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Abstract
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Development of strobilus, seed and embryo of Phak Miang. [Gnetum gnemon (Linn.)

var. tenerum Markgr.]
Songklanakarin J. Sci. Technol., 2004, 26(2) : 153-165

The developmental studies of strobilus, seeds and embryos of Phak Miang [Gnetum  gnemon  (Linn.)

var. tenerum Markgr.]  were conducted in Amphoe Thai-Muang of Phangnga Province, between November

2000 and October  2001  by sampling random specimens from 60 five-year old grafting plants.  The results

showed that the microsporangiate strobilus were completely developed from within 45 - 49 days,  and the egg

cells were not formed in the ovule.  The complete development of the megasporangiate strobilus was accom-

plished within 49 - 56 days.  In the ovule, meiosis of the megaspore mother cells produce free nuclei or cells

without wall formation and developed into the female gametophyte and some of these cells acted as eggs.

Then the female gametophyte developed an embryo-nourishing tissues without forming the embryo in the

seeds.  Development of the embryo appeared at the fourth month,  the seed germinated and the seedling

has two cotyledons at the seventh month after seed cultivation.
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Phak Miang [Gnetum gnemon (Linn.) var. tenerum Markgr.]

Butrat, P. and Wangmuang, A.

º—°‡À¡’¬ß  [Gnetum  gnemon  (Linn.)  var.

tenerum Markgr.]  À√◊Õº—°°√–‡À√’Ë¬ß (™ÿ¡æ√)  ‡¢≈’¬ß
(π§√»√’∏√√¡√“™)  ®—¥Õ¬Ÿà„π«ß»å¡–‡¡◊ËÕ¬ (Gnetaceae)

(‡µÁ¡, 2523) ‡ªìπ‰¡âæÿà¡ Ÿßª√–¡“≥ 3 ‡¡µ√  ∫√‘‡«≥¢âÕ
µàÕ¢Õß°‘Ëß®–æÕß∫«¡  „∫‡¥’Ë¬«µ‘¥µ√ß¢â“¡ ‡ âπ„∫·∫∫√à“ß·À
º—°‡À¡’¬ß‰¥â√—∫ ¡≠“π“¡«à“  "√“™‘π’·Ààßº—°æ◊Èπ∫â“π¿“§„µâ"
‚¥¬‡©æ“–„π®—ßÀ«—¥æ—ßß“·≈–¿Ÿ‡°Áµ  π‘¬¡„™â„∫ÕàÕπ·≈–
™àÕ¥Õ°ÕàÕπª√ÿß‡ªìπÕ“À“√  ™“«∫â“πª≈Ÿ°º—°‡À¡’¬ß·´¡
„π «π¬“ßæ“√“  ‡æ◊ËÕ‡æ‘Ë¡√“¬‰¥â ‡π◊ËÕß®“° “¡“√∂‡°Á∫„∫
ÕàÕπ¢“¬‰¥âµ≈Õ¥ªï (°Ÿ≈, 2539)  „πª√–‡∑»Õ‘π‚¥‡π’¬‡´’¬
∂◊Õ«à“‡ªìπæ◊™‡»√…∞°‘®∑’Ë ”§—≠ ∑—Èß„∫ÕàÕπ·≈–‡¡≈Á¥∑’ËÕ∫·Àâß
Õ∫°√Õ∫‡ªìπ¢Õß«à“ß¢∫‡§’È¬«  ‡ âπ„¬®“°≈”µâπ„™â∑”‡™◊Õ°
(Coronel,  1997)  §«“¡ ”§—≠¢Õßº—°‡À¡’¬ß∑“ßæƒ°…-
»“ µ√å §◊Õ‡ªìπæ◊™‡¡≈Á¥‡ª≈◊Õ¬ (Gymnosperm) ∑’Ëπ—°
æƒ°…»“ µ√å‡™◊ËÕ«à“‡ªìπæ◊™‡™◊ËÕ¡‚¬ß√–À«à“ßæ◊™‡¡≈Á¥‡ª≈◊Õ¬
°—∫æ◊™¥Õ°  (Angiosperm)  ¡’ µ√Õ∫‘≈— ‡™‘ßª√–°Õ∫ (com-

pound strobilus)  ∑”Àπâ“∑’Ë‡À¡◊Õπ™àÕ¥Õ° ‚¥¬·¬°‡æ»
Õ¬Ÿàµà“ßµâπ (dioecious) ‡ªìπ µ√Õ∫‘≈— ‡æ»ºŸâ (microspor-

angiate strobilus)  ·≈– µ√Õ∫‘≈— ‡æ»‡¡’¬ (megasporang-

iate strobilus)  (Foster and Gifford,  1959)  ™àÕ¢Õß
 µ√Õ∫‘≈— ¡’„∫ª√–¥—∫ (bract) ¢π“¥„À≠à√Õß√—∫∑’Ë∞“π  ·≈–
¡’„∫ª√–¥—∫¬àÕ¬ (bracteole)  ≈—°…≥–√Ÿª∂â«¬¢π“¥„À≠à
‡√’¬ß‡ªìπ™—ÈπÊ ‡√’¬°«à“§Õ„∫ (collar) ª√–¡“≥ 6 - 9 ™—Èπ
„π´Õ°§Õ„∫·µà≈–™—Èπ¡’°≈ÿà¡ µ√Õ∫‘≈— ¬àÕ¬‡√’¬ß´âÕπ°—πÕ¬Ÿà
 µ√Õ∫‘≈— ‡æ»ºŸâ¡’ÕÕ«ÿ≈∑’Ë‡ªìπÀ¡—π (nonfunction ovule)

ªπÕ¬Ÿà   à«π µ√Õ∫‘≈— ‡æ»‡¡’¬¡’‡©æ“– µ√Õ∫‘≈— ¬àÕ¬‡æ»
‡¡’¬  ´÷Ëßª√–°Õ∫¥â«¬ÕÕ«ÿ≈∑’ËÀàÕÀÿâ¡¥â«¬«ß°≈’∫√«¡ (peri-

anth) ‡√‘Ë¡ÕÕ°™àÕ¥Õ°ª√–¡“≥‡¥◊Õπæƒ»®‘°“¬π - ¡°√“§¡
‡¡≈Á¥ ÿ°‡ª≈◊Õ°πÕ°¡’ ’‡À≈◊Õß â¡ª√–¡“≥‡¥◊Õπ°ÿ¡¿“æ—π∏å -
¡’π“§¡ (Phengklai,  1975)

º—°‡À¡’¬ß¬—ß¡’≈—°…≥–Õ◊Ëπ∑’Ë§≈â“¬æ◊™¥Õ°·≈–·µ°µà“ß
®“°æ◊™‡¡≈Á¥‡ª≈◊Õ¬°≈ÿà¡Õ◊ËπÀ≈“¬ª√–°“√  ‡™àπ ¡’‡« ‡´≈
(vessel) „π‰´‡≈Á¡∑ÿµ‘¬¿Ÿ¡‘ (secondary xylem) ·µà‰¡à¡’
∑àÕπÈ”¬“ß (resin duct)   ·≈–‡ÕÁ¡∫√‘‚Õ¡’„∫‡≈’È¬ß 2 „∫
§«“¡√Ÿâ‡°’Ë¬«°—∫°“√‡®√‘≠¢Õß‡´≈≈å‰¢à  °“√ªØ‘ π∏‘·≈–°“√
‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ¬—ß‡¢â“„®°—ππâÕ¬¡“°   (Foster  and

Gifford,  1959) ¢âÕ¡Ÿ≈∑’Ë¡’ºŸâ»÷°…“¡“∫â“ß·≈â« ‡™àπ Baskin

·≈– Baskin (1998)  ‰¡àæ∫°“√ √â“ß‡´≈≈å‰¢à·≈–‰¡à¡’

∫∑§—¥¬àÕ
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°“√»÷°…“°“√‡®√‘≠¢Õß µ√Õ∫‘≈—  ‡¡≈Á¥·≈–‡ÕÁ¡∫√‘‚Õº—°‡À¡’¬ß [Gnetum gnemon (Linn.) var. tenerum

Markgr.]  ‚¥¬ ÿà¡‡°Á∫µ—«Õ¬à“ß®“°µâπº—°‡À¡’¬ß®”π«π 60 µâπ  ∑’Ëª≈Ÿ°¥â«¬°‘ËßµÕπÕ“¬ÿ 5 ªï ®“° «π¢Õß‡°…µ√°√

Õ.∑â“¬‡À¡◊Õß ®.æ—ßß“  µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π 2543 ∂÷ß‡¥◊Õπµÿ≈“§¡ 2544  æ∫«à“ °“√‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»ºŸâ

(microsporangiate strobilus)  ®“°√–¬–‡√‘Ë¡·√°®π∂÷ß√–¬– µ√Õ∫‘≈— ‡æ»ºŸâ∫“π„™â‡«≈“ 45 - 49 «—π·≈–‰¡àæ∫°“√

