Í§µŒ¹¢ŒÒÇâ¾´ µŒ¹ÅíÒà ṎÂ¡ 
µŒ¹â¡§¡Ò§



ÃÒ¡à¡ÒÐ (Climbing root) 

• à»š¹ÃÒ¡·Õèáµ¡ÍÍ¡ÁÒ¨Ò¡¢ŒÍ¢Í§ÅíÒµŒ¹áÅŒÇÁÒà¡ÒÐµÒÁËÅÑ¡ËÃ×ÍàÊÒ à¾×èÍ¾ÂØ§ÅíÒµŒ¹ãËŒµỐ á¹‹¹áÅÐªÙÅíÒµŒ¹
¢Öé¹·ÕèÊÙ§ àª‹¹ÃÒ¡¢Í§¾ÅÙ ¾ÅÙ´‹Ò§ ¡ÅŒÇÂäÁŒ 



ÃÒ¡ÊÑ§à¤ÃÒÐË�áÊ§ (photosynthetic root)

• à»š¹ÃÒ¡·Õèáµ¡ÍÍ¡ÁÒ¨Ò¡¢ŒÍ¢Í§ÅíÒµŒ¹ áÅŒÇËŒÍÂÅ§ÁÒã¹ÍÒ¡ÒÈ ÁÕÊÕà¢ÕÂÇ¢Í§¤ÅÍâÃ¿�Å à»š¹ÃÒ¡·Õè·íÒ
Ë¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�áÊ§  àª‹¹ ÃÒ¡¡ÅŒÇÂäÁŒ·ÕèÁÕÊÕà¢ÕÂÇà©¾ÒÐÃÒ¡Í‹Í¹ ËÃ×Í»ÅÒÂÃÒ¡·Õèá¡‹à·‹Ò¹Ñé¹ 
ÃÒ¡¢Í§ä·Ã â¡§¡Ò§ ÁÕÊÕà¢ÕÂÇà©¾ÒÐµÃ§·ÕèËŒÍÂÍÂÙ‹ã¹ÍÒ¡ÒÈ Ê‹Ç¹·Õèä«Å§ä»ã¹ Ố¹áÅŒÇäÁ‹ÁÕÊÕà¢ÕÂÇàÅÂ



ÃÒ¡ËÒÂã¨  (Respiratory root)
• ÃÒ¡¾Ç¡¹Õéà»š¹á¢¹§§Í¡ÍÍ¡¨Ò¡ÃÒ¡ãËÞ‹·Õèá·§Å§ä»ã¹´Ô¹ÍÕ¡·ÕË¹Öè§ áµ‹á·¹·Õè¨Ð§Í¡Å§ä»ã¹´Ô¹ ¡Ñº ªÙ

»ÅÒÂ¢Öé¹ÁÒàË¹×Í´Ô¹ËÃ×Í¼ÔÇ¹éíÒ ºÒ§·Õ¡çÅÍÂµÒÁ¼ÔÇ¹éíÒ àª‹¹ÃÒ¡¢Í§á¾§¾ÇÂ ¼Ñ¡¡Ðà©´ 



ÃÒ¡¡Ò½Ò¡ 
à»š¹ÃÒ¡¢Í§¾×ªºÒ§ª¹Ô´·ÕèÃÒ¡·Í´ÂÒÇä»µÒÁ¤ÇÒÁÂÒÇ¢Í§¡Ôè§·Õèà¡ÒÐ áÅŒÇÁÕÃÒ¡àÊŒ¹àÅç¡æáµ¡ÍÍ¡â´Â»ÅÒÂÃÒ¡¨Ðá·§Å§ä»¶Ö§·‹Í xylem , phloem ¢Í§
ÅíÒµŒ¹¾×ª·Õèä»ÍÔ§ÍÒÈÑÂ(host)  à¾×èÍáÂ‹§´Ù´¹éíÒáÅÐÍÒËÒÃÊ‹§ãËŒÃÒ¡ãËÞ‹áÅŒÇÊ‹§ä»ÂÑ§Ê‹Ç¹µ‹Ò§æ àª‹¹ ÃÒ¡¡Ò½Ò¡   ½ÍÂ·Í§ à»š¹µŒ¹ à»š¹¼ÅãËŒ¡Ôè§äÁŒ·Õè¶Ù¡
à¡ÒÐ¢Ò´¹éíÒ  áÃ‹¸ÒµØáÅÐÍÒËÒÃáÅÐµÒÂÅ§à©¾ÒÐ¡Ôè§·Õè¶Ù¡ÂÖ´à¡ÒÐ





ÃÒ¡ÊÐÊÁÍÒËÒÃ (storage root )

• à»š¹ÃÒ¡·Õè·íÒË¹ŒÒ·Õèã¹¡ÒÃÊÐÊÁÍÒËÒÃ»ÃÐàÀ·á»‡§ ¹éíÒµÒÅ ËÃ×Í â»ÃµÕ¹àÍÒäÇŒ ·íÒãËŒÁÕÅÑ¡É³ÐÍÇºÍŒÇ¹
àÃÒÁÑ¡àÃÕÂ¡Ç‹Ò ËÑÇ àª‹¹  

ËÑÇá¤ÃÍµ ËÑÇ¼Ñ¡¡Ò´ ËÑÇÁÑ¹à·È ËÑÇÁÑ¹á¡Ç ÁÑ¹ÊíÒ»ÐËÅÑ§ ¡ÃÐªÒÂ  à»š¹µŒ¹



เปรียบเทยีบโครงสร้างราก  ลาํต้นพืช



เปรียบเทยีบโครงสร้างราก  ลาํต้นพืช





¡ÒÃà¨ÃÔÞ¢Í§¾×ª´Í¡ËÅÑ§ÃÐÂÐàÍÁºÃÔâÍáº‹§à»š¹ 2 ÃÐÂÐ ¤×Í

1. ¡ÒÃà¨ÃÔÞàµÔºâµÃÐÂÐ·Õè 1 (primary growth)à»š¹¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§¾×ª
·Õè·íÒãËŒÊ‹Ç¹µ‹Ò§æ¢Í§¾×ªà¨ÃÔÞÂ×´ÂÒÇÍÍ¡·Ò§ Œ́Ò¹¢ŒÒ§

2. ¡ÒÃà¨ÃÔÞàµÔºâµÃÐÂÐ·Õè 2 (secondary growth)à»š¹¡ÒÃà¨ÃÔÞàµÔºâµ·Õè
à¡Ô´¨Ò¡¡ÒÃáº‹§µÑÇ¢Í§à¹×éÍàÂ×èÍá¤ÁàºÕÂÁ ¾ºã¹¾×ªãºàÅÕéÂ§¤Ù‹·Ø¡ª¹Ô´ 
áÅÐ¾×ªãºàÅÕéÂ§à ṌèÂÇºÒ§ª¹Ô´·Õè·íÒãËŒÊ‹Ç¹µ‹Ò§æ¢Í§¾×ªà¨ÃÔÞ·Ò§ Œ́Ò¹¢ŒÒ§



¡ÒÃà¨ÃÔÞàµÔºâµ·Ò§ Œ́Ò¹¤ÇÒÁÊÙ§¢Í§¾×ª¨Ñ´à»š¹¡ÒÃà¨ÃÔÞàµÔºâµ¢Ñé¹µŒ¹  ÍÑ¹à»š¹¼ÅÁÒ¨Ò¡
¡ÒÃáº‹§à«ÅÅ�¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´áÅÐ»ÅÒÂÃÒ¡(apical meristem) ¹Í¡¨Ò¡¹Õéà«ÅÅ�¹ÕéÂÑ§ÁÕ 
¡ÒÃà»ÅÕèÂ¹á»Å§ä»à»š¹ à¹×éÍàÂ×èÍà¨ÃÔÞ¢Ñé¹µŒ¹(primary meristem) 3 ¡ÅØ‹Á  ¤×Í

1. â¾Ãâ·à´ÔÃ�Á (protoderm) à»š¹à¹×éÍàÂ×èÍªÑé¹¹Í¡ÊØ´ Ë‹ÍËØŒÁà¹×éÍàÂ×èÍÍ×è¹æ¢Í§ÃÒ¡äÇŒâ´ÂÃÍº  
Ê‹Ç¹¹Õé¨Ðà»ÅÕèÂ¹á»Å§ä»à»š¹àÍ¾Ôà´ÍÃ�ÁÔÊ

2. â¾Ãá¤ÁàºÕÂÁ (procambium ) à»š¹à¹×éÍàÂ×èÍªÑé¹ã¹ÊØ´«Öè§¨Ðà»ÅÕèÂ¹á»Å§à»š¹ ä«àÅÁ¢Ñé¹µŒ¹ 
(primary xylem) à¹×éÍàÂ×èÍà¨ÃÔÞ á¤ÁàºÕÂÁáÅÐâ¿ÅàÍÁ¢Ñé¹µŒ¹ (phloem)

3. ¡ÃÒÇ´�àÁÍÃÔÊàµçÁ (ground meristem ) ä Œ́á¡‹       à¹×éÍàÂ×èÍ¾×é¹·ÑèÇä»  «Öè§¨Ðà»ÅÕèÂ¹à»š¹
¤ÍÃ�à·¡«� ¾Ô¸áÅÐ¾Ô¸àÃÂ�







FUNCTION OF STEMS 



ÅíÒµŒ¹ (Stem)

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹·ÕèÁÍ§àËç¹¢ŒÍáÅÐ»ÅŒÍ§ªÑ´à¨¹



Epidermis Pith

Cortex Vascular
Bundle

Parenchyma cell

Parenchyma cell

Xylem Phloem

Interfasicular cambium Vascular Cambium

Cambium

Stem



â¤Ã§ÊÃŒÒ§¢Í§àÁÅç´áÅÐàÍÁºÃÔâÍ ¡ÒÃà¨ÃÔÞáÅÐ¾Ñ²¹Ò¢Í§µŒ¹¡ÅŒÒ 

¡ÒÃ§Í¡áÅÐ¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§¾×ª



FUNCTION OF STEMS 

• à¡Ô´¡Ôè§áÅÐãº ´Í¡
• ÅíÒàÅÕÂ§¢¹Ê‹§¹íÒáÅÐáÃ‹¸ÒµØÃÐËÇ‹Ò§ÃÒ¡

áÅÐãº
• ÊÑ§à¤ÃÒÐË� Œ́ÇÂáÊ§(young stem)
• ÊÐÊÁÊÒÃã¹ÅíÒµŒ¹ àª‹¹¹éíÒ áÃ‹¸ÒµØã¹¾×ª

ºÒ§ª¹Ô´ àª‹¹ ¤Ð¹ŒÒ à¼×Í¡
• ¾×ªºÒ§ª¹Ô´ ÅíÒµŒ¹à»ÅÕèÂ¹á»Å§ä»·íÒ

Ë¹ŒÒ·ÕèÍ×è¹

􀂇􀂇 Stems support leaves and branches. 
􀂇􀂇 Stems transport water and solutes 
between roots and leaves. 
􀂇􀂇 Stems in some plants are 
photosynthetic. 
􀂇􀂇 Stems may store materials necessary for 
life (e.g., water, starch, sugar). 
􀂇􀂇 In some plants, stems have become 
adapted for specialized functions. 



