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Abstract
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Aerial root adaptations of Rhizophora apiculata Bl. and Avicennia marina Vierh.

to the changes of water levels
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Aerial root adaptations of Rhizophora apiculata Bl. and Avicennia marina Vierh. as related to the

changes  of  water  levels  were  carried  out  on  abandoned  shrimp  ponds  of  Prince  of  Songkla  University,

Pattani Campus, in four water level study plots; 10 cm below soil surface, soil surface level, 10 and 20 cm

above soil surface. The results revealed that survival rates of two species were 100 percent in  all treatments.

Growth of R. apiculata were high in three levels of flooding: soil surface level, 10 and 20 cm above soil surface
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Aerial root adaptations to the changes of water levels

Eksirinimitr, M., et al.

in the 4th and 8th month. In one year growth of R. apiculata grown in four level of water were slightly different

(height: 10 cm below soil surface = 101.35 cm, soil surface level = 108.55 cm, 10 cm above soil surface =

102.20 cm and 20 cm above soil surface = 90.24 cm). The growth of A. marina was highest in 10 cm below

soil surface (height = 196.78 cm) and growth was high in soil surface level and 10 cm above soil surface

(height = 183.66 and 158.53 cm), respectively. The lowest growth was found in 20 cm above soil surface

(height = 122.65 cm.). The stilt root of R. apiculata showed good development in two levels of flooding: soil

surface level and 10 cm above soil surface, except in circumference of prop root which was  biggest in the 20

cm above soil surface. The pneumatophores of A. marina had good development in three water levels: 10 cm

below soil surface, soil surface level and 10 cm above soil surface, except in height which was low in 10 cm

below soil surface and high in 10  and 20 cm above soil surface. The results of this investigation showed be

successfully applied for two mangroves planting and restoration.

Key words : mangrove planting, water level, Rhizophora apiculata Bl.,
Avicennia marina Vierh.
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°“√ª√—∫µ—«¢Õß√“°Õ“°“»¢Õß‚°ß°“ß„∫‡≈Á° (Rhizophora apiculata Bl.)

·≈–· ¡∑–‡≈ (Avicennia marina Vierh.) µàÕ°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫πÈ”

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(4) : 759-768

°“√ª√—∫µ—«¢Õß√“°Õ“°“»¢Õß‚°ß°“ß„∫‡≈Á°·≈–· ¡∑–‡≈‰¥â»÷°…“„π∫√‘‡«≥æ◊Èπ∑’Ëπ“°ÿâß√â“ß¢Õß¡À“«‘∑¬“≈—¬

 ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µªíµµ“π’ ‚¥¬°“√∑¥≈Õß¡’√–¥—∫πÈ”·µ°µà“ß°—π 4 √–¥—∫ §◊Õ µË”°«à“√–¥—∫º‘«¥‘π 10 ´¡.

√–¥—∫º‘«¥‘π   Ÿß°«à“√–¥—∫º‘«¥‘π 10 ´¡.  ·≈– Ÿß°«à“√–¥—∫º‘«¥‘π 20 ´¡. µ“¡≈”¥—∫  ®“°°“√∑¥≈Õßæ∫«à“æ◊™

™“¬‡≈π∑—Èß Õß¡’Õ—µ√“°“√√Õ¥µ“¬ 100% ·≈–¡’°“√‡®√‘≠‡µ‘∫‚µ¥’ ‚¥¬∑’Ë‚°ß°“ß„∫‡≈Á°¡’°“√‡®√‘≠‡µ‘∫‚µ¥’„π√–¥—∫

πÈ”√–¥—∫º‘«¥‘π·≈– Ÿß°«à“º‘«¥‘π„π™à«ß 4 ‡¥◊Õπ·≈– 8 ‡¥◊Õπ ·µà‡¡◊ËÕÕ“¬ÿ§√∫ 1 ªï‚°ß°“ß„∫‡≈Á°∑’Ëª≈Ÿ°„π√–¥—∫πÈ”

µË”°«à“º‘«¥‘π¡’°“√‡®√‘≠‡µ‘∫‚µ¥’„°≈â‡§’¬ß°—∫Õ’° 3 √–¥—∫°“√∑à«¡¢ÕßπÈ” §◊Õ¡’§«“¡ Ÿß„π√–¥—∫µË”°«à“º‘«¥‘π 10 ´¡.

= 101.35 √–¥—∫º‘«¥‘π = 108.55  Ÿß°«à“º‘«¥‘π 10 ´¡. = 102.20 ·≈– Ÿß°«à“º‘«¥‘π 20 ´¡. = 90.24 ´¡.  à«π„π

· ¡∑–‡≈¡’°“√‡®√‘≠‡µ‘∫‚µ·µ°µà“ß°—π¡“°„π 4 √–¥—∫πÈ”  °≈à“«§◊Õ ¡’§«“¡ Ÿß¡“°∑’Ë ÿ¥„π√–¥—∫πÈ”µË”°«à“º‘«¥‘π =

196.78 ´¡. √Õß≈ß‰ª§◊Õ √–¥—∫º‘«¥‘π = 183.66 ´¡. ·≈– Ÿß°«à“º‘«¥‘π 10 ´¡. = 158.53 ´¡. µ“¡≈”¥—∫  ·≈–¡’

§«“¡ ŸßπâÕ¬∑’Ë ÿ¥„π√–¥—∫πÈ” Ÿß°«à“º‘«¥‘π 20 ´¡. = 122.65 ´¡. ·≈–®“°°“√»÷