‡®√‘≠¢Õß‡´≈≈å‰¢à„πÕÕ«ÿ≈ (ovule) ∑’Ë‡°‘¥∫π µ√Õ∫‘≈— ‡æ»ºŸâ  ¢≥–∑’Ë°“√‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»‡¡’¬ (megasporangiate

strobilus) ®π∂÷ß√–¬– µ√Õ∫‘≈— ‡æ»‡¡’¬∫“π „™â‡«≈“ 49 - 56 «—π  º≈®“°°“√·∫àß·∫∫‰¡‚Õ´‘ ¢Õß°≈ÿà¡‡´≈≈å

°”‡π‘¥‡¡°– ªÕ√å (megaspore mother cell) „πÕÕ«ÿ≈ ‰¥â°≈ÿà¡π‘«‡§≈’¬ ∑’Ë‰¡à √â“ßºπ—ß‡´≈≈å·≈–‡®√‘≠‡ªìπ·°¡’‚∑‰øµå

‡æ»‡¡’¬ (female gametophyte)  ´÷Ëß¡’∫“ß‡´≈≈å∑”Àπâ“∑’Ë‡ªìπ‡´≈≈å‰¢à  ·°¡’‚∑‰øµå‡æ»‡¡’¬ à«π„À≠à – ¡Õ“À“√

æ«°·ªÑß·≈–‡ªìπ à«π¢Õß‡π◊ÈÕ„π‡¡≈Á¥ (kernel)  ‰¡àæ∫°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ„π‡¡≈Á¥ÕàÕπ®π°√–∑—Ëß‡¡≈Á¥ ÿ°  °“√

‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ‡°‘¥¢÷ÈπÀ≈—ß‡æ“–‡¡≈Á¥·≈–ª√“°Ø™—¥µ—Èß·µà 4 ‡¥◊Õπ¢÷Èπ‰ª  ‡ÕÁ¡∫√‘‚Õ‡®√‘≠ ¡∫Ÿ√≥å®πßÕ°ÕÕ°

®“°‡¡≈Á¥„™â‡«≈“ 7 ‡¥◊Õπ ·≈–µâπ°≈â“º—°‡À¡’¬ß¡’„∫‡≈’È¬ß 2 „∫



«.  ß¢≈“π§√‘π∑√å «∑∑.
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‡ÕÁ¡∫√‘‚Õ„π‡¡≈Á¥ ÿ°  ·µà‡¡≈Á¥ßÕ°À≈—ß‡æ“–‰«âπ“π¡“°°«à“
8  ‡¥◊Õπ  Bold ·≈– Alexopoulos (1980)  √“¬ß“π«à“
°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ„πæ◊™ °ÿ≈ Gnetum  ‰¡à¡’¢âÕ¡Ÿ≈∑’Ë
™—¥‡®π  ·µà‡°‘¥¢÷ÈπÀ≈—ß‡¡≈Á¥√à«ß  ‡¡≈Á¥®÷ßßÕ°™â“ Bierhorst

(1971) ·≈– Carmichael ·≈– Friedman  (1996) √“¬ß“π
«à“  „πÕÕ«ÿ≈¢Õßæ◊™ °ÿ≈ Gnetum  ‰¡à¡’°“√‡®√‘≠¢Õß‡´≈≈å
‰¢à  ·µà¡’°≈ÿà¡π‘«‡§≈’¬ Õ‘ √– (free nuclei) ¢Õß·°¡’‚∑‰øµå
‡æ»‡¡’¬ ∑”Àπâ“∑’Ë·∑π

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È    ‡æ◊ËÕ»÷°…“°“√
‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»ºŸâ·≈–‡æ»‡¡’¬  °“√‡®√‘≠¢ÕßÕÕ«ÿ≈
‡¡≈Á¥  ·≈–‡ÕÁ¡∫√‘‚Õ¢Õßº—°‡À¡’¬ß   ´÷Ëß¡’ºŸâ»÷°…“°—ππâÕ¬
‚¥¬‡©æ“–º—°‡À¡’¬ß∑’Ëæ∫„π¿“§„µâ¢Õßª√–‡∑»‰∑¬  ¢âÕ¡Ÿ≈
∑’Ë‰¥â®–‡ªìπª√–‚¬™πåµàÕ«ß°“√«‘™“°“√¥â“πæƒ°…»“ µ√å
‡°’Ë¬«°—∫«‘«—≤π“°“√¢Õß°“√‡®√‘≠Õ«—¬«– ◊∫æ—π∏ÿå¢Õßæ◊™
‡¡≈Á¥‡ª≈◊Õ¬∑’Ë‡™◊ËÕ¡‚¬ß°—∫æ◊™¥Õ°  ´÷Ëßπ—° —≥∞“π«‘∑¬“∂◊Õ
«à“‡ªìπ√Ÿª·∫∫¢Õß°“√ ◊∫æ—π∏ÿå·∫∫„™â‡æ»„πæ◊™¥Õ°·≈–
‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√„™âª√–‚¬™πåæ◊™ °ÿ≈ Gnetum  „π
¥â“πÕ◊ËπÊ  √«¡∑—Èß°“√Õπÿ√—°…å·≈–¢¬“¬æ—π∏ÿåµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

°“√»÷°…“∑’Ë 1  »÷°…“°“√‡®√‘≠¢Õß µ√Õ∫‘≈—  ÕÕ«ÿ≈·≈–

‡¡≈Á¥

°“√»÷°…“§√—Èßπ’È„™âµâπº—°‡À¡’¬ß  ∑’Ëª≈Ÿ°æ√âÕ¡°—π
®“°°‘ËßµÕπ  Õ“¬ÿ 5 ªï  §«“¡ Ÿß 2 - 3 ‡¡µ√  ´÷Ëß¡’§«“¡
 ¡∫Ÿ√≥å ¡Ë”‡ ¡Õ·≈–ª≈Ÿ°Õ¬Ÿà„πæ◊Èπ∑’Ë‡¥’¬«°—π  ®”π«π 60

µâπ ·¬°‡ªìπµâπ‡æ»ºŸâ 30 µâπ µâπ‡æ»‡¡’¬ 30 µâπ  ®“°
 «π¢Õß‡°…µ√°√ Õ.∑â“¬‡À¡◊Õß ®.æ—ßß“ ·∫àßµâπº—°‡À¡’¬ß
∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ¬à“ß≈– 3 °≈ÿà¡Ê ≈– 10  µâπ  ·µà≈–
µâπºŸ°ªÑ“¬∑”‡§√◊ËÕßÀ¡“¬µ—Èß·µà√–¬–‡√‘Ë¡‡®√‘≠‡ªìπªÿÉ¡¢π“¥
‡≈Á°  §«“¡¬“«ª√–¡“≥  0.2  ´¡.  °«â“ßª√–¡“≥  0.1

´¡.  µâπ≈–  20  ªÿÉ¡  ‡°Á∫µ—«Õ¬à“ß·≈–π”‰ª»÷°…“„πÀâÕß
ªØ‘∫—µ‘°“√µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π  2543  ∂÷ß‡¥◊Õπµÿ≈“§¡
2544

1.1 °“√‡°Á∫µ—«Õ¬à“ß µ√Õ∫‘≈— ·≈–‡¡≈Á¥

‡°Á∫µ—«Õ¬à“ßµ—Èß·µà‡√‘Ë¡∑¥≈Õß‚¥¬∂◊Õ‡ªìπ«—π∑’Ë 1
(Õ“¬ÿ 1 «—π)  À≈—ß®“°π—Èπ ÿà¡‡°Á∫∑ÿ°Ê  7  «—π ®“°°≈ÿà¡≈–
3 µâπÊ ≈– 2 ™àÕ  „π·µà≈– —ª¥“Àå  ∑—Èßµâπ‡æ»ºŸâ·≈–µâπ

‡æ»‡¡’¬  ®π°√–∑—Ëß µ√Õ∫‘≈— ‡æ»ºŸâ∫“π·≈–√à«ß‰ª   à«π
 µ√Õ∫‘≈— ‡æ»‡¡’¬ ÿà¡‡°Á∫®π°√–∑—Ëß‡®√‘≠‡ªìπ‡¡≈Á¥  ∂÷ß
√–¬–‡¡≈Á¥ ÿ°  ‡π◊ËÕß®“° µ√Õ∫‘≈— º—°‡À¡’¬ß‡°‘¥‡ªìπ°≈ÿà¡Ê
≈– 3 ™àÕ  „π°“√»÷°…“§√—Èßπ’È„™â µ√Õ∫‘≈— ™àÕ°≈“ß·≈–„™â
°≈ÿà¡¢Õß§Õ„∫≈à“ß ÿ¥‡ªìπµ—«·∑π  À≈—ß‡°Á∫µ—«Õ¬à“ß·µà≈–§√—Èß
∑”°“√«—¥¢π“¥¥â«¬‡«Õ√å‡π’¬√å   ∫—π∑÷°¿“æ·≈–π”‰ª·™à
πÈ”¬“√—°…“ ¿“æ‡´≈≈å (fixative)  Ÿµ√ 50% FAA ™‘Èπ à«π
∑’Ë¡’¢π“¥„À≠à®–µ—¥·∫àß„Àâ‡≈Á°≈ßÀ√◊Õµ—¥º‘«πÕ°¢Õß‡¡≈Á¥
„Àâ‡ªìπ·º≈‡ªî¥    ‡æ◊ËÕ„ÀâπÈ”¬“√—°…“ ¿“æ‡´≈≈å·∑√°´÷¡
‡¢â“‰ª‰¥â∑—Ë«∂÷ß  ¥Ÿ¥Õ“°“»ÕÕ°®“°‡´≈≈å¥â«¬‡§√◊ËÕß Ÿ∫
 ÿ≠≠“°“» (vacuum pump)