ÅíÒµŒ¹ (Stem)

ÅíÒµŒ¹¨Ðáµ¡µ‹Ò§¨Ò¡ÃÒ¡
µÃ§·Õè ÁÕ

- ¢ŒÍ (node) áÅÐ

- »ÅŒÍ§ (Internode)

- ÂÍ´ (Apical bud)



¹Ñ¡àÃÕÂ¹¤Ô´Ç‹ÒÃÐËÇ‹Ò§¢ŒÍáÅÐ»ÅŒÍ§¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ¡ÑºãºàÅÕéÂ§¤Ù‹ ¾×ª
¾Ç¡ã´·ÕèàËç¹¢ŒÍ»ÅŒÍ§ªÑ´à¨¹ ¡Ç‹Ò¡Ñ¹ à¾ÃÒÐàËµØã´ ???



â¤Ã§ÊÃŒÒ§¢Í§ÅíÒµŒ¹¨Ò¡»ÅÒÂÂÍ´



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ́ µÒÁÂÒÇ

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

ãºàÃÔèÁà¡Ô´

ãºÍ‹Í¹

ÅíÒµŒ¹Í‹Í¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ́ µÒÁÂÒÇ

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

ãºàÃÔèÁà¡Ô´

ãºÍ‹Í¹

ÅíÒµŒ¹Í‹Í¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ́ µÒÁÂÒÇ

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

ãºàÃÔèÁà¡Ô´

ãºÍ‹Í¹

ÅíÒµŒ¹Í‹Í¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ́ µÒÁÂÒÇ

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

ãºàÃÔèÁà¡Ô´

ãºÍ‹Í¹

ÅíÒµŒ¹Í‹Í¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ´µÒÁÂÒÇ

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

• à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´ (apical shoot meristem) ÍÂÙ‹ºÃÔàÇ³»ÅÒÂÊǾ ¢Í§ÅíÒµŒ¹ à¹×éÍàÂ×èÍ
ºÃÔàÇ³¹ÕéÁÕ¡ÅØ‹Áà«ÅÅ�à¨ÃÔÞ·Õè¾Ñ²¹Òä»à»š¹ÅíÒµŒ¹ ãº áÅÐµÒµÒÁ«Í¡  â´Â»¡µÔµÒµÒÁ«Í¡
¨Ðà¨ÃÔÞä»à»š¹¡Ôè§



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ´µÒÁÂÒÇ

ãºàÃÔèÁà¡Ố

• ãºàÃÔèÁà¡Ố ËÃ×Íà¹×éÍàÂ×èÍ¡íÒà¹Ố ãº (leaf primordium) ÍÂÙ‹
´ŒÒ¹¢ŒÒ§¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´·Õèà»š¹¢Íº¢Í§¤ÇÒÁâ¤Œ§ 
â´ÂãºàÃÔèÁà¡Ố ¨Ðà¨ÃÔÞ¾Ñ²¹Òä»à»š¹ãºÍ‹Í¹ 



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

• ãºÍ‹Í¹ (young leaf) à»š¹ãº·Õèà¨ÃÔÞäÁ‹àµçÁ·Õè  
ã¹ÃÐÂÐ¹ÕéãºÍ‹Í¹¨ÐÂÑ§á¼‹¡Ò§äÁ‹àµçÁ·Õè â´Â·Õè«Í¡¢Í§
ãºÍ‹Í¹¨ÐÁÕà¹×éÍàÂ×èÍµŒ¹¡íÒà¹Ố ¡Ôè§ àÃÕÂ¡Ç‹Ò µÒµÒÁ«Í¡
àÃÔèÁà¡Ô´ (axillary bud primordium) «Öè§µ‹Íä»¨Ð¾Ñ²¹Ò
ä»à»š¹µÒµÒÁ«Í¡àÁ×èÍãº·ÕèÃÍ§ÃÑºµÒà¨ÃÔÞàµçÁ·Õè «Öè§µÒ
µÒÁ«Í¡ÊÒÁÒÃ¶à¨ÃÔÞà»š¹¡Ôè§ãËÁ‹ä´Œ

ãºÍ‹Í¹

µÒµÒÁ«Í¡àÃÔèÁà¡Ố

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ´µÒÁÂÒÇ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÅíÒµŒ¹Í‹Í¹

• ÅíÒµŒ¹Í‹Í¹ (young stem) ÍÂÙ‹¶Ñ´¨Ò¡µíÒáË¹‹§
ãºàÃÔèÁà¡Ố Å§ÁÒ à»š¹ºÃÔàÇ³·Õè¾ºà«ÅÅ�·ÕèÁÕ
á¹Ç¡ÒÃáº‹§à«ÅÅ�µÑé§©Ò¡¡Ñºá¡¹ÂÒÇ¢Í§ÅíÒµŒ¹ 
à«ÅÅ�·Õèä´Œ̈ Ò¡¡ÒÃáº‹§à«ÅÅ�¨ÐÁÕ¡ÒÃ¢ÂÒÂ¢¹Ò´ 
¨Ò¡¹Ñé¹à«ÅÅ�¨Ðà»ÅÕèÂ¹ÊÀÒ¾áÅÐà¨ÃÔÞàµçÁ·Õèà¾×èÍà»š¹
à«ÅÅ�ª¹Ô´µ‹Ò§ æ ã¹à¹×éÍàÂ×èÍ¶ÒÇÃáÅÐ
·íÒË¹ŒÒ·Õèà©¾ÒÐµ‹Íä»

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§»ÅÒÂÂÍ´µÑ´µÒÁÂÒÇ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

àÁ×èÍà»ÃÕÂºà·ÕÂºÃÙ»»ÅÒÂÂÍ´¡ÑºÃÙ»»ÅÒÂÃÒ¡ ÁÕÅÑ¡É³ÐàËÁ×Í¹
ËÃ×Íáµ¡µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ

ËÁÇ¡ÃÒ¡

ãºàÃÔèÁà¡Ô´ãºÍ‹Í¹

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´

à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÃÒ¡

àËÁ×Í¹¡Ñ¹
¤×ÍÁÕà¹×éÍàÂ×èÍà¨ÃÔÞ·Õè
Ê‹Ç¹»ÅÒÂ

µ‹Ò§¡Ñ¹
- »ÅÒÂÃÒ¡ÁÕ
ËÁÇ¡ÃÒ¡ 

- »ÅÒÂÂÍ´ÁÕãºàÃÔèÁ
à¡Ô´ ãºÍ‹Í¹ áÅÐ
µÒµÒÁ«Í¡àÃÔèÁà¡Ô´

µÒµÒÁ«Í¡àÃÔèÁà¡Ố



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
- ºÃÔàÇ³ã¡ÅŒÂÍ´¢Í§ÅíÒµŒ¹ÁÕ
¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

- ä´Œ¨Ò¡¡ÒÃáº‹§à«ÅÅ�¢Í§à¹×éÍàÂ×èÍà¨ÃÔÞ
»ÅÒÂÂÍ´

- ÅíÒµŒ¹ËÃ×Í¡Ôè§ÁÕ¤ÇÒÁÂÒÇà¾ÔèÁ¢Öé¹



â¤Ã§ÊÃŒÒ§¨Ò¡»ÅÒÂÂÍ´

 áº‹§à»š¹ 4 Ê‹Ç¹

1. à¹×éÍàÂ×èÍà¨ÃÔÞ»ÅÒÂÂÍ´ (Apical meristem)

2. ãºàÃÔèÁà¡Ô´ (Leaf primordium)

3. ãºÍ‹Í¹ (Young leaf) 

4. ÅíÒµŒ¹Í‹Í¹ (Young stem)



 An overview of primary and secondary growth

Figure  35 10
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there are lateral 
meristems that 
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the girth of 

roots and stems.
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Primary  Growth  ¢Í§ÅíÒµŒ¹

·ÕèºÃÔàÇ³»ÅÒÂÊØ´¢Í§ÂÍ´Í‹Í¹ËÃ×ÍµÒÍ‹Í¹àÃÒÊÒÁÒÃ¶áº‹§ÍÍ¡à»š¹ÍÒ³Òà¢µä Œ́à»š¹  3 ºÃÔàÇ³¤×Í

 1. ºÃÔàÇ³»ÅÒÂÂÍ´ à«ÅÅ�áº‹§µÑÇ(region of cell division)  ºÃÔàÇ³¹Õé¨Ð»ÃÐ¡Íº Œ́ÇÂà¹×éÍàÂ×èÍ
à¨ÃÔÞÊ‹Ç¹»ÅÒÂ·ÕèàÃÕÂ¡Ç‹Ò  apical  meristem ËÃ×Í  promeristem à»š¹¡ÅØ‹Áà«ÅÅ�·Õè·íÒË¹ŒÒ·Õè
áº‹§µÑÇà¾ÔèÁ¨íÒ¹Ç¹à«ÅÅ�ÍÂÙ‹µÅÍ´àÇÅÒ

 2. ºÃÔàÇ³à«ÅÅ�Â×´µÑÇ(region of cell elongation)  à»š¹Ê‹Ç¹·ÕèÍÂÙ‹¶Ñ´Å§ÁÒ¨Ò¡ºÃÔàÇ³à«ÅÅ�
áº‹§µÑÇ  â´Âà¹×éÍàÂ×èÍºÃÔàÇ³¹Õé¨ÐàÃÔèÁà»ÅÕèÂ¹á»Å§à»š¹à¹×éÍàÂ×èÍà¨ÃÔÞ·ÕèàÃÕÂ¡Ç‹Ò    primary  
meristem «Öè§»ÃÐ¡Íº Œ́ÇÂà¹×éÍàÂ×èÍµ‹Ò§ª¹Ô´¡Ñ¹  3  ª¹Ô´¤×Í protoderm ,  ground  
meristem áÅÐ procambium «Öè§à¹×éÍàÂ×èÍ Ñ́§¡Å‹ÒÇ¨ÐàÃÕÂ§µÑÇ¡Ñ¹