1.2 °“√∑” ‰≈¥å∂“«√æ◊™

π”µ—«Õ¬à“ß∑’Ë·™à„ππÈ”¬“√—°…“ ¿“æ‡´≈≈å·≈–
ºà“π°“√¥Ÿ¥Õ“°“»ÕÕ°®“°‡´≈≈å·≈â«   ¥”‡π‘π°“√µ“¡
¢—ÈπµÕπ°“√∑” ‰≈¥å∂“«√  (¿Ÿ«¥≈, 2528)  ‚¥¬µâ¡„π
 “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å  §«“¡‡¢â¡¢âπ 4%  Õÿ≥À¿Ÿ¡‘
80oC  ‡ªìπ‡«≈“  2 - 4  ™—Ë«‚¡ß  (µ“¡¢π“¥·≈–§«“¡·¢Áß
¢Õß™‘Èπµ—«Õ¬à“ß)  ¥÷ßπÈ”ÕÕ°®“°‡´≈≈å¥â«¬ TBA (tertiary

butyl alcohol) ·≈–Ωíß„π paraplast π”‰ªµ—¥¥â«¬‡§√◊ËÕß
µ—¥‡π◊ÈÕ‡¬◊ËÕ™π‘¥≈âÕÀ¡ÿπ (rotary microtome)  ‚¥¬µ—¥
µ“¡¬“«·∫∫µàÕ‡π◊ËÕß  (serial section)  §«“¡Àπ“  8 - 10

‰¡§√Õπ  ¬âÕ¡ ’  safranin - fastgreen  π” ‰≈¥å∂“«√∑’Ë‰¥â
∑ÿ°™‘Èπµ—«Õ¬à“ß‰ª»÷°…“°“√‡®√‘≠¢Õß µ√Õ∫‘≈—   ÕÕ«ÿ≈  ·≈–
‡¡≈Á¥  „π√–¥—∫‡π◊ÈÕ‡¬◊ËÕ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå  «—¥¢π“¥
¥â«¬  ocular micrometer  ·≈–∫—π∑÷°¿“æ

°“√»÷°…“∑’Ë 2  »÷°…“°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õº—°‡À¡’¬ß

À≈—ß°“√‡æ“–‡¡≈Á¥

°“√»÷°…“π’È  „™â‡¡≈Á¥º—°‡À¡’¬ß∑’Ë ÿ°‡µÁ¡∑’Ë  ‡ª≈◊Õ°
πÕ°¡’ ’‡À≈◊Õß®“°µâπ∑’Ë„™â„π°“√»÷°…“∑’Ë  1  ®”π«π  150

‡¡≈Á¥ ·∫àß‡¡≈Á¥ÕÕ°‡ªìπ 3 °≈ÿà¡Ê ≈– 50 ‡¡≈Á¥  π”‡¡≈Á¥
‰ªÀ«à“π∫√‘‡«≥„µâ‚§πµâπº—°‡À¡’¬ß 3 µâπ  ∑’Ë°√–®“¬Õ¬Ÿà
„π «π∑’Ë∑¥≈Õß·≈–¡’¢π“¥≈—°…≥–∑√ßæÿà¡„°≈â‡§’¬ß°—π
≈âÕ¡‚§πµâπº—°‡À¡’¬ß¥â«¬µ“¢à“¬æ≈“ µ‘°  ªÑÕß°—π —µ«å¡“
°—¥·∑–  ª≈àÕ¬„Àâ‡¡≈Á¥‡®√‘≠µàÕ‰ªµ“¡∏√√¡™“µ‘   ÿà¡‡°Á∫
‡¡≈Á¥∑’Ë‡æ“–„µâµâπ∑ÿ°‡¥◊Õπ  °≈ÿà¡≈– 3 ‡¡≈Á¥   ®π°√–∑—Ëß
‡¡≈Á¥ßÕ°  π”‡¡≈Á¥∑’Ë‡°Á∫‰¥â·µà≈–‡¥◊Õπ¡“·°–‡ª≈◊Õ°·¢Áß
ÕÕ°  ‡À≈◊Õ·µà‡π◊ÈÕ„π‡¡≈Á¥   ·™à„ππÈ”¬“√—°…“ ¿“æ‡´≈≈å
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·≈–¥Ÿ¥Õ“°“»ÕÕ°  ¥”‡π‘π°“√µ“¡¢—ÈπµÕπ°“√∑” ‰≈¥å
∂“«√  ‡™àπ‡¥’¬«°—∫°“√»÷°…“∑’Ë 1 (1.2)  π” ‰≈¥å∂“«√∑’Ë
‰¥â∑ÿ°™‘Èπµ—«Õ¬à“ß‰ª»÷°…“°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ„π·µà≈–
‡¥◊Õπ  ®π°√–∑—Ëß∂÷ß√–¬–‡¡≈Á¥ßÕ°¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
»÷°…“°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬«‘¿“§«‘∑¬“¢Õß à«π∑’Ë‡ªìπ
‡ÕÁ¡∫√‘‚Õ·≈–∫—π∑÷°¿“æ  ‡√‘Ë¡°“√‡°Á∫µ—«Õ¬à“ß·≈–»÷°…“
„πÀâÕßªØ‘∫—µ‘°“√µ—Èß·µà‡¥◊Õπæƒ…¿“§¡ 2544  ∂÷ß‡¥◊Õπ
¡‘∂ÿπ“¬π 2545

º≈°“√»÷°…“·≈–«‘®“√≥å

°“√»÷°…“∑’Ë 1 »÷°…“°“√‡®√‘≠¢Õß µ√Õ∫‘≈—  ÕÕ«ÿ≈ ·≈–

‡¡≈Á¥

1.1 °“√‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»ºŸâ (male strobilus À√◊Õ

microsporangiate strobilus)

 µ√Õ∫‘≈— ‡æ»ºŸâ¢Õßº—°‡À¡’¬ß‡°‘¥‡ªìπ °≈ÿà¡Ê ≈– 3 ™àÕ
µ“¡¢âÕ∫√‘‡«≥‚§π°â“π„∫   µ√Õ∫‘≈—  µ√ß°≈“ß‡®√‘≠‡√Á«
°«à“∑—Èß Õß¢â“ß  ™à«ß 1 - 7 «—π·√°¢Õß°“√‡®√‘≠  ´÷Ëß¡’
≈—°…≥–‡ªìπªÿÉ¡¢π“¥‡≈Á°  §«“¡¬“«ª√–¡“≥  0.14 - 0.34

´¡.  §«“¡°«â“ßª√–¡“≥  0.10 - 0.16  ´¡.   µ√Õ∫‘≈— 
‡æ»ºŸâ¡’„∫ª√–¥—∫¢π“¥„À≠à√Õß√—∫∑’Ë∞“π·≈–¡’„∫ª√–¥—∫
¬àÕ¬À√◊Õ§Õ„∫  ‡√’¬ß‡ªìπ™—ÈπÊ 6 - 9 ™—Èπ Õ“¬ÿª√–¡“≥ 14

«—π ¿“¬„π´Õ°¢Õß§Õ„∫ ¡’°≈ÿà¡‡´≈≈å∑’Ë°”≈—ß·∫àßµ—«‡ªìπ
‡´≈≈å‡√‘Ë¡µâπ (initial cell) µàÕ¡“ ¢¬“¬¢π“¥·≈–¡’®”π«π
¡“°¢÷Èπ ‡ªìπ°≈ÿà¡‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∫√‘‡«≥ à«π≈à“ß ‡√’¬°«à“  basal

meristem of axillary complex (Bierhost, 1971) ‡æ◊ËÕ
‡®√‘≠‡ªìπ°≈ÿà¡¢ÕßªÿÉ¡‡√‘Ë¡‡°‘¥ µ√Õ∫‘≈— ¬àÕ¬‡æ»ºŸâ (micro-

sporangiate primordia) 2 - 3 ™—Èπ ·≈–°≈ÿà¡‡´≈≈å™—Èπ∫π ÿ¥
·ª√ ¿“æ‡ªìπªÿÉ¡‡√‘Ë¡‡°‘¥ µ√Õ∫‘≈— ¬àÕ¬‡æ»‡¡’¬ (mega-

sporangiate primordia) (Figure 1. A, B) ª√–¡“≥
28 «—π „π´Õ°§Õ„∫·µà≈–™—Èπ®–ª√–°Õ∫¥â«¬ µ√Õ∫‘≈— 
¬àÕ¬‡æ»‡¡’¬ ‡√’¬ßÕ¬Ÿà·∂«∫π™—Èπ‡¥’¬«  ‚¥¬¡’«ß°≈’∫√«¡∑’Ë
§≈â“¬°≈’∫¥Õ°„πæ◊™¥Õ° ÀàÕÀÿâ¡‡ªìπ‡ª≈◊Õ°πÕ°  µ√ß°≈“ß
‡®√‘≠‡ªìπÕÕ«ÿ≈  ∂—¥≈ß¡“ 3 - 4 ™—Èπ   ‡ªìπ µ√Õ∫‘≈— ¬àÕ¬
‡æ»ºŸâÕ¬Ÿà√–À«à“ß°“√‡®√‘≠ à«πª√–°Õ∫µà“ßÊ (Figure 1. C)

ª√–¡“≥ 42 «—π  ·µà≈–™—Èπ¢Õß§Õ„∫®–‡ÀÁπÕÕ«ÿ≈
™—¥‡®π‡√’¬ß·∂«‡¥’¬«™—Èπ∫π ÿ¥  √Õ∫·°π µ√Õ∫‘≈— ª√–¡“≥
8-10 ÕÕ«ÿ≈   √Õß√—∫¥â«¬ µ√Õ∫‘≈— ¬àÕ¬‡æ»ºŸâ 3-4 ™—Èπ

1-2 ·∂«∫π®–‡ÀÁπ«ß°≈’∫√«¡Àÿâ¡‡ªìπ ’¢“«À√◊Õ ’‡À≈◊ÕßÕàÕπ
∂◊Õ«à“‡ªìπ√–¬–∑’Ë µ√Õ∫‘≈— ¬àÕ¬„°≈â∫“π (Figure 1. D)

 µ√Õ∫‘≈— ¬àÕ¬‡æ»ºŸâ·µà≈–Õ—πª√–°Õ∫¥â«¬°â“π™ŸÕ—∫‰¡‚§√-
 ªÕ√å (microsporangiophore) ª≈“¬ ÿ¥‡ªìπÕ—∫‰¡‚§√-
 ªÕ√å (microsporangium)  ¿“¬„π¡’°≈ÿà¡‡´≈≈å°”‡π‘¥
‰¡‚§√ ªÕ√å (microspore mother cell) ®”π«π¡“°  À≈—ß
°“√·∫àß‰¡‚Õ´‘ ‡®√‘≠‡ªìπ‰¡‚§√ ªÕ√å (microspore) Õ¬Ÿà
„π™à«ß 42 - 49 «—π  §«“¡¬“«¢Õß µ√Õ∫‘≈— ª√–¡“≥ 2.80

- 3.50 ´¡.  §«“¡°«â“ßª√–¡“≥  0.36 - 0.40 ´¡.  (Ta-

ble 1)  ‡ªìπ√–¬–∑’Ë µ√Õ∫‘≈— ¬àÕ¬‡æ»ºŸâ∫“π   à«π¢Õß°â“π
™ŸÕ—∫‰¡‚§√ ªÕ√å¬◊¥¬“«‚º≈àæâπ«ß°≈’∫√«¡  ª≈“¬ ÿ¥‡ªìπ
°√–‡ª“– ’¢“«¢ÕßÕ—∫‰¡‚§√ ªÕ√å (Figure 2. A)    ¿“¬„π
¡’≈–ÕÕß‡√≥Ÿ (pollen grain)  ·≈–ª≈‘«ÕÕ°¡“‡¡◊ËÕÕ—∫
‰¡‚§√ ªÕ√å·µ° (Figure 2. B)   à«πÕÕ«ÿ≈∑’ËÕ¬Ÿà·∂«∫π
 ÿ¥¡’¢π“¥„À≠à¢÷Èπ ª≈“¬ÕÕ«ÿ≈¬◊ËππŸπÕÕ°¡“‡ÀÁπ™—¥‡®π·≈–
¡’¢Õß‡À≈«æ«°πÈ”µ“≈∂Ÿ°¢—∫ÕÕ°¡“   ¡’ à«π™à«¬≈àÕ·¡≈ß
„π°“√∂à“¬‡√≥Ÿ (pollination)   (Haycraft ·≈– Carmi-

chael,  2001)  ‚§√ß √â“ß¿“¬„πÕÕ«ÿ≈√–¬–π’È π‘«‡´≈≈— 
(nucellus) ª√–°Õ∫¥â«¬ ‡´≈≈å¢π“¥„À≠à ºπ—ß∫“ß ¡’°≈ÿà¡
‡´≈≈å∑’Ë®– √â“ß‡¡°– ªÕ√å  (megasporogenous tissue)

(Figure 2. C, D) ·µà‰¡àæ∫°“√·∫àß‡´≈≈åÀ√◊Õ°“√‡®√‘≠‰ª
‡ªìπ‡´≈≈å°”‡π‘¥‡¡°– ªÕ√å  (megaspore mother cell)

 µ√Õ∫‘≈— ‡æ»ºŸâ∫“π‡µÁ¡∑’Ë 5 - 7 «—π  ®÷ß®–‡À’Ë¬«  Õ—∫
‰¡‚§√ ªÕ√å‡ª≈’Ë¬π®“° ’¢“«‡ªìπ ’πÈ”µ“≈·≈–∑¬Õ¬√à«ß‰ª
¢π∑’Ë√Õß√—∫°≈ÿà¡ µ√Õ∫‘≈— ¬àÕ¬‡æ»ºŸâ‡ª≈’Ë¬π®“° ’πÈ”µ“≈
∑Õß‡ªìπ ’πÈ”µ“≈·°à  ÕÕ«ÿ≈∫“ß à«π‡ª≈’Ë¬π®“° ’‡¢’¬«‡ªìπ
 ’πÈ”µ“≈ (Figure 2. E)  ¢π“¥¢Õß µ√Õ∫‘≈— √–¬–π’È¡’
§«“¡¬“«ª√–¡“≥ 3.98  ´¡.  §«“¡°«â“ßª√–¡“≥  0.42

´¡.  (Table 1)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Haycraft ·≈–
Carmichael (2001)  √“¬ß“π«à“  ÕÕ«ÿ≈∑’ËÕ¬Ÿà∫πµâπ‡æ»ºŸâ
¢Õß  Gnetum  gnemon  ®–‡ªìπÀ¡—π  ·¡â«à“¿“¬„π®–¡’
‡π◊ÈÕ‡¬◊ËÕπ‘«‡´≈≈— ‡À¡◊ÕπÕÕ«ÿ≈ª°µ‘¢Õßµâπ‡æ»‡¡’¬   ·µà
‰¡à¡’°“√ √â“ß·°¡’‚∑‰ø∑å‡æ»‡¡’¬‰¡à¡’°“√‡®√‘≠‰ª‡ªìπ‡´≈≈å
‰¢à°“√‡®√‘≠®– ‘Èπ ÿ¥·§àπ—Èπ  ·≈–√à«ß‰ª
1.2 °“√‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»‡¡’¬ ÕÕ«ÿ≈ ·≈–‡¡≈Á¥

1.2.1 °“√‡®√‘≠¢Õß µ√Õ∫‘≈— ‡æ»‡¡’¬ (female stro-

bilus À√◊Õ megasporangiate strobilus)

™à«ß —ª¥“Àå·√°¡’≈—°…≥–‡ªìπªÿÉ¡¢π“¥‡≈Á° ’



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 2 ¡’.§.-‡¡.¬. 2547
º—°‡À¡’¬ß

¿Ÿ«¥≈ ∫ÿµ√√—µπå ·≈– Õ“§¡ «—ß‡¡◊Õß157

πÈ”µ“≈  §«“¡¬“«ª√–¡“≥ 0.10 - 0.48 ́ ¡. °«â“ßª√–¡“≥
0.10 - 0.20  ´¡. (Table 1)  ¡’„∫ª√–¥—∫¢π“¥„À≠à√Õß√—∫
Õ¬Ÿà  ‡°‘¥µ“¡¢âÕ·≈–‡°‘¥‡ªìπ°≈ÿà¡Ê ≈– 3 ™àÕ  ‡™àπ‡¥’¬«°—∫
 µ√Õ∫‘≈— ‡æ»ºŸâ  ª√–¡“≥  14  «—π  ¡’™—Èπ„∫ª√–¥—∫¬àÕ¬
À√◊Õ§Õ„∫ 7 - 8 ™—Èπ  ¿“¬„π´Õ°§Õ„∫¡’°≈ÿà¡‡´≈≈å‡√‘Ë¡µâπ
‡æ◊ËÕ‡®√‘≠‡ªìπ°≈ÿà¡¢ÕßªÿÉ¡   ‡√‘Ë¡‡°‘¥ µ√Õ∫‘≈— ¬àÕ¬‡æ»‡¡’¬
(Figure 3. A)  ª√–¡“≥ 21 «—π ‡®√‘≠‡ªìπ µ√Õ∫‘≈— ¬àÕ¬
‡æ»‡¡’¬ª√–°Õ∫¥â«¬™—ÈππÕ°‡ªìπ«ß°≈’∫√«¡     ∂—¥‡¢â“‰ª
‡ªìπ°≈ÿà¡‡´≈≈å°”‡π‘¥ÕÕ«ÿ≈   ́ ÷Ëß¡’°“√ √â“ßºπ—ßÕÕ«ÿ≈™—Èπ„π
(inner integument)  2  ™—Èπ  µ√ß°≈“ß‡®√‘≠‡ªìπ°≈ÿà¡‡´≈≈å
π‘«‡´≈≈—  (Figure 3. B)   µ√Õ∫‘≈— √–¬–π’È ¡’§«“¡¬“«
ª√–¡“≥  1.14 - 1.44  ´¡.  §«“¡°«â“ßª√–¡“≥  0.24 -