 3. ºÃÔàÇ³à«ÅÅ�à¨ÃÔÞàµçÁ·Õè (region of maturation)  ·ÕèºÃÔàÇ³¹Õéà¹×éÍàÂ×èÍ primary  
meristem Ñ́§¡Å‹ÒÇ¨Ðà»ÅÕèÂ¹á»Å§à»š¹à¹×éÍàÂ×èÍ¶ÒÇÃ·ÕèàÃÕÂ¡Ç‹Ò  primary  permanent  
tissue  «Öè§»ÃÐ¡Íº Œ́ÇÂà¹×éÍàÂ×èÍª¹Ô´µ‹Ò§æ¤×Í

 3.1)  epidermis  à»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡  protoderm Ê‹Ç¹ãËÞ‹ÁÕ¤ÇÒÁË¹Òà¾ÕÂ§ªÑé¹à´ÕÂÇÍÂÙ‹¹Í¡ÊØ´  
ÍÒ¨à»ÅÕèÂ¹à»š¹»Ò¡ãº(stomata) ËÃ×Í¢¹(trichome or  hair)  

 3.2)  ªÑé¹ Cortex  à»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡  ground  meristem à»š¹ºÃÔàÇ³·Õè»ÃÐ¡Íº¢Öé¹¨Ò¡à¹×éÍàÂ×èÍ
ËÅÒÂªÑé¹ Ö̈§ÁÕÍÒ³Òà¢µ¡ÇŒÒ§ÁÒ¡áµ‹¡çÂÑ§á¤º¡Ç‹Òã¹ÃÒ¡(àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÑºÍÒ³Òà¢µ¢Í§ stele)  
à¹×éÍàÂ×èÍÊ‹Ç¹ãËÞ‹à»š¹ parenchyma,  collenchyma,  chlorenchyma ËÃ×ÍÍÒ¨à»š¹  
sclerenchyma   «Öè§ª‹ÇÂãËŒ¤ÇÒÁá¢ç§áÃ§á¡‹ÅíÒµŒ¹¡çä´Œ  

Primary  Growth  ¢Í§ÅíÒµŒ¹



ªÑé¹ã¹ÊØ´¢Í§ cortex  à»š¹ endodermis  àÃÕÂ§µÑÇªÑé¹à ṌÂÇ  ã¹ÅíÒµŒ¹¢Í§¾×ªÊ‹Ç¹ãËÞ‹ªÑé¹  
endodermis  ¨ÐàËç¹äÁ‹ªÑ´ËÃ×ÍäÁ‹ÁÕàÅÂ(áµ‹ã¹ÃÒ¡ÁÕáÅÐàËç¹ªÑ´à¨¹)      

3.3  ªÑé¹ stele  »ÃÐ¡Íº´ŒÇÂà¹×éÍàÂ×èÍª¹Ô´µ‹Ò§æä´Œá¡‹
 3.3.1)  vascular  bundle  à»š¹¡ÅØ‹Áà¹×éÍàÂ×èÍ·Õèà»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡ procambium  

»ÃÐ¡Íº Œ́ÇÂ 

primary  phloem  ÍÂÙ‹¢ŒÒ§¹Í¡áÅÐ primary  xylem ÍÂÙ‹¢ŒÒ§ã¹  ÃÐËÇ‹Ò§ phloem ¡Ñº 
xylem ¨ÐÁÕ  cambium  «Öè§à»š¹à¹×éÍàÂ×èÍà¨ÃÔÞ·ÕèÁÕ¤ÇÒÁË¹Òà¾ÕÂ§ªÑé¹à ṌÂÇ¤Ñè¹¡ÅÒ§ÍÂÙ‹áÅÐÁÕ
ÅÑ¡É³Ðà»š¹á¶ºÂÒÇ¡çàÅÂàÃÕÂ¡Ç‹Ò   Fascicular  cambium

Primary  Growth  ¢Í§ÅíÒµŒ¹



 Primary  phloem  »ÃÐ¡Íº¢Öé¹ Œ́ÇÂ  protophloem áÅÐ  metaphloem Ê‹Ç¹ primary  xylem ¡ç
»ÃÐ¡Íº Œ́ÇÂ protoxylem áÅÐ metaxylem

 ¡ÒÃà¨ÃÔÞáÅÐá¡‹µÑÇ¢Í§ xylem ã¹ÅíÒµŒ¹¹Ñé¹ÁÑ¡¨ÐàÃÔèÁ¨Ò¡¢ŒÒ§ã¹ËÃ×ÍÈÙ¹Â�¡ÅÒ§ÍÍ¡ä»¢ŒÒ§¹Í¡  áÅÐÁÕ 
protoxylem ÍÂÙ‹¢ŒÒ§ã¹¢Í§ metaxylem ÍÕ¡·ÕË¹Öè§¨Ö§àÃÕÂ¡ xylem áºº¹ÕéÇ‹Ò Endarch xylem

3.3.2)  Pith  à»š¹à¹×éÍàÂ×èÍ·ÕèÍÂÙ‹ã¹ÊØ´¢Í§ÅíÒµŒ¹  à»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡  ground  meristem
»ÃÐ¡Íº Œ́ÇÂ  parenchyma  à»š¹Ê‹Ç¹ãËÞ‹  ·íÒË¹ŒÒ·ÕèÊÐÊÁÍÒËÒÃ  

 ¹Í¡¨Ò¡¨ÐÁÕ  pith  à»š¹äÊŒ¡ÅÒ§áÅŒÇÂÑ§ÁÕ¡ÃÐ¨ÒÂä»ÃÐËÇ‹Ò§¡ÅØ‹Á¢Í§ vascular  bundle ÍÕ¡ Œ́ÇÂ¨Ö§ Ù́¤ÅŒÒÂ
ÃÑÈÁÕ¨Ò¡äÊŒ¡ÅÒ§  àÃÕÂ¡Ç‹Ò  pith  ray  «Öè§·íÒË¹ŒÒ·ÕèÊÐÊÁÍÒËÒÃáÅÐª‹ÇÂÅíÒàÅÕÂ§¹éíÒ  à¡Å×ÍáÃ‹µ‹Ò§æáÅÐÍÒËÒÃ
ä»·Ò§ Œ́Ò¹¢ŒÒ§¢Í§ÅíÒµŒ¹

Primary  Growth  ¢Í§ÅíÒµŒ¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇµÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ ¢. ÅíÒµŒ¹¢ŒÒÇâ¾´

¡. ¢.

ÃÙ»ÅíÒµŒ¹ËÁÍ¹ŒÍÂáÅÐÃÙ»ÅíÒµŒ¹¢ŒÒÇâ¾´ àÍ×éÍà¿„œÍâ´Â ÃÈ.´Ã.ÁÒ¹Ôµ ¤Ô´ÍÂÙ‹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹µÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹¶ÑèÇà¢ÕÂÇ ¢. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ

¡.
¢.

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÃÙ»ÅíÒµŒ¹¶ÑèÇà¢ÕÂÇ àÍ×éÍà¿„œÍâ´Â ÃÈ.´Ã.ÁÒ¹Ôµ ¤Ô´ÍÂÙ‹

ÁÕ 3 ªÑé¹
- àÍ¾Ôà´ÍÃ�ÁÔÊ
- ¤ÍÃ�à·¡«�
- ÊµÕÅ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÃÙ»¢ÂÒÂÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹µÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹¶ÑèÇà¢ÕÂÇ ¢. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

àÍ¾Ôà´ÍÃ�ÁÔÊ

¡
.

¢
.



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

¤ÍÃ�à·¡«�

¡
.

¢
.

¾ÒàÃ§¤ÔÁÒ ¤ÍÅàÅ§¤ÔÁÒ

ÃÙ»¢ÂÒÂÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹µÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹¶ÑèÇà¢ÕÂÇ ¢. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÊµÕÅ

ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ

â¿ÅàÍçÁ»°ÁÀÙÁÔ

ä«àÅçÁ»°ÁÀÙÁÔ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹µÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
áÊ´§ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅàÃÕÂ§à»š¹Ç§ áÅÐÃÙ»¢ÂÒÂÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ
¡. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ ¢. ÃÙ»¢ÂÒÂÅíÒµŒ¹ËÁÍ¹ŒÍÂ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§à´ÕèÂÇµÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
áÊ´§ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅàÃÕÂ§¡ÃÐ¨ÒÂ·ÑèÇä» áÅÐÃÙ»¢ÂÒÂÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ

¡. ÅíÒµŒ¹¢ŒÒÇâ¾´ ¢. ÃÙ»¢ÂÒÂÅíÒµŒ¹¢ŒÒÇâ¾´

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ

â¿ÅàÍçÁ
àÇÊà«ÅàÁÁàºÍÃ� ä«àÅçÁ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇµÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ ¢. ÅíÒµŒ¹¢ŒÒÇâ¾´

¡. ¢.

¾Ô¸
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Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÃÙ»¢ÂÒÂÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹µÑ´µÒÁ¢ÇÒ§ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ
¡. ÅíÒµŒ¹¶ÑèÇà¢ÕÂÇ ¢. ÅíÒµŒ¹ËÁÍ¹ŒÍÂ

â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

¡
.

¢
.