0.32  ´¡.  (Table 1)  ·≈–‡√‘Ë¡‡ÀÁπª≈“¬ÕÕ«ÿ≈‚º≈àÕÕ°
¡“®“°´Õ°§Õ„∫   ®π∂÷ß™à«ß 49 - 56 «—π §«“¡¬“«
 µ√Õ∫‘≈— ª√–¡“≥ 3.44 - 3.76  ́ ¡.  §«“¡°«â“ßª√–¡“≥
0.50 - 0.54  ´¡. (Table 1)  ÕÕ«ÿ≈¢π“¥„À≠à¢÷Èπ  ‡ÀÁπ
™—¥‡®π  §«“¡¬“«ÕÕ«ÿ≈‡©≈’Ë¬  0.44  ́ ¡.  §«“¡°«â“ß‡©≈’Ë¬
0.26 ´¡.  πÈ”Àπ—°‡©≈’Ë¬  0.018  °√—¡ (Table 2)  ¢π∑’Ë
√Õß√—∫∫√‘‡«≥∞“πÕÕ«ÿ≈‡ª≈’Ë¬π®“° ’¢“«‡ªìπ ’‡À≈◊Õß  ª≈“¬
 ÿ¥¢ÕßÕÕ«ÿ≈¬◊Ëπ·À≈¡ÕÕ°‰ª¡’ ’‡¢’¬«ÕàÕπ  ≈—°…≥–‡À¡◊Õπ
 µ√Õ∫‘≈— ¬àÕ¬‡æ»‡¡’¬°”≈—ß∫“π  À≈—ß®“°π’È 4 - 5 «—π  ª≈“¬
·À≈¡¢ÕßÕÕ«ÿ≈·≈–¢π∑’Ë∞“πÕÕ«ÿ≈‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈·≈–
‡√‘Ë¡√à«ß∑”„Àâ‡ÀÁπ·µà≈–ÕÕ«ÿ≈‡√’¬ßµ‘¥°—π·∂«‡¥’¬« √Õ∫·°π

™àÕ¥Õ°ª√–¡“≥  6 - 8 ÕÕ«ÿ≈  ∫“ßÕÕ«ÿ≈Õ“®®–À≈ÿ¥√à«ß‰ª
 à«π∑’Ë‡À≈◊Õ‡®√‘≠µàÕ‰ª‡ªìπ‡¡≈Á¥

1.2.2 °“√‡®√‘≠¢ÕßÕÕ«ÿ≈·≈–·°¡’‚∑‰øµå‡æ»‡¡’¬

™à«ßÕ“¬ÿ 28 «—π  ÕÕ«ÿ≈¡’§«“¡¬“«‡©≈’Ë¬ 0.16

´¡.  °«â“ß‡©≈’Ë¬ 0.11 ´¡. ‚§√ß √â“ß¿“¬„πª√–°Õ∫¥â«¬
ºπ—ßÕÕ«ÿ≈™—ÈππÕ°  ́ ÷Ëß‡ªìπ à«π¢Õß«ß°≈’∫√«¡¢¬“¬¢π“¥
„À≠à¢÷Èπ  ∂—¥‡¢â“‰ª‡ªìπºπ—ßÕÕ«ÿ≈™—Èπ„π  ¡’ 2 ™—Èπ µ√ß°≈“ß
ÕÕ«ÿ≈‡ªìπ°≈ÿà¡‡´≈≈åπ‘«‡´≈≈—   ·≈–¡’‡´≈≈å∫“ß°≈ÿà¡¢¬“¬
¢π“¥‡√‘Ë¡°àÕµ—«‡ªìπ°≈ÿà¡‡´≈≈å∑’Ë®– √â“ß‡¡°– ªÕ√å (Figure

3. C)  ª√–¡“≥™à«ßÕ“¬ÿ  35  «—π  ®–‡®√‘≠‰ª‡ªìπ‡´≈≈å
°”‡π‘¥‡¡°– ªÕ√å  ·≈–·∫àßµ—«·∫∫‰¡‚Õ´‘ ‰¥â‡¡°– ªÕ√å
4 ‡´≈≈å À√◊Õ‡∑∑√– ªÕ√å (tetraspore) ∑’Ë‰¡à¡’°“√ √â“ß
ºπ—ß‡´≈≈åÀÿâ¡ (Figure 3. D)  ·≈–‡®√‘≠‡ªìπ·°¡’‚∑‰øµå
‡æ»‡¡’¬ µ—Èß·µà™à«ßÕ“¬ÿ  42 «—π‡ªìπµâπ‰ª (Figure 3.  E)

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Bierhorst  (1971) „π Gnetum

gnemon æ∫«à“¿“¬„πÕÕ«ÿ≈¡’‡´≈≈å°”‡π‘¥‡¡°– ªÕ√å 8 -

15 ‡´≈≈å  ‡¡◊ËÕ·∫àß‰¡‚Õ´‘   ‰¥â°≈ÿà¡π‘«‡§≈’¬ ∑’Ë‰¡à¡’ºπ—ß
‡´≈≈åÀ√◊Õ‡√’¬°«à“ tetrasporic  gametophyte  3 - 5 °≈ÿà¡
·≈–‡®√‘≠‡ªìπ·°¡’‚∑‰øµå‡æ»‡¡’¬  ¥â«¬°“√·∫àß‰¡‚µ´‘ 
‡æ◊ËÕ‡æ‘Ë¡®”π«π‡´≈≈å·≈–¢¬“¬¢π“¥  ·µà‰¡àæ∫°“√‡®√‘≠
¢Õß‡´≈≈å‰¢à ª√–¡“≥ 42 - 49 «—π   ´÷Ëß‡ªìπ™à«ß∑’Ë
 µ√Õ∫‘≈— ¬àÕ¬‡æ»‡¡’¬„°≈â®–∫“π  ·°¡’‚∑‰øµå‡æ»‡¡’¬®–
‡®√‘≠·∑√°‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕπ‘«‡´≈≈—  (Figure 4. A)  ¢≥–

Table 1. Average  stobilus size of Gnetum gnemon  (Linn.) var. tenerum Markgr. 1 – 56 days.

The mean values were averaged from 6 strobili.

average strobilus size

 age (day)    male strobilus       female strobilus

length (cm.)    +SD    width (cm.)    +SD length (cm.)    +SD    width (cm.)    +SD

1 0.14 0.00    0.10 0.00 0.10 0.00     0.10 0.00
7    0.34 0.05    0.16 0.05         0.48 0.04    0.20 0.00

14    0.56 0.08    0.22 0.04         0.74 0.05    0.20 0.00
21    0.96 0.08    0.24 0.05         1.14 0.05    0.24 0.05
28    1.46 0.08    0.28 0.04         1.44 0.05   0.32 0.04
35    2.02 0.04    0.32 0.04         2.38 0.13   0.40 0.07
42    2.80 0.07    0.36 0.05         3.14 0.08   0.42 0.04
49    3.50 0.07    0.40 0.01         3.44  0.08   0.50 0.07
56    3.98 0.14    0.42 0.04         3.76 0.05   0.54 0.05



Songklanakarin J. Sci. Technol.

Vol. 26  No. 2  Mar.-Apr. 2004 158

Phak Miang [Gnetum gnemon (Linn.) var. tenerum Markgr.]

Butrat, P. and Wangmuang, A.

Figure 1. Development of compound microsporangiate strobilus of Gnetum gnemon (Linn.)  var.

                 tenerum Markgr. at  14 - 42  days.
A :  14 days, compound microsporangiate strobilus (l - s)(x 100).  B : 14 days, microsporangiate primordia
and megasporangiate primordia (x 200)  C :  28 days, showing nonfunctional ovule and microsporangium
(x 100)  D : Portion of a compound microsporangiate strobilus at 42 days, showing nonfunctional ovule and
microsporangium.