¾ÒàÃ§¤ÔÁÒã¹¾Ô̧



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÅíÒµŒ¹ä¼‹µÑ´µÒÁ¢ÇÒ§

ª‹Í§¾Ô̧

¾×ªãºàÅÕéÂ§à´ÕèÂÇºÒ§ª¹Ố  àÁ×èÍ
ÅíÒµŒ¹ÁÕÍÒÂØÁÒ¡¢Öé¹ ¾ºÇ‹Ò ºÃÔàÇ³
á¡¹¡ÅÒ§ÅíÒµŒ¹«Öè§ÍÒ¨ÃÇÁ·Ñé§¾Ô̧  áÅÐ
à¹×éÍàÂ×èÍÍ×è¹ÍÒ¨ÊÅÒÂä»¡ÅÒÂà»š¹ª‹Í§ 
àÃÕÂ¡Ç‹Ò ª‹Í§¾Ô̧  (pith cavity)

ÃÙ»ÅíÒµŒ¹ä¼‹ àÍ×éÍà¿„œÍâ´Â ÃÈ.´Ã.ÁÒ¹Ôµ ¤Ô´ÍÂÙ‹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

à¹×éÍàÂ×èÍªÑé¹µ‹Ò§ æ áÅÐ¡ÒÃ¨Ñ́ àÃÕÂ§µÑÇ¢Í§ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅã¹
ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇàËÁ×Í¹ËÃ×Íáµ¡µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÅÑ¡É³Ð·ÕèÊíÒ¤ÑÞ¢Í§â¤Ã§ÊÃŒÒ§ÀÒÂ¹Í¡¢Í§ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇ
àËÁ×Í¹ËÃ×Íáµ¡µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ

»ÃÐàÀ·¢Í§
ÅíÒµŒ¹¾×ª

ÅÑ¡É³Ð·ÕèàËÁ×Í¹¡Ñ¹ ÅÑ¡É³Ð·Õèµ‹Ò§¡Ñ¹

¾×ªãºàÅÕéÂ§¤Ù‹ ¼ÔÇ¢Í§ÅíÒµŒ¹àÃÕÂºËÃ×Í¢ÃØ¢ÃÐ  
ÁÕ¢¹  ÊÕ¢Í§ÅíÒµŒ¹ÁÕÊÕà¢ÕÂÇ

ËÃ×ÍÁÕÊÕÍ×è¹»¹

àËç¹¢ŒÍáÅÐ»ÅŒÍ§
äÁ‹ªÑ´à¨¹

àËç¹µÒµÒÁ«Í¡
ªÑ´à¨¹

¾×ªãºàÅÕéÂ§à´ÕèÂÇ àËç¹¢ŒÍáÅÐ»ÅŒÍ§
ªÑ´à¨¹

äÁ‹àËç¹µÒµÒÁ«Í¡



ä´ÍÐá¡ÃÁà»ÃÕÂºà·ÕÂºâ¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹¾×ª ¡. ÅíÒµŒ¹ãºàÅÕéÂ§¤Ù‹ ¢. ÅíÒµŒ¹¾×ªãºàÅÕéÂ§ à´ÕèÂÇ



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹  ãºàÅÕéÂ§à´ÕèÂÇ

 à¹×éÍàÂ×èÍªÑé¹µ‹Ò§æáÅÐ¡ÒÃ¨Ñ´àÃÕÂ§µÑÇ¢Í§ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à ỐÅã¹ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à ṌèÂÇ
àËÁ×Í¹ËÃ×Íáµ¡µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ



â¤Ã§ÊÃŒÒ§ÀÒÂã¹ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹áÅÐ¾×ªãºàÅÕéÂ§à´ÕèÂÇ  ¡. ¾×ªãºàÅÕéÂ§¤Ù‹ (ËÁÍ¹ŒÍÂ) ¢-§. ¾×ªãº àÅÕéÂ§à´ÕèÂÇ  (¢. ¡¡ ¤. ä¼‹ §. ¡¡ÊÒÁàËÅÕèÂÁ) 



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹



â¤Ã§ÊÃŒÒ§ÅíÒµŒ¹ãºàÅÕéÂ§à´ÕèÂÇ

ÀÒ¾ÁÑ´·‹ÍÅíÒàÅÕÂ§¢Í§ÅíÒµŒ¹¾×ªãºàÅÕéÂ§à ṌèÂÇ



â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹



Primary  Growth  ¢Í§ÅíÒµŒ¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

àÍ¾Ôà´ÍÃ�ÁÔÊ

àÍ¾Ôà´ÍÃ�ÁÔÊ

ÃÒ¡
- à«ÅÅ�àÃÕÂ§µÑÇà»š¹á¶Çà´ÕÂÇ
- ÁÕ¢¹ÃÒ¡
- äÁ‹ÁÕ»Ò¡ãº
- à«ÅÅ�¼ÔÇäÁ‹ÁÕ¤ÔÇ·Ô¹à¤Å×Íº

ÅíÒµŒ¹
- à«ÅÅ�àÃÕÂ§µÑÇà»š¹á¶Çà´ÕÂÇ
- ÁÕ¢¹ ËÃ×Íµ‹ÍÁ
- ÁÕ»Ò¡ãº
- ¾º¤ÔÇ·Ô¹ÊÐÊÁà»š¹ªÑé¹¤ÔÇ·Ôà¤ÔÅ

à»ÃÕÂºà·ÕÂº ÃÒ¡    ÅíÒµŒ¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

¤ÍÃ�à·¡«�

¤ÍÃ�à·¡«�

ÃÒ¡
- ¢Íºà¢µ¡ÇŒÒ§àÁ×èÍà·ÕÂº¡ÑºÊµÕÅ
ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

- Ê‹Ç¹ãËÞ‹¾º¾ÒàÃ§¤ÔÁÒ
- ¾ºàÍ¹â´à´ÍÃ�ÁÔÊ

ÅíÒµŒ¹
- ¢Íºà¢µá¤ºàÁ×èÍà·ÕÂº¡ÑºÊµÕÅ
ã¹ÃÐÂÐ¡ÒÃàµÔºâµ»°ÁÀÙÁÔ

- Ê‹Ç¹ãËÞ‹¾º¾ÒàÃ§¤ÔÁÒ
- äÁ‹¾ºàÍ¹â´à´ÍÃ�ÁÔÊ ËÃ×ÍàËç¹
äÁ‹ªÑ´à¨¹

à»ÃÕÂºà·ÕÂº ÃÒ¡    ÅíÒµŒ¹



Ê¶ÒºÑ¹Ê‹§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

ÊµÕÅ

ÊµÕÅ

ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅ

ÃÒ¡
- ¢Íºà¢µá¤ºàÁ×èÍà·ÕÂº¡Ñº¤ÍÃ�à·¡«�ã¹ÃÐÂÐ¡ÒÃ
àµÔºâµ»°ÁÀÙÁÔ

- ¾ºà¾ÃÔä«à¤ÔÅ
- ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅÁÕ 1 ¡ÅØ‹Á ÅÑ¡É³Ðà»š¹á©¡
- ÁÕ¾Ô¸à©¾ÒÐã¹¾×ªãºàÅÕéÂ§à´ÕèÂÇ

ÅíÒµŒ¹
- ¢Íºà¢µ¡ÇŒÒ§ àÁ×èÍà·ÕÂº¡Ñº¤ÍÃ�à·¡«�ã¹ÃÐÂÐ¡ÒÃ
àµÔºâµ»°ÁÀÙÁÔ

- äÁ‹¾ºà¾ÃÔä«à¤ÔÅ
- ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à´ÔÅÁÕËÅÒÂ¡ÅØ‹Á
- ÁÕ¾Ô¸à©¾ÒÐã¹¾×ªãºàÅÕéÂ§¤Ù‹ áµ‹¾×ªãºàÅÕéÂ§à´ÕèÂÇàËç¹
¢Íºà¢µäÁ‹ªÑ́ à¨¹

à»ÃÕÂºà·ÕÂº ÃÒ¡    ÅíÒµŒ¹



ÃÒ¡ ¡Ñº ÅíÒµŒ¹ »ÃÐ¡Íº Œ́ÇÂà¹×éÍàÂ×èÍàÃÕÂ§µÑÇ 3 ªÑé¹ àËÁ×Í¹¡Ñ¹ ¤×Í àÍ¾Ôà´ÍÃ�ÁÔÊ / ¤ÍÃ�à·ç¡«� /ÊµÕÅ
* áÅŒÇ¹Ñ¡àÃÕÂ¹¨Ð·ÃÒºä Œ́ÍÂ‹Ò§äÃÇ‹ÒÃÒ¡ áÅÐ ÅíÒµŒ¹ ÁÕ¤ÇÒÁáµ¡µ‹Ò§¡Ñ¹

¤ÇÒÁáµ¡µ‹Ò§ÃÐËÇ‹Ò§ÃÒ¡¡ÑºÅíÒµŒ¹
 àÍ¾Ôà´ÍÃ�ÁÔÊ

 ¤ÍÃ�à·ç¡«� 

 ÊµÕÅ



¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§ÅíÒµŒ¹ÃÐÂÐ·ØµÔÂÀÙÁÔ Secondary  growth



¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§ÅíÒµŒ¹ÃÐÂÐ·ØµÔÂÀÙÁÔ Secondary  growth

à»š¹¡ÒÃà¨ÃÔÞàµÔºâµ·Õèµ‹Íà¹×èÍ§ ¨Ò¡¡ÒÃà¨ÃÔÞàµÔºâµÃÐÂÐ·Ôè 1 ·íÒãËŒ¾×ªÁÕ¢¹Ò´àÊŒ¹¼‹Ò¹ÈÙ¹Â�¡ÅÒ§
ÁÒ¡¢Öé¹   ·íÒãËŒ¾×ª·ÕèÁÕÍÒÂØÂ×¹¢Öé¹à¹×èÍ§¨Ò¡ÁÕà¹×éÍàÂ×èÍãËÁ‹à¡Ô´¢Öé¹àÃ×èÍÂæ ·´á·¹à¹×éÍàÂ×èÍà¡‹Ò·ÕèµÒÂä» 
à¾ÃÒÐà«ÅÅ�¾×ªÊ‹Ç¹ãËÁ‹ÊÒÁÒÃ¶ÁÕªÕÇÔµÍÂÙ‹ä Œ́äÁ‹à¡Ô¹ 3  »‚ ¡ÒÃà¨ÃÔÞàµÔºâµÃÐÂÐ·Õè 2 Secondary 
growth ¢Í§ÅíÒµŒ¹·íÒãËŒä Œ́ secondary  permanent  tissue ¨Ò¡¡ÒÃáº‹§µÑÇ¢Í§ secondary 
meristem «Öè§ÁÕ¡ÃÐºÇ¹¡ÒÃà¡Ô´ ¤×Í

 1.  ÊÃŒÒ§ Vascular cambium  ¢Öé¹ÁÒ¡‹Í¹â´Âà«ÅÅ�ºÒ§Ê‹Ç¹¢Í§ pith ray ·ÕèÍÂÙ‹ÃÐËÇ‹Ò§¡ÅØ‹Á·‹Í
ÅíÒàÅÕÂ§¹éíÒáÅÐ·‹ÍÅíÒàÅÕÂ§ÍÒËÒÃà»ÅÕèÂ¹ÁÒà»š¹à«ÅÅ�à¨ÃÔÞ Interfascicular  cambium áÅÐä»
àª×èÍÁµ‹Í¡Ñºá¤ÁàºÕÂÁ·ÕèÍÂÙ‹ÃÐËÇ‹Ò§ä«àÅÁáÅÐâ¿ÅàÍÁÃÐÂÐáÃ¡ «Öè§ÁÕÅÑ¡É³Ðà»š¹á¶º¨Ö§àÃÕÂ¡Ç‹Ò  
Fascicular  cambium  ¡ÅÒÂà»š¹Ç§áËÇ¹ àÃÕÂ¡ÃÇÁÇ‹Ò Vascular cambium 