(bm  =  basal meristem of axillary complex,  brt  =  bracteole,  l - s  =  longitudinal section,   me.pr  =  megasporangiate
primordia,   me.sb  =  megasporangiate  strobilus, mi.pr = microsporangiate primordia,     mi.sb =  microsporangiate
strobilus, mi.sp = microsporangium,  nf. ovu = nonfunctional ovule, per = perianth)

∑’Ë Foster ·≈– Gifford  (1959)  ¬◊π¬—π«à“ °≈ÿà¡π‘«‡§≈’¬ 
∑’Ë‰¡à¡’ºπ—ß‡´≈≈å  ∑“ß¥â“π‰¡‚§√‰æ≈å (micropyle)  ¢Õß
·°¡’‚∑‰øµå‡æ»‡¡’¬®–·ª√ ¿“æ‡ªìπ‡´≈≈å‰¢à  ·≈–°“√
∂à“¬‡√≥Ÿ‡°‘¥¢÷Èπ™à«ß∑’Ë¡’°“√‡®√‘≠¢Õß·°¡’‚∑‰øµå‡æ»‡¡’¬
‡™àπ‡¥’¬«°—∫°“√√“¬ß“π¢Õß  Bold ·≈– Alexopoulos

(1980), Carmichael ·≈– Friedman  (1996)  æ∫«à“„π
Gnetum  gnemon  À≈—ß°“√∂à“¬‡√≥Ÿ‚¥¬¡’·¡≈ß À√◊Õ≈¡
‡ªìπæ“À–ª√–¡“≥ 5 «—π  À≈Õ¥‡√≥Ÿ (pollen tube) ‡®√‘≠
∂÷ß°≈ÿà¡‡´≈≈å¢Õß·°¡’‚∑‰øµå‡æ»‡¡’¬∑’Ë∑”Àπâ“∑’Ë·∑π‡´≈≈å
‰¢à   ´÷Ëß¡’¡“°°«à“ 2 ‡´≈≈å·≈–‡°‘¥°“√ªØ‘ π∏‘ 2 §√—Èß

(double fertilization)  ª√–¡“≥«—π∑’Ë  7 À≈—ß°“√∂à“¬‡√≥Ÿ
Friedman (1998)  √“¬ß“π«à“ ·°¡’‚∑‰øµå‡æ»

‡¡’¬  ¢Õßæ◊™ °ÿ≈ Gnetum ·µ°µà“ß®“°æ◊™¥Õ°∑’Ë°“√‡®√‘≠
¢Õß‡´≈≈å ◊∫æ—π∏ÿå‡°‘¥®“°°≈ÿà¡‡´≈≈å∑’Ë¡’À≈“¬π‘«‡§≈’¬  (co-

enocytic cell)  À√◊Õ°≈ÿà¡π‘«‡§≈’¬ ∑’Ë‰¡à¡’ºπ—ß‡´≈≈å‡®√‘≠
‡ªìπ·°¡’‚∑‰øµå‡æ»‡¡’¬ ´÷Ëß‡°‘¥¢÷Èπ√«¥‡√Á«  ∑”„Àâ°“√·ª√
 ¿“æ‰ª‡ªìπ‡´≈≈å‰¢à‰¡à‡°‘¥¢÷Èπ  ·µà‡´≈≈å¢Õß·°¡’‚∑‰øµå
‡æ»‡¡’¬ 2 ‡´≈≈åÀ√◊ÕÀ≈“¬‡´≈≈å®–∑”Àπâ“∑’Ë·∑π‡´≈≈å
‰¢à  °“√ªØ‘ π∏‘‡°‘¥¢÷Èπ√«¥‡√Á«„π√–¬–ÕàÕπ«—¬ (juvenile)

‡™àπ‡¥’¬«°—∫°“√√“¬ß“π¢Õß William, ·≈–§≥– (1999)
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Figure 2. Microsporangiate strobilus of Gnetum gnemon (Linn.)  var. tenerum Markgr. at 49 - 56 days.

A :  Portion of anthesis  microsporangiate strobilus at  49  days. B :  49 days, mature microsporangium  (l - s)
showing   pollen grains (x 200)  C :  49 days, nonfunctional ovule (l - s) (x 200)  D :  49 days, anthesis
microsporangiate strobilus (l - s) (x 40)  E :  56 days, withered  microsporangiate strobilus

(brt  =  bracteole,   hr  =  hair,     in.int  =  inner integument,    l - s  =  longitudinal section,     me.t  =  megasporogenous
tissue,      nc   =   nucellus,       nf.ovu  =   nonfunctional ovule,     o.int = outer integument,   per  =  perianth,       pol  =  pollen
grain,     spg  =  sporangium,     spp  =  microsporangiophore)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¬–°“√‡®√‘≠¢ÕßÕÕ«ÿ≈  ®“°°“√»÷°…“
§√—Èßπ’Èπà“®–µ√ß°—∫™à«ßÕ“¬ÿ 56 - 58 «—π  π—∫®“°√–¬–·√°
∑’Ë‡√‘Ë¡‡°Á∫µ—«Õ¬à“ß  ‚§√ß √â“ß¿“¬„π¢ÕßÕÕ«ÿ≈√–¬–π’Èæ∫«à“
ºπ—ßÕÕ«ÿ≈™—ÈππÕ°¢¬“¬¢π“¥„À≠à¢÷Èπ  ¡’°≈ÿà¡‡´≈≈å ‡°≈Õ√’¥
(sclereid)  ·∑√°Õ¬Ÿà®”π«π¡“°  ™à«¬„Àâ‡°‘¥§«“¡·¢Áß·√ß
ºπ—ßÕÕ«ÿ≈™—Èπ„π¡’ 2 ™—Èπ ™—Èπ„π ÿ¥¡’ à«πª≈“¬¬“«·À≈¡
¬◊Ëπ‚º≈àÕÕ°¡“ª≈“¬ ÿ¥¢ÕßÕÕ«ÿ≈  ‡√’¬°«à“  ∑àÕ‰¡‚§√‰æ≈å

(micropylar tube)  ª√–°Õ∫¥â«¬ ‡´≈≈å ‡°≈Õ√’¥ ®÷ß‡ªìπ
∑àÕ·¢ÁßµàÕ‰ª∂÷ß à«π¢Õßπ‘«‡´≈≈—    ‚¥¬¡’™àÕß«à“ß√–À«à“ß
√Õ¬µàÕ°—∫π‘«‡´≈≈—  ‡√’¬°«à“  ÀâÕß‡√≥Ÿ (pollen chamber)

‡ªìπ∑“ß‡¢â“¢ÕßÀ≈Õ¥‡√≥Ÿ   À≈—ß®“°π’È  4 - 5 «—π ª≈“¬
·À≈¡¢ÕßÕÕ«ÿ≈‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ·≈–·ÀâßÀ≈ÿ¥√à«ß‰ª
‡ªìπ√–¬– µ√Õ∫‘≈— ¬àÕ¬‡À’Ë¬« (Figure 4. B, C)
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Figure 3. Development  anatomy of compound megasporangiate strobilus and female gametophyte

                of Gnetum gnemon (Linn.) var. tenerum Markgr. at 14 - 42 days.
A :  14 days,  megasporangiate primordia (l - s)(x 200) B :  21  days,  megasporangiate strobilus (l - s) (x 40)
C :  28 days, young ovule (l - s)(x 100)  D : 35 days, central part of the nucellus showing megaspore (tetraspore)
(x 400)  E :  42 days,  young ovule (l - s) showing the young female gametophyte (x 200)

(brt  =  bracteole,    fe.gm  =  female gametophyte,    hr  =  hair,     in.int  =  inner integument,   l - s  =  longitudinal section,
me  =  megaspore,   me.pr  =  megasporangiate primordia,  me.t  =  megasporogenous tissue,   nc   =   nucellus,  ovu.pr  =
ovule primordia,  per = perianth)

1.2.3 °“√‡®√‘≠¢Õß‡¡≈Á¥·≈–‡ÕÁ¡∫√‘‚Õ

™à«ßª√–¡“≥ 63 - 70  «—π  À≈—ß®“° à«π
ª≈“¬·À≈¡¢ÕßÕÕ«ÿ≈‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈ ·≈–À≈ÿ¥√à«ß‰ª
æ√âÕ¡¢π∑’Ë∞“π¢ÕßÕÕ«ÿ≈   ∑”„Àâ‡ÀÁπÕÕ«ÿ≈À√◊Õ‡¡≈Á¥ÕàÕπ
‡√’¬ß√Õ∫·°π µ√Õ∫‘≈— ™—¥‡®π¢÷Èπ    §«“¡¬“«ª√–¡“≥
0.50 - 0.94 ´¡. °«â“ßª√–¡“≥ 0.30 - 0.56 ´¡. πÈ”Àπ—°

ª√–¡“≥ 0.026 - 0.14 °√—¡  ®“°π—Èπ‡¡≈Á¥ÕàÕπ¡’¢π“¥
‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê (Table 2)  ‚§√ß √â“ß¢Õßºπ—ßÕÕ«ÿ≈™—ÈππÕ°
Àπ“·≈–·¢Áß¡“°¢÷Èπ  ·°¡’‚∑‰øµå‡æ»‡¡’¬¡’°“√‡æ‘Ë¡®”π«π
‡´≈≈å‚¥¬°≈ÿà¡‡´≈≈å¢π“¥‡≈Á°∫√‘‡«≥·π«·°π°≈“ß§àÕπ‰ª
∑“ß¥â“π‰¡‚§√‰æ≈å  ®“°°“√µ√«® Õ∫Õ¬à“ß≈–‡Õ’¬¥ ‰¡àæ∫
°“√‡®√‘≠¢Õß à«π∑’Ë®–‡ªìπ‡ÕÁ¡∫√‘‚Õ (Figure 4. D) ‡¡≈Á¥
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Figure 4. Development  of  ovule and  seed of Gnetum gnemon (Linn.) var. tenerum Markgr. at

49 - 120 days.
A :  49 days,  ovule (l - s) showing the young female gametophyte (x 40)  B : 56 days (left), mature ovule
C :  56 days,   mature ovule (l - s) (x 40)  D :  63 days, young seed (l -s) showing the young female gametophyte
(x 40)  E :  84 days (right), megasporangiate strobilus with young seed   F:  105 days, female gametophyte in
mature seed  (l - s) (x 40) G, H : 120 days, ripe seed of G. gnemon Linn. var. tenerum Markgr. and  l - s
showing female gametophyte (x 40)

(em. s = embryo sac,  fe.gm  =  female gametophyte,   in.int  =  inner integument,    i.sc  =  idioblastic sclereid,     l - s  =
longitudinal section,    me.sp = megasporangium,      mp.t  =  micropylar tube, nc =   nucellus,   o.int  =  outer integument,
pol.ch  =  pollen chamber,  sc = sclereid)
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Figure 5. Development of embryo of Gnetum gnemon (Linn.) var. tenerum Markgr. after

seed cultivation.
A :  1 month,  embryo sac (x 40)    B :  2 months,  proembryo in embryo sac (x 40)   C, D : 4 months, young
embryo (x 40)   E, F :  5 months, young embryo (x 40)  G: 7  months,  seed germination (x 40)  H, I : seedling

(cot  =  cotyledon,   em =  embryo,    em.s  =  embryo sac,   fd  =  feeder,   fi.ssp  =  filamentous  suspensor,   hyc  =
hypocotyl,  mp  =  micropyle,  nu.t  =  nutritive  tissue,  p.em  =  proembryo,  plu  =  plumule,  pr = primary root,  rad =
radicle,   ssp  =  suspensor,   y.em  =  young  embryo)

ÕàÕπ∫“ß‡¡≈Á¥‰¡à‡®√‘≠‡µ‘∫‚µ ®÷ßΩÉÕ·≈–À≈ÿ¥√à«ß‰ª  ∑”„Àâ
·µà≈–™—Èπ¢Õß µ√Õ∫‘≈— ‡À≈◊Õ‡¡≈Á¥∑’Ë‡®√‘≠‡µ‘∫‚µµàÕ‰ª 2-3

‡¡≈Á¥ (Figure 4. E)  ·°¡’‚∑‰øµå‡æ»‡¡’¬¬—ß¡’°“√‡æ‘Ë¡
®”π«π‡´≈≈å·≈–¢¬“¬¢π“¥¡“°¢÷Èπ  ∑”„Àâæ◊Èπ∑’Ë¢Õßπ‘«-
‡´≈≈— ≈¥πâÕ¬≈ß  ®π‡¢â“ Ÿà√–¬–‡¡≈Á¥·°à ª√–¡“≥ 105 «—π
‡ª≈◊Õ°πÕ° ’‡¢’¬«ÕàÕπ   ‡ª≈◊Õ°¥â“π„π·¢Áß  ‡π◊ËÕß®“°
ª√–°Õ∫¥â«¬°≈ÿà¡‡´≈≈å ‡°≈Õ√’¥  ‚¥¬‡©æ“–∫√‘‡«≥„°≈â
‰¡‚§√‰æ≈å  ·°¡’‚∑‰øµå‡æ»‡¡’¬¢¬“¬„À≠à¢÷Èπ®π‡°◊Õ∫‡µÁ¡
‡¡≈Á¥ ‰¡àæ∫°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ  (Figure 4. F)  ®π∂÷ß
√–¬–‡¡≈Á¥ ÿ°„™â‡«≈“ª√–¡“≥ 120 «—π  ®“°√–¬–‡√‘Ë¡·√°

‡ª≈◊Õ°πÕ°‡ª≈’Ë¬π‡ªìπ ’‡À≈◊Õß â¡  (Fiugre  4. G)  §«“¡
¬“«‡©≈’Ë¬ 2.08  ´¡. §«“¡°«â“ß‡©≈’Ë¬ 1.24 ´¡. πÈ”Àπ—°
‡©≈’Ë¬ 1.92 °√—¡ (Table 2)  ‡ª≈◊Õ°πÕ°¥â“π„π ÿ¥®–·¢Áß
¡“°  ∂—¥‡¢â“‰ª‡ªìπ à«π¢Õßºπ—ßÕÕ«ÿ≈™—Èπ„π‡ª≈’Ë¬π·ª≈ß¡“
‡ªìπ‡ª≈◊Õ°™—Èπ„π§àÕπ¢â“ß∫“ßÀàÕÀÿâ¡ à«π¢Õß·°¡’‚∑‰øµå‡æ»
‡¡’¬∑’Ë¡’¢π“¥„À≠à¢÷Èπ  ́ ÷Ëßª√–°Õ∫¥â«¬‡´≈≈å∑’Ë – ¡‡¡Á¥·ªÑß
(starch grain)  ‡ªìπ à«π∑’Ë‡√’¬°«à“‡π◊ÈÕ„π‡¡≈Á¥ (Figure 4.

H)  ∑”Àπâ“∑’Ë‡ªìπÕ“À“√ – ¡‡≈’È¬ß‡ÕÁ¡∫√‘‚Õ §≈â“¬°—∫‡Õπ-
‚¥ ‡ªî√å¡ (endosperm) „πæ◊™¥Õ° ·µàµà“ß°—π∑’Ë°≈ÿà¡‡´≈≈å
‡À≈à“π’È  ‰¡à‰¥â‡°‘¥®“°°“√ªØ‘ π∏‘¢Õß‡´≈≈å ◊∫æ—π∏ÿå‡æ»ºŸâ
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Table 2. Average seed size of Gnetum gnemon  (Linn.) var. tenerum Markgr.

49 – 120 days. The mean values were averaged from 9 seeds.

average seed size

                      length (cm.)       +SD      width (cm.)       +SD      weight (g.)      +SD

49    0.24 0.05     0.20 0.04       0.016 0.00
56    0.44 0.05     0.26 0.05       0.018 0.00
63    0.50 0.07     0.30 0.00       0.026 0.00
70    0.94 0.11     0.56 0.05     0.14 0.05
77    1.14 0.11     0.62 0.04     0.24 0.05
84    1.26 0.13     0.70 0.00     0.34 0.05
91    1.42 0.13     0.80 0.07     0.48 0.10

105    1.72 0.04     1.12 0.04     1.32 0.08
112    1.80 0.07     1.16 0.05     1.66 0.11
120    2.08 0.04     1.24 0.05     1.92 0.10

age (day)

(male gamete) °—∫‚æ≈“√å π‘«§≈’‰Õ  (polar nuclei)

∫√‘‡«≥·π«°≈“ß¢Õß·°¡’‚∑‰øµå‡æ»‡¡’¬ ¬—ß¡’
°≈ÿà¡‡´≈≈å¢π“¥‡≈Á°  ºπ—ß∫“ß‰¡à¡’°“√ – ¡¢Õß·ªÑß·≈–
¬—ß¡’°“√·∫àß‡´≈≈å‡æ‘Ë¡¡“°¢÷Èπ  ∑”„Àâ‡ÀÁπ‡ªìπ·π«¬“«®“°
‰¡‚§√‰æ≈å‰ª∑“ß¥â“π‚§π‡¡≈Á¥    ∑”Àπâ“∑’Ë‡À¡◊Õπ∂ÿß
‡ÕÁ¡∫√‘‚Õ (embryo sac) ·µà‰¡àæ∫°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ
(Figure 4. H) ·¡â«à“‡ªìπ√–¬–∑’Ë‡¡≈Á¥ ÿ°·≈–√à«ßÀ≈àπ„µâµâπ
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Carmichael ·≈– Friedman

(1996)  æ∫«à“¿“¬À≈—ß°“√ªØ‘ π∏‘„π·°¡’‚∑‰øµå‡æ»‡¡’¬
¢Õßæ◊™ °ÿ≈  Gnetum    à«π„À≠à®–‡ªìπ°“√‡®√‘≠¢Õß
‡π◊ÈÕ‡¬◊ËÕ∑’Ë – ¡Õ“À“√‡≈’È¬ß‡ÕÁ¡∫√‘‚Õ  º≈®“°°“√ªØ‘ π∏‘
2 §√—Èß  ®–‰¥â‰´‚°µ∑’Ë¡’‚§√‚¡‚´¡ 2 n  ®”π«π 2 ‰´‚°µ
·µà¡’‡æ’¬ß 1 ‰´‚°µ ‡∑à“π—Èπ∑’ËÕ¬Ÿà√Õ¥„π‡¡≈Á¥∑’Ë ÿ°  °“√
‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ‡°‘¥¢÷ÈπÀ≈—ß‡¡≈Á¥√à«ß·≈–‡®√‘≠®–™â“¡“°
‡™àπ‡¥’¬«°—∫°“√√“¬ß“π¢Õß Baskin ·≈– Baskin (1998),