2. vascular cambium á·Ã¡·ÕèÍÂÙ‹ÃÐËÇ‹Ò§ primary  phloem áÅÐ primary xylem(fc:………………………) 
áº‹§µÑÇãËŒà¹×éÍàÂ×èÍ¢ŒÒ§¹Í¡à»š¹ secondary  phloem  áº‹§µÑÇãËŒà¹×éÍàÂ×èÍ¢ŒÒ§ã¹à»š¹ secondary xylem  áÅÐ
ä Œ́ secondary  phloem ¢ÂÒÂÍÍ¡ Œ́Ò¹¹Í¡ áÅÐÃÐËÇ‹Ò§¡ÅØ‹ÁÁÑ´·‹ÍÅíÒàÅÕÂ§(ic:…………………………………….)

 vascular  cambium  áº‹§µÑÇ   à¡Ô´  secondary  xylem ÁÒ¡¡Ç‹Ò secondary  phloem 
àª‹¹à ṌÂÇ¡Ñºã¹ÃÒ¡  ·íÒãËŒÅíÒµŒ¹¢Í§¾×ª¢ÂÒÂãËÞ‹¢Öé¹àÃ×èÍÂæ ã¹¢³Ð·ÕèÁÕ¡ÒÃà¡Ô´ secondary  phloem 
¹Ñé¹   primary  phloem ·Õèà¡Ô´¢Öé¹¡‹Í¹·ÕèÍÂÙ‹·Ò§ Œ́Ò¹¹Í¡¡ç¨Ð¶Ù¡ Ñ́¹¨¹à«ÅÅ�ºØºÊÅÒÂáÅÐã¹·ÕèÊØ´¡çÊÙÞËÒÂä»
àª‹¹à ṌÂÇ¡Ñºã¹ÃÒ¡

¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§ÅíÒµŒ¹ÃÐÂÐ·ØµÔÂÀÙÁÔ Secondary  growth

 ÊíÒËÃÑºà¹×éÍàÂ×èÍ¢Í§  secondary  xylem   áÅÐ secondary  phloem  ÁÕÅÑ¡É³ÐÃÙ»Ã‹Ò§¤ÅŒÒÂà ỐÁáµ‹ÁÕ
parenchyma  ºÒ§¡ÅØ‹Á¨Ð·íÒË¹ŒÒ·ÕèÅíÒàÅÕÂ§¹éíÒËÃ×ÍÍÒËÒÃÍÍ¡·Ò§ Œ́Ò¹¢ŒÒ§àÃÕÂ¡Ç‹Ò  xylem ray  ËÃ×Í  
phloem  ray  

ã¹¾×ªºÒ§ª¹Ô´  parenchyma ·ÕèÍÂÙ‹ÃÐËÇ‹Ò§ vascular  bundle  ·ÕèàÃÕÂ¡Ç‹Ò  pith  ray  ¹Ñé¹¨Ðá»ÃÊÀÒ¾¡ÅÑºÁÕ
¤Ø³ÊÁºÑµÔà»š¹à¹×éÍàÂ×èÍà¨ÃÔÞãËÁ‹¡ÅÒÂà»š¹ cambium  áÅÐàÃÕÂ¡  cambium  ·ÕèÍÂÙ‹ÃÐËÇ‹Ò§¡ÅØ‹Á¢Í§  vascular  bundle  ¹ÕéÇ‹Ò  
Interfascicular  cambium «Öè§¨Ðàª×èÍÁµ‹ÍÃÐËÇ‹Ò§  fascicular  cambium(                                 ) 
·íÒãËŒ cambium µ‹Í¡Ñ¹à»š¹Ç§ÃÍºÅíÒµŒ¹à»š¹ vascular cambium áµ‹¾×ªºÒ§ª¹Ô´¡çäÁ‹à¡Ô´  interfascicular  cambium



¡ÅØ‹Á·‹ÍÅíÒàÅÕÂ§áÅÐ interfascicular cambium ¨Ò¡  x-s ÅíÒµŒ¹·Í§¾Ñ¹ª‹Ò§



Phloem

xylem

Sclerenchyma

epidermis

cortex



 Viewed in transverse section, the vascular cambium
 Appears as a ring, with interspersed regions of dividing cells called fusiform 

initials and ray initials

Figure 35.19a, b

Vascular
cambium

C

Types of cell division. An initial can divide 
transversely to form two cambial initials (C) 
or radially to form an initial and either a 
xylem (X) or phloem (P) cell.

(a)

Accumulation of secondary growth. Although shown here 
as alternately adding xylem and phloem, a cambial initial usually
produces much more xylem.

(b)



 ¡ÒÃáº‹§à«ÅÅ�¢Í§  vascular  cambium   ¨ÐÊ‹§¼ÅãËŒ xylem Ë¹ÒÁÒ¡  Ñ́¹à¢ŒÒÊÙ‹ã¨¡ÅÒ§¢Í§ÅíÒµŒ¹·íÒ
ãËŒÅíÒµŒ¹Ê‹Ç¹¢Í§ pith  àÅç¡á¤ºáÅÐËÒÂä»  àÃÕÂ¡à¹×éÍàÂ×èÍµÑé§áµ‹ secondary  xylem  ¨¹¶Ö§á¡¹ã¹
ÊØ´¢Í§ÅíÒµŒ¹Ç‹Ò à¹×éÍäÁŒ(wood)

¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§ÅíÒµŒ¹ÃÐÂÐ·ØµÔÂÀÙÁÔ Secondary  growth

¾×ª·ÕèÁÕÍÒÂØÁÒ¡æáÅÐÁÕ¡ÒÃáº‹§à«ÅÅ�¢Í§ vascular cambium à¾×èÍãËŒà¡Ô´ secondary xylem «Öè§
¨Ð Ñ́¹ãËŒ  parenchyma  ¢Í§  pith ÊÅÒÂä»áÅÐ Ñ́¹  primary  xylem ãËŒÁÒÍÂÙ‹µÃ§¡ÅÒ§ÅíÒµŒ¹
primary  xylem  áÅÐÁÕÊÒÃÍÔ¹·ÃÕÂ�¾Ç¡àÃ«Ô¹(resin) á·¹¹Ô¹(tannin)ÁÒÊÐÊÁ·íÒãËŒÁÍ§ Ù́ÊÕà¢ŒÁ¡Ç‹ÒÊ‹Ç¹
Í×è¹æ ·‹Í¢Í§  xylem ¡ç¨Ð¶Ù¡ÊÒÃ·ÕèÊÐÊÁÁÒÍØ´µÑ¹·‹ÍäÁ‹ÊÒÁÒÃ¶ÅíÒàÅÕÂ§¹éíÒáÅÐáÃ‹¸ÒµØä Œ́ÍÕ¡µ‹Íä»  àÃÕÂ¡  
xylem  ºÃÔàÇ³¹ÕéÇ‹Ò  á¡‹¹äÁŒ (heart  wood) Ê‹Ç¹ xylem    

à¡Ô´·ÕËÅÑ§áÅÐÍÂÙ‹ÃÍº¹Í¡ÂÑ§äÁ‹ÁÕ¡ÒÃÊÐÊÁÊÒÃµ‹Ò§æ ÊÕ¨Ö§¨Ò§¡Ç‹Ò xylem ·ÕèÍÂÙ‹ªÑé¹ã¹áÅÐÂÑ§¤§·íÒ
Ë¹ŒÒ·ÕèÅíÒàÅÕÂ§¹éíÒáÅÐáÃ‹¸ÒµØÍÂÙ‹àÃÕÂ¡ xylem ºÃÔàÇ³¹ÕéÇ‹Ò¡ÃÐ¾Õé (sapwood)  â´Â·Õè·Ñé§á¡‹¹äÁŒáÅÐà¹×éÍäÁŒ
¨Ñ´à»š¹Ê‹Ç¹¢Í§  à¹×éÍäÁŒ(wood)



à¹×éÍäÁŒ(wood)áÅÐà»Å×Í¡äÁŒ(bark)



ÀÒ¤µÑ´µÒÁ¢ÇÒ§¢Í§ÅíÒµŒ¹¾×ª·ÕèÁÕÇ§¢Í§¡ÒÃà¨ÃÔÞàµÔºâµ(growth ring)ã¹à¹×éÍäÁŒ



ÀÒ¤µÑ´µÒÁ¢ÇÒ§¢Í§ÅíÒµŒ¹¾×ª  áÊ´§á¡‹¹áÅÐ¡ÃÐ¾Õé



Ç§»‚¢Í§¾×ª

ray



ÅÑ¡É³Ð¢Í§Ç§»‚ (early wood - late  wood)



 3.  Cork  cambium  (phellogen)

 ã¹ÅíÒµŒ¹·ÕèàµÔºâµÁÒ¡æ¨ÐÁÕ¡ÒÃÊÃŒÒ§à¹×éÍàÂ×èÍ  «Öè§à¡Ô´¨Ò¡¡ÒÃá»ÃÊÀÒ¾¢Í§à¹×éÍàÂ×èÍ

 parenchyma  ËÃ×Í  collenchyma  ã¹ªÑé¹  cortex áº‹§à«ÅÅ� à¡Ô´ cork  cambium (              )

 cork  cambium  áº‹§à«ÅÅ� à¡Ô´ phellem 

 cork parenchyma.
ÊÃŒÒ§ phelloderm  



¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§ÅíÒµŒ¹ÃÐÂÐ·ØµÔÂÀÙÁÔ Secondary  growth

ÀÒ¾ ¡ÒÃà¡Ố à¹×éÍàÂ×èÍ¤ÍÃ�¡



cutin Epidermis

Cork Cells

Cork Cambium
Phelloderm

suberin



Bark =
epidermis + periderm + 
cortex + phloem

Wood =

secondary xylem only!

Pith =

a small percentage of 
tree diameter at
maturity

Bark  à»Å×Í¡äÁŒ

 Ê‹Ç¹à¹×éÍàÂ×èÍ·ÕèÍÂÙ‹¶Ñ́ ÍÍ¡ÁÒ¨Ò¡  vascular  cambium  ¨¹¶Ö§¹Í¡ÊØ´¢Í§ÅíÒµŒ¹â´ÂäÁ‹ÃÇÁ vascular  cambium àÃÕÂ¡Ç‹Ò  
à»Å×Í¡äÁŒ(bark) ÃÇÁ phloem , cork  cambium «Öè§¨ÐãËŒ phellem   áÅÐ phelloderm (ÍŒÒ§µÒÁ Campbell and  
Reece, 2002)   

 áµ‹ºÒ§µíÒÃÒ¡çºÍ¡Ç‹Ò  Bark  ¤×Íà¹×éÍàÂ×èÍµÑé§áµ‹ vascular  cambium  ÍÍ¡ÁÒ¨¹¶Ö§¹Í¡ÊØ´¢Í§ÅíÒµŒ¹â´ÂÃÇÁàÍÒ 
vascular  cambium ´ŒÇÂ



 ã¹Ä´Ù¹éíÒÁÒ¡¾×ª¨Ð´Ù´¹éíÒä´ŒÁÒ¡·íÒãËŒ cambium  Ç‹Í§äÇ¢Öé¹áº‹§µÑÇàÃçÇãËŒ  secondary  xylem  í̈Ò¹Ç¹ÁÒ¡  à«ÅÅ�ÁÕ¢¹Ò´
ãËÞ‹  ÍŒÇ¹  ÁÕ¼¹Ñ§à«ÅÅ�¤‹Í¹¢ŒÒ§ºÒ§à¾ÃÒÐÁÕàÇÅÒÊÐÊÁÊÒÃ»ÃÐ¡ÍºÅÔ¡¹Ô¹¹ŒÍÂ àÃÕÂ¡à¹×éÍäÁŒª‹Ç§¹ÕéÇ‹Ò  Spring  wood
(earlywood)

 ã¹Ä´Ù¹éíÒ¹ŒÍÂ  ¹éíÒã¹´Ô¹ÁÕ¹ŒÍÂ  ÃÒ¡´Ù´¹éíÒä´Œ¹ŒÍÂ  ãºÃ‹Ç§  ¡ÒÃÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§¡ç¹ŒÍÂµÒÁä»´ŒÇÂ  à«ÅÅ�¢Ò´¹éíÒ¢Ò´ÍÒËÒÃ  
·íÒãËŒ  cambium à©×èÍÂªÒ Ö̈§áº‹§µÑÇªŒÒ(ËÃ×ÍäÁ‹áº‹§àÅÂ)  ·íÒãËŒä´Œ secondary  xylem í̈Ò¹Ç¹¹ŒÍÂáÅÐÁÕ¢¹Ò´àÅç¡áµ‹ÁÕ¼¹Ñ§
Ë¹ÒáÅÐá¢ç§áÃ§ÁÒ¡à¾ÃÒÐÁÕàÇÅÒÊÐÊÁÊÒÃ»ÃÐ¡Íº¹Ò¹  àÃÕÂ¡à¹×éÍäÁŒ·Õèà¡Ô´ã¹Ä´Ù¹ÕéÇ‹Ò  Summer  wood (latewood)

 àÁ×èÍà¡Ô´Ä´Ù·Ñé§  2  Ä´Ù¡ç¤ÃºË¹Öè§»‚¾Í´Õ  ´Ñ§¹Ñé¹ã¹»‚Ë¹Öè§æÇ§»‚ Ö̈§»ÃÐ¡Íº´ŒÇÂà¹×éÍäÁŒÊÍ§Ê‹Ç¹¤×Í  spring  wood  ¡Ñº 
summer  wood 

Ç§»‚(annual  ring)

 àÁ×èÍµÑ´µÒÁ¢ÇÒ§¢Í§ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹·ÕèÁÕÍÒÂØÁÒ¡æ¨ÐàËç¹Ê‹Ç¹¢Í§à¹×éÍäÁŒ(wood) ÁÕÅÑ¡É³Ðà»š¹Ç§ÃÍºæÅíÒµŒ¹  ¨íÒ¹Ç¹Ç§¡ç¨Ð
ÁÒ¡¹ŒÍÂµÒÁÍÒÂØ¢Í§µŒ¹äÁŒ¹Ñé¹áµ‹ÅÐÇ§àÃÕÂ¡Ç‹Ò  Ç§»‚(annual  ring)

 ¨íÒ¹Ç¹Ç§»‚¤×Í  xylem ·Õèà¡Ô´¢Öé¹ã¹»‚Ë¹Öè§  ã¹ÃÐÂÐ»‚Ë¹Öè§¹Ñé¹¶ŒÒäÁ‹¤Ô´Ä´ÙË¹ÒÇÃŒÍ¹ËÃ×Í½¹áÅŒÇàÃÒÊÒÁÒÃ¶áº‹§Ä´ÙÍÍ¡à»š¹ 
2 Ä´Ù¤×ÍÄ´Ù¹éíÒÁÒ¡(spring wood)¡ÑºÄ´Ù¹éíÒ¹ŒÍÂ(Ä´ÙáÅŒ§)(summer wood)

ã¹ 1 »‚ ÇÒÊ¤ÔÇÅÒÃ�á¤ÁàºÕÂÁ¨ÐÁÕ¡ÒÃáº‹§à«ÅÅ�à¾ÔèÁ¢Öé¹µÒÁ¨íÒ¹Ç¹ÁÒ¡¹ŒÍÂµ‹Ò§¡Ñ¹ã¹áµ‹ÅÐÄ´Ù  «Öè§¢Öé¹¨Ð¢Öé¹ÍÂÙ‹¡Ñº»ÃÔÁÒ³
¹éíÒáÅÐÍÒËÒÃ  à«ÅÅ�ªÑé¹ä«àÅÁ·ÕèÊÃŒÒ§¢Öé¹ã¹Ä´Ù½¹¨Ðà¨ÃÔÞàÃçÇÁÕ¢¹Ò´ãËÞ‹·íÒãËŒä«àÅÁ¡ÇŒÒ§áÅÐÁÑ¡ÁÕÊÕ¨Ò§  Ê‹Ç¹ã¹Ä´ÙáÅŒ§¨ÐÁÕÊÕ
à¢ŒÁ  ÅÑ¡É³Ð´Ñ§¡Å‹ÒÇ·íÒãËŒà¹×éÍäÁŒÁÕÊṎ Ò§áÅÐÊÕà¢ŒÁÊÅÑº¡Ñ¹ÁÍ§àËç¹à»š¹Ç§ àÃÕÂ¡Ç‹Ò Ç§»‚  (annual ring)



 á¡‹¹äÁŒ (heart wood) ÁÒ¨Ò¡ä«àÅÁ¢Ñé¹µŒ¹·Õè Œ́Ò¹·ÕèÍÂÙ‹ã¹ÊØ´¢Í§ÅíÒµŒ¹ËÃ×ÍÃÒ¡·ÕèÁÕÍÒÂØÁÒ¡
áÅŒÇÍØ´µÑ¹

â¤Ã§ÊÃŒÒ§¢Í§µŒ¹äÁŒ(stem structure)à¨ÃÔÞã¹ÃÐÂÐ·ØµÔÂÀÙÁÔ

 ¡ÃÐ¾ÕéäÁŒ (sap wood) ¤×Í ä«àÅÁ·ÕèÍÂÙ‹ÃÍº¹Í¡«Öè§ÁÕÊÕ¨Ò§¡Ç‹ÒªÑé¹ã¹·íÒË¹ŒÒ·ÕèÅíÒàÅÕÂ§¹éíÒ

 à¹×éÍäÁŒ (wood) ¤×Í  à¹×éÍàÂ×èÍä«àÅÁ·Ñé§ËÁ´ (¡ÃÐ¾ÕéäÁŒ+ á¡‹¹äÁŒ)

 à»Å×Í¡äÁŒ (bark) ¤×Í  Ê‹Ç¹·ÕèÍÂÙ‹¶Ñ´¨Ò¡ÇÒÊ¤ÔÇÅÒÃ�á¤ÁàºÕÂÁ ÍÍ¡ÁÒ »ÃÐ¡Íº Œ́ÇÂ  àÍ¾Ôà´ÍÃ�ÁÔÊ 
¤ÍÃ�à·¡«� áÅÐâ¿ÅàÍçÁ Ê‹Ç¹ÅíÒµŒ¹·ÕèÍÒÂØÁÒ¡æ à¹×éÍàÂ×èÍºÒ§ªÑé¹¡çµÒÂä»  ·íÒãËŒÁÕ ¤ÍÃ�¡ ¤ÍÃ�¡á¤Á
àºÕÂÁ áÅÐâ¿ÅàÍçÁ¢Ñé¹·Õè 2  ·íÒË¹ŒÒ·ÕèÅíÒàÅÕÂ§ÍÒËÒÃä Œ́



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹ÃÐÂÐ»°ÁÀÙÁÔ



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹à¢ŒÒÊÙ‹ÃÐ·ØµÔÂÀÙÁÔ



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹ÃÐÂØµÔÂÀÙÁÔ ÊÃŒÒ§à»Å×Í¡äÁŒ



ÇÒÊ¤ÔÇÅÒÃ�á¤ÁàºÕÂÁÊÃŒÒ§¡ÒÃà¨ÃÔÞÃÐÂÐ·ØµÔÂÀÙÁÔ



â¤Ã§ÊÃŒÒ§¢Í§µŒ¹äÁŒ Ç§»‚ áÅÐà»Å×Í¡äÁŒ



¡ÒÃà¨ÃÔÞàµÔºâµ¢Í§µŒ¹äÁŒ primary growth & 
secondary growth ÊÙ‹ secondary permanent





โครงสร้างของต้นไม้ เปลือกไม้และวงปี



ÀÒ¾áÊ´§ÃÒÂÅÐàÍÕÂ´¢Í§äÁŒÊ¹áÅÐâÍ�¤



ÀÒ¾â¤Ã§ÊÃŒÒ§ÅíÒµŒ¹·ÕèÁÕ¡ÒÃà¨ÃÔÞ¢Ñé¹·ÕèÊÍ§ 



ÅÑ¡É³Ð¢Í§Ç§»‚  Ç§ªÐ§Ñ¡(ÈÃªÕé)



¡ÒÃà¨ÃÔÞ¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ

ÅíÒµŒ¹¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇÊ‹Ç¹ÁÒ¡»ÃÐ¡Íº¢Öé¹´ŒÇÂ primary  permanent tissue  
ÅŒÇ¹æ «Öè§ÁÕ¡íÒà¹Ô´áÅÐà¨ÃÔÞà»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡ apical  meristem  ·íÒ¹Í§à´ÕÂÇ¡Ñ¹¡Ñº¾×ª
ãºàÅÕéÂ§¤Ù‹  