Bierhorst (1971),  Bold ·≈– Alexopoulos (1980) ®÷ß
‡ªìπ°“√¬◊π¬—π·≈– Õ¥§≈âÕß°—∫°“√»÷°…“§√—Èßπ’È  ∑’Ë‰¡àæ∫
°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ„π√–¬–‡¡≈Á¥ ÿ°

°“√»÷°…“∑’Ë 2  »÷°…“°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õº—°‡À¡’¬ß

À≈—ß°“√‡æ“–‡¡≈Á¥

À≈—ß°“√‡æ“–‡¡≈Á¥µ“¡∏√√¡™“µ‘  1  ‡¥◊Õπ  ‡ª≈◊Õ°
πÕ°∑’Ë¡’ ’‡À≈◊Õß·≈–‡π◊ÈÕ¢Õß‡ª≈◊Õ°‡πà“ ≈“¬À≈ÿ¥‰ª  ®π
‡À≈◊Õ‡ª≈◊Õ°πÕ°™—Èπ„π∑’Ë·¢Áß  ́ ÷Ëß‡ª≈’Ë¬π·ª≈ß¡“®“°«ß°≈’∫

√«¡¡’≈—°…≥–§≈â“¬°—∫ºπ—ßº≈™—Èπ„π (endocarp) ∂—¥‡¢â“‰ª
‡ªìπ‡ª≈◊Õ°Àÿâ¡‡¡≈Á¥™—Èπ„π∑’Ë‡ª≈’Ë¬π·ª≈ß¡“®“°ºπ—ßÕÕ«ÿ≈
™—Èπ„π  ‡ªìπ‡¬◊ËÕ∫“ß‡Àπ’¬«ÀàÕÀÿâ¡ à«π¢Õß·°¡’‚∑‰øµå‡æ»
‡¡’¬À√◊Õ‡π◊ÈÕ„π‡¡≈Á¥∑’Ë – ¡·ªÑß·≈–πÈ”¡—π  ∫√‘‡«≥·°π
°≈“ß¢Õß·°¡’‚∑‰øµå‡æ»‡¡’¬  ¡’°≈ÿà¡‡´≈≈å¢π“¥‡≈Á°ºπ—ß∫“ß
‡√’¬ß‡ªìπ·π«™—¥‡®π¢÷Èπ  ‡ª√’¬∫‰¥â°—∫∂ÿß‡ÕÁ¡∫√‘‚Õ  °≈ÿà¡
‡´≈≈å∫√‘‡«≥„°≈â‰¡‚§√‰æ≈å‡√’¬ßµ—«°—πÕ¬à“ßÀ≈«¡Ê  ·≈–
‡√‘Ë¡‡ÀÁπ°“√°àÕµ—«¢Õß°≈ÿà¡‡´≈≈å∑’Ë®–‡ªìπ‡ÕÁ¡∫√‘‚Õ (Figure

5. A)

√–¬– 2 - 3 ‡¥◊Õπ  ¡’°“√‡®√‘≠¢Õß‚æ√‡ÕÁ¡∫√‘‚Õ
(proembryo) ·∑√°Õ¬Ÿà„π°≈ÿà¡‡´≈≈å‡≈Á°Ê  ∑’Ë∑”Àπâ“∑’Ë
‡À¡◊Õπ∂ÿß‡ÕÁ¡∫√‘‚Õ¥â“π„°≈â°—∫‰¡‚§√‰æ≈å  (Figure 5. B)

√–¬–  4  ‡¥◊Õπ  ‡ÕÁ¡∫√‘‚Õ‡®√‘≠¡“°¢÷Èπ  ‡ÀÁπ‡ªìπ 3
 à«π∑’Ëµà“ß°—π§◊Õ  à«π∑’ËÕ¬Ÿà„°≈â‰¡‚§√‰æ≈å ¡’≈—°…≥–§≈â“¬
‡ âπ¥â“¬ (filamentous) ∑’Ëæ—∫´âÕπ°—π‰ª¡“  à«π∂—¥¢÷Èπ¡“
µ√ß°≈“ß¡’≈—°…≥–‡ªìπ∑àÕ (tube)  ·≈– à«πª≈“¬‡ªìπ‡´≈≈å
‡ÕÁ¡∫√‘‚Õ (embryonal cell) (Figure 5. C, D)   Õ¥§≈âÕß
°—∫∑’Ë Foster ·≈– Gifford (1959)  √“¬ß“π‰«â«à“ ‰´‚°µ
¢Õßæ◊™ °ÿ≈ Gnetum ™à«ß‡√‘Ë¡‡®√‘≠®–¡’≈—°…≥–§≈â“¬‡ âπ
¥â“¬   à«π¢Õß´— ‡ªπ‡´Õ√å (suspensor) ≈—°…≥–‡ªìπ∑àÕ
·≈–°≈ÿà¡‡´≈≈å∑’Ë®–‡®√‘≠‡ªìπ‡´≈≈å‡ÕÁ¡∫√‘‚ÕÕ¬Ÿà à«πª≈“¬  ́ ÷Ëß
¡’°“√·∫àß‡´≈≈å·≈–‡®√‘≠·ºàÕÕ° ª√–°Õ∫¥â«¬¬Õ¥·√°‡°‘¥
(plumule) ·≈–„∫‡≈’È¬ß

√–¬– 5 ‡¥◊Õπ ‡ÕÁ¡∫√‘‚Õ‡®√‘≠¡“°¢÷Èπ  ‡´≈≈å¢Õß
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´— ‡ªπ‡´Õ√å ¬◊¥¬“«·≈–·∑√°‡¢â“‰ª„π°≈ÿà¡‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡ªìπ
 à«π¢Õß∂ÿß‡ÕÁ¡∫√‘‚Õ¥â“π‰¡‚§√‰æ≈å  µ—«¢Õß‡ÕÁ¡∫√‘‚Õ¡’
°“√ √â“ß„∫‡≈’È¬ß‡ÀÁπ™—¥‡®π¢÷Èπ (Figure 5. E, F)

√–¬– 6 ‡¥◊Õπ  ‡ÕÁ¡∫√‘‚Õ¡’¢π“¥„À≠à¢÷Èπ   à«πª≈“¬
¢Õß´— ‡ªπ‡´Õ√å‡®√‘≠‡ªìπ√“°·√°‡°‘¥ (radicle)  ¬◊ËπÕÕ°
¡“∑“ß‰¡‚§√‰æ≈å   °≈ÿà¡‡´≈≈å¢Õß·°¡’‚∑‰øµå‡æ»‡¡’¬∑”
Àπâ“∑’Ë‡ªìπÕ“À“√‡≈’È¬ßµâπÕàÕπ (nutritive tissue) ™à«ß
ª≈“¬¢Õß‡¥◊Õπ∑’Ë  6  ‡¢â“ Ÿà‡¥◊Õπ∑’Ë  7  ‡¡≈Á¥‡√‘Ë¡ßÕ°  ‚¥¬
 à«π¢Õß√“°·√°‡°‘¥‡®√‘≠‚º≈àæâπ‰¡‚§√‰æ≈å·≈–·∑ß≈ß Ÿà
¥‘π  µ“¡¥â«¬ à«π¢Õß„∫‡≈’È¬ß·≈–¬Õ¥·√°‡°‘¥ ‡®√‘≠™Ÿ¢÷Èπ
¥â“π∫π‡√Á«°«à“°“√‡®√‘≠¢Õß√“°·√°‡°‘¥  ‚¥¬¡’ à«π¢Õß
øï¥‡¥Õ√å (feeder)  ΩíßÕ¬Ÿà„π à«π‡π◊ÈÕ„π‡¡≈Á¥ (Figure 5.

G, H)  à«π¢Õß≈”µâπ„µâ„∫‡≈’È¬ß (hypocotyl) ‡®√‘≠¬◊¥µ—«
‰¥â¡“°°«à“ à«π¢Õß√“°·√°‡°‘¥  ∑”„Àâ‡ÀÁπ à«π¢Õß‡¡≈Á¥Õ¬Ÿà
∫πº‘«¥‘π  ¢≥–∑’Ë à«π≈”µâπ„µâ„∫‡≈’È¬ß‡®√‘≠™Ÿ Ÿß¢÷Èπ‰ª  ª≈“¬
 ÿ¥ª√–°Õ∫¥â«¬„∫‡≈’È¬ß 2 „∫  ·≈–¬Õ¥·√°‡°‘¥ (Figure

5. I)  ®“°°“√»÷°…“§√—Èßπ’È  æ∫«à“°“√‡®√‘≠¢Õß‡ÕÁ¡∫√‘‚Õ
‡°‘¥¢÷ÈπÀ≈—ß®“°‡¡≈Á¥√à«ß≈ß¥‘π·≈–ßÕ°ÕÕ°®“°‡¡≈Á¥„™â‡«≈“
7 ‡¥◊Õπ
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