´Ñ§¹Ñé¹ÅíÒµŒ¹¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ¨Ö§ÁÕÅÑ¡É³Ðâ¤Ã§ÊÃŒÒ§ÀÒÂã¹¤ÅŒÒÂ¤ÅÖ§¡ÑºãºàÅÕéÂ§¤Ù‹  
¤×Í
• ÁÕ 1. epidermis   2. cortex  áÅÐ 3. stele  àËÁ×Í¹¡Ñ¹áµ‹µ‹Ò§¡Ñ¹µÃ§·Õè
• cortex ¨Ðà»š¹ªÑé¹ºÒ§æ 1 ËÃ×Í  2 ªÑé¹à·‹Ò¹Ñé¹
• stele ¢Í§ÅíÒµŒ¹ãºàÅÕéÂ§à´ÕèÂÇ»ÃÐ¡Íº´ŒÇÂ¡ÅØ‹Á¢Í§  vascular bundle (xylem 
áÅÐ phloem ÍÂÙ‹´ŒÇÂ¡Ñ¹) ·ÕèÍÂÙ‹¡Ñ¹¡ÃÐ¨Ñ´¡ÃÐ¨ÒÂä»·ÑèÇÀÒÂã¹ÅíÒµŒ¹ äÁ‹àÃÕÂ§à»š¹Ç§    



¡ÒÃà¨ÃÔÞ¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ

• vascular  bundle (xylem áÅÐ phloem ÍÂÙ‹´ŒÇÂ¡Ñ¹) ã¹ÅíÒµŒ¹¢Í§¾×ªãº
àÅÕéÂ§à´ÕèÂÇÁÕÅÑ¡É³Ð¤ÅŒÒÂæãºË¹ŒÒ¤¹  â´ÂÁÕ  xylem  ÍÂÙ‹ã¹µíÒáË¹‹§ÅÙ¡µÒºÒ§
ª¹Ô´ÂÑ§ÃÇÁ¶Ö§¨ÁÙ¡´ŒÇÂ  áÅÐºÃÔàÇ³Ë¹ŒÒ¼Ò¡à»š¹µíÒáË¹‹§¢Í§¡ÅØ‹Á  phloem  áÅÐ
ºÒ§·ÕÍÒ¨ÁÕª‹Í§Ç‹Ò§ÃÐËÇ‹Ò§à«ÅÅ�¢¹Ò´ãËÞ‹  (air space) ã¹µíÒáË¹‹§·Õè¤ÅŒÒÂ¨ÁÙ¡
´ŒÇÂ  
• Ê‹Ç¹ÁÒ¡äÁ‹ÁÕ cambium ÅíÒµŒ¹¾×ªãºàÅÕéÂ§à´ÕèÂÇ¨Ö§äÁ‹ÁÕ  secondary  growth 
(Â¡àÇŒ¹ºÒ§ª¹Ô´) ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕ  bundle  sheath  «Öè§»ÃÐ¡Íº Œ́ÇÂ  
sclerenchyma  áÅÐ  fiber  ËŒÍÁÅŒÍÁÍÕ¡·ÕË¹Öè§à¾×èÍ»‡Í§¡Ñ¹  vascular  bundle



กลุ่มท่อลาํเลยีงของลาํต้นหญ้าขน



vascular  bundle ¢Í§¾×ªãºàÅÕéÂ§à ṌèÂÇ



vascular  bundle ¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ ¨§ÃÐºØ â¤Ã§ÊÃŒÒ§ vascular  bundle ¢Í§¾×ªãºàÅÕéÂ§à´ÕèÂÇ



¨§ÃÐºØ â¤Ã§ÊÃŒÒ§ vascular  bundle ¢Í§ÅíÒµŒ¹¾×ªãºàÅÕéÂ§......................





ÅíÒµŒ¹ãºàÅÕéÂ§¤Ù‹
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.
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ÅíÒµŒ¹ãºàÅÕéÂ§...........................



1………….

2………….
3…………. 4…………. 5………….

6………….

Ê‹Ç¹â¤Ã§ÊÃŒÒ§¢Í§....................................



à»ÃÕÂºà·ÕÂºÅíÒµŒ¹ãºàÅÕéÂ§¤Ù‹áÅÐãºàÅÕéÂ§à´ÕèÂÇ



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§¤Ù‹ ÅíÒµŒ¹¾×ªãºàÅÕéÂ§à´ÕèÂÇ

1. ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à ỐÅ àÃÕÂ§à»š¹ÃÐàºÕÂºã¹á¹Ç
ÃÑÈÁÕ

1. ÇÒÊ¤ÔÇÅÒÃ�ºÑ¹à ỐÅ ¡ÃÐ¨Ñ´¡ÃÐ¨ÒÂ·ÑèÇÅíÒµŒ¹

2. ÁÕá¤ÁàºÕÂÁÃÐËÇ‹Ò§ â¿ÅàÍçÁ áÅÐä«àÅÁ ¨Ö§
ÁÕ¡ÒÃà¨ÃÔÞàµÔºâµ¢Ñé¹·ÕèÊÍ§ ·íÒãËŒÅíÒµŒ¹ÍŒÇ¹¢Öé¹

2. Ê‹Ç¹ãËÞ‹äÁ‹ÁÕ á¤ÁàºÕÂÁÃÐËÇ‹Ò§â¿ÅàÍçÁáÅÐ
ä«àÅÁ¨Ö§äÁ‹à¾ÔèÁ¢¹Ò´·Ò§ Œ́Ò¹¢ŒÒ§ ÁÕáµ‹¡ÒÃà¾ÔèÁ 
¤ÇÒÁÊÙ§

3. ªÑé¹¤ÍÃ�à·¡«�ÃÇÁ¡Ñºâ¿ÅàÍçÁ·ÕèÁÕÍÒÂØ¡ÅÒÂà»š¹
à»Å×Í¡äÁŒ

3. ªÑé¹ ¤ÍÃ�à·¡«�ºÒ§ æäÁ‹ÁÕ¡ÒÃÃÇÁµÑÇà»š¹
à»Å×Í¡äÁŒ

4. àÁ×èÍ¾×ªÍÒÂØÁÒ¡¢Öé¹ä«àÅÁ·ÕèÁÕÍÒÂØÁÒ¡¨Ð¶Ù¡ Ñ́¹
à¢ŒÒä»¢ŒÒ§ã¹¡ÅÒÂà»š¹äÁŒà¹×éÍá¢ç§

4. Ê‹Ç¹ãËÞ‹äÁ‹ÁÕ¡ÒÃÊÃŒÒ§äÁŒà¹×éÍá¢ç§áÅÐ¡ÅÒ§ÅíÒ
µŒ¹ ÍÒ¨¡ÅÇ§



ª¹Ô´¢Í§ÅíÒµŒ¹
ÅíÒµŒ¹áº‹§ÍÍ¡à»š¹ 2 »ÃÐàÀ· ¤×Í
 ÅíÒµŒ¹àË¹×Í Ố¹ (Aerial  stem) 

 ÅíÒµŒ¹ãµŒ Ố¹  (Underground stem) 



ÅíÒµŒ¹àË¹×Í Ố¹

í̈Òá¹¡µÒÁÅÑ¡É³Ð¢Í§ÅíÒµŒ¹ä Œ́à»š¹ 3 ª¹Ô´
1. µŒ¹äÁŒãËÞ‹(tree) ËÃ×ÍäÁŒÂ×¹µŒ¹
2. µŒ¹äÁŒ¾Ø‹Á (shrub)
3. µŒ¹äÁŒÅŒÁÅØ¡ (herb)

ÀÒ¾ äÁŒÂ×¹µŒ¹ ÀÒ¾ äÁŒ¾Ø‹Á ÀÒ¾ äÁŒÅŒÁÅØ¡ 



ÅíÒµŒ¹¾×ªãºàÅÕéÂ§à ṌèÂÇ ¡.ä¼‹  ¢.ÍŒÍÂ
ÅíÒµŒ¹ãºàÅÕéÂ§¤Ù‹ ¤.ÁÐÁ‹Ç§  §.¨ÒÁ¨ØÃÕ



ÅíÒµŒ¹¾ÔàÈÉ

ÅíÒµŒ¹·Õèà»ÅÕèÂ¹á»Å§â¤Ã§ÊÃŒÒ§
¡.à»ÅÕèÂ¹¤ÅŒÒÂãº (Ê¹Ñ´ä´)
¢.Thorn(¤Ñ´à¤ŒÒ) ¤. Thorn(ÊŒÁ)
§.Á×Íà¡ÒÐ(¾Ç§ªÁ¾Ù)



ÅíÒµŒ¹àË¹×Í´Ô¹·Õèà»ÅÕèÂ¹á»Å§ä»·íÒË¹ŒÒ·Õè¾ÔàÈÉ

 áº‹§à»š¹ 2 ¾Ç¡ ¤×Í 

- ¤ÃÕ¾¾Ô§ ÊàµçÁ (creeping stem)

- ä¤ÅººÔ§ ÊàµçÁ ( Climbing stem)



1.¤ÃÕ¾¾Ô§ ÊàµçÁ (creeping stem)

 ÅíÒµŒ¹·Õè·Í´ËÃ×ÍàÅ×éÍÂ¢¹Ò¹ä»µÒÁ¼ÔÇ Ố¹ËÃ×Í¹éíÒ·Ñé§¹Õéà¾ÃÒÐÅíÒµŒ¹Í‹Í¹äÁ‹ÊÒÁÒÃ¶µÑé§
µÃ§ÍÂÙ‹ä Œ́µÒÁ¢ŒÍÁÑ¡ÁÕÃÒ¡§Í¡ÍÍ¡ÁÒáÅŒÇá·§Å§ä»ã¹ Ố¹à¾×èÍª‹ÇÂÂÖ´ÅíÒµŒ¹ãËŒá¹‹¹
ÍÂÙ‹¡Ñº·Õèä Œ́ á¢¹§·ÕèáÂ¡ä»µÒÁ¾×é¹ Ố¹ËÃ×Í¾×é¹¹éíÒ Ñ́§¡Å‹ÒÇ¹Ñé¹ àÃÕÂ¡Ç‹Ò stolon(Êâµ
ÅÍ¹) ËÃ×Í Runner (ÃÑ¹à¹ÍÃ�) ä Œ́á¡‹ ¼Ñ¡ºØŒ§ ¼Ñ¡¡Ðà©´ ¼Ñ¡µºªÇÒ áµ§âÁ  
¿˜¡·Í§  áÅÐ ÊàµÍàºÍÃÕè





2.ä¤ÅººÔ§ ÊàµçÁ ( Climbing stem)

 ÅíÒµŒ¹·ÕèàÅ×éÍÂËÃ×Íäµ‹¢Öé¹·ÕèÊÙ§ ¾×ª¾Ç¡¹ÕéÁÑ¡ÁÕÅíÒµŒ¹Í‹Í¹àª‹¹à ṌÂÇ¡Ñº¾Ç¡áÃ¡ áµ‹¶ŒÒÁÕ
ËÅÑ¡ËÃ×ÍµŒ¹äÁŒ·ÕèÁÕÅíÒµŒ¹µÃ§ÍÂÙ‹ã¡ÅŒæ ÁÑ¹ÍÒ¨¨Ðäµ‹¢Öé¹ ·ÕèÊÙ§ Œ́ÇÂÇÔ Õ̧µ‹Ò§æ Ñ́§¹Ñé¹ Ö̈§
í̈Òá¹¡ climbing stem ÍÍ¡à»š¹ª¹Ô´µ‹Ò§æµÒÁÅÑ¡É³Ð¢Í§¡ÒÃäµ‹ ä Œ́ Ñ́§¹Õé



2.1 ·ÇÔ¹¹Ô§ ÊàµçÁ (twining stem)
 ÅíÒµŒ¹·Õèäµ‹¢Öé¹·ÕèÊÙ§â´ÂãªŒÅíÒµŒ¹¾Ñ¹ËÅÑ¡à»š¹à¡ÅÕÂÇä» àª‹¹ µŒ¹¶ÑèÇ    µŒ¹

ºÍÃÐà¾ç´ áÅÐà¶ÒÇÑÅÂ�µ‹Ò§æ 



2.2  Á×Íà¡ÒÐ (tendril stem)

 ÅíÒµŒ¹·Õè Ñ́´á»Å§ä»à»š¹Á×Íà¡ÒÐ(tendril) ÊíÒËÃÑº¾Ñ¹ËÅÑ¡à¾×èÍäµ‹¢Öé¹·ÕèÊÙ§ Ê‹Ç¹¢Í§
à·¹´ÃÔÅ¨ÐºÔ´à»š¹à¡ÅÕÂÇ¤ÅŒÒÂÅÇ´Ê»ÃÔ§à¾×èÍãËŒÂ×´ËÂØ‹¹àÁ×èÍÅÁ¾Ñ´ÂÍ´àÍ¹ä»ÁÒ 
à·¹´ÃÔÅ¡ç¨ÐÂ×´áÅÐË´ä Œ́ àª‹¹ µŒ¹Í§Ø‹¹ ºÇº  ¹éíÒàµŒÒ ¿˜¡·Í§ áµ§¡ÇÒ 



ภาพ มือเกาะของต้นองุ่น

ภาพ มือเกาะของต้นบวบ ภาพ มือเกาะของแตงกวา 



2.3 ÃÙ· ä¤ÅººÔ§ (root climbing)

 ÅíÒµŒ¹·Õèäµ‹¢Öé¹·ÕèÊÙ§â´ÂãªŒÃÒ¡·Õè§Í¡ÍÍ¡ÁÒµÒÁ¢ŒÍÂÖ´¡ÑºËÅÑ¡ËÃ×ÍµŒ¹äÁŒ àª‹¹ µŒ¹
¾ÃÔ¡ä·Â µŒ¹¾ÅÙ áÅÐ¾ÅÙ ‹́Ò§ 



2.4 Ë¹ÒÁ (stem spine)
 ÅíÒµŒ¹·Õèà»ÅÕèÂ¹á»Å§ä»à»š¹Ë¹ÒÁÃÇÁ·Ñé§¢Íà¡ÕèÂÇ(hook) ÊíÒËÃÑºäµ‹¢Öé¹·ÕèÊÙ§ 

áÅÐ»‡Í§¡Ñ¹ÍÑ¹µÃÒÂä Œ́ Œ́ÇÂ àª‹¹ à¿„›Í§¿‡Ò ÁÐ¹ÒÇ ÁÐ¡ÃÙ´ ¾Ç¡ÊŒÁµ‹Ò§æ ä¼‹ 
áÅÐäÁÂÃÒº ¡ØËÅÒº µŒ¹¡ÃÐ Ñ́§§Ò 



ÅíÒµŒ¹ãµŒ́ Ô¹ (Underground stem) 

 ¨íÒá¹¡ä Œ́ 4 ª¹Ô´¤×Í

1. á§‹§ ËÃ×ÍàË§ŒÒ ËÃ×Í äÃâ«Á (Rhizome)

2. ·ÙàºÍÐ (Tuber)

3. ºÑÅº (bulb)

4. ¤ÍÃ�Á (Corm)



á§‹§ ËÃ×ÍàË§ŒÒ ËÃ×Í äÃâ«Á (Rhizome)

 ÁÑ¡ÍÂÙ‹¢¹Ò¹¡Ñº¼ÔÇ Ố¹ ÁÕ¢ŒÍáÅÐ»ÅŒÍ§àËç¹ä Œ́ªÑ´à¨¹ µÒÁ¢ŒÍÁÕãº·Õèà»ÅÕèÂ¹á»Å§ÁÒà»š¹ÊÕ¹éíÒµÒÅãº¹ÕéäÁ‹ÁÕ
¤ÅÍâÃ¿�ÅÁÑ¡àÃÕÂ¡Ç‹Òãºà¡Åç´ Ë‹ÍËØŒÁµÒàÍÒäÇŒÀÒÂã¹ µÒàËÅ‹Ò¹ÕéÍÒ¨áµ¡á¢¹§à»š¹ÅíÒµŒ¹·ÕèÍÂÙ‹ãµŒ Ố¹ËÃ×Í 
áµ¡à»š¹ãºà»š¹ÁÑ´¢Öé¹ÁÒàË¹×Í Ố¹ ÅíÒµŒ¹ª¹Ô´¹Õé¶ŒÒÁÕ¡ÒÃÊÐÊÁÍÒËÒÃäÇŒÁÒ¡¡ç¨ÐÍÇºÍŒÇ¹¢Öé¹ àª‹¹ ¢ÁÔé¹ 
¢Ô§ ¢‹Ò Ç‹Ò¹ ÊÐÃÐáË¹‹ 

ÀÒ¾ ÅíÒµŒ¹ãµŒ´Ô¹¢Í§¢ÁÔé¹ ÀÒ¾ÅíÒµŒ¹ãµŒ´Ô¹¢Í§¢‹Ò 



·ÙàºÍÐ (Tuber)

 à»š¹ÅíÒµŒ¹ãµŒ Ố¹·ÕèàµÔºâµÁÒ¨Ò¡»ÅÒÂäÃâ«Á »ÃÐ¡Íº Œ́ÇÂ»ÅŒÍ§»ÃÐÁÒ³ 3-4 »ÅŒÍ§à·‹Ò¹Ñé¹ µÒÁ¢ŒÍäÁ‹ÁÕ
ãºà¡Åç´áÅÐÃÒ¡ ÁÕÍÒËÒÃÊÐÊÁÍÂÙ‹ÁÒ¡¨Ö§·íÒãËŒÍÇºÍŒÇ¹¡Ç‹ÒäÃâ«ÁµÃ§·ÕèÍÂÙ‹¢Í§µÒ¨ÐäÁ‹ÍŒÇ¹¢Öé¹ÁÒ Œ́ÇÂ ¨Ö§
àËç¹µÒºØŽÁÅ§ àª‹¹ ËÑÇÁÑ¹½ÃÑè§ ËÑÇÁÑ¹Á×ÍàÊ×Í ÁÑ¹¡ÅÍÂ 



ºÑÅº (bulb)

 ÅíÒµŒ¹·ÕèµÑé§µÃ§ÍÒ¨µÑé§µÃ§¾Œ¹ Ố¹¢Öé¹ÁÒºŒÒ§à»š¹ÅíÒµŒ¹àÅç¡æÁÕ»ÅŒÍ§ÊÑé¹ÁÒ¡µÒÁ»ÅŒÍ§ÁÕãºà¡Åç´Ë‹ÍËØŒÁÅíÒ
µŒ¹àÍÒäÇŒ¨¹àËç¹à»š¹ËÑÇ¢Öé¹ÁÒ ÍÒËÒÃ¨ÐÊÐÊÁã¹ãºà¡Åç´ áµ‹ã¹ÅíÒµŒ¹¨ÐäÁ‹ÁÕÍÒËÒÃÊÐÊÁ µÍ¹Å‹Ò§
¢Í§ÅíÒµŒ¹¨ÐÁÕÃÒ¡½ÍÂ §Í¡ÍÍ¡ÁÒà»š¹àÊŒ¹àÅç¡æ àª‹¹ ËÑÇËÍÁ ¡ÃÐà·ÕÂÁ áÅÐ¾ÅÑº¾ÅÖ§

ÀÒ¾ ËÑÇËÍÁ 

ÀÒ¾¡ÃÐà·ÕÂÁ 



ÅíÒµŒ¹ÊÑé¹



¤ÍÃ�Á (Corm)

 ÅíÒµŒ¹ãµŒ Ố¹·ÕèµÑé§µÃ§àËÁ×Í¹¡Ñº ºÑÅº áµ‹¨ÐÁÕÍÒËÒÃÅÐÊÁÍ
ÂÙ‹ã¹ÅíÒµŒ¹ á·¹·Õè¨ÐÊÐÊÁäÇŒã¹ãºà¡Åç´ ¨Ö§·íÒãËŒÅíÒµŒ¹
ÍŒÇ¹ÁÒ¡àËç¹¢ŒÍä Œ́ªÑ´à¨¹¡Ç‹ÒºÑÅº µÒÁ¢ŒÍÁÕãºà¡Åç´ºÒ§æÁÒ
Ë‹ÍËØŒÁ ÁÕµÒ§Í¡ÍÍ¡µÒÁ¢ŒÍà»š¹ãºÊÙ‹ÍÒ¡ÒÈ ËÃ×Íà»š¹ÅíÒµŒ¹
ãµŒ Ố¹µ‹Íä» àª‹¹ à¼×Í¡ «‹Í¹¡ÅÔè¹½ÃÑè§ áËŒÇËÁÙ  

ÀÒ¾ÅíÒµŒ¹áºº¤ÍÃ�Á¢Í§áËŒÇÀÒ¾ÅíÒµŒ¹áºº¤ÍÃ�Á¢Í§à¼×Í¡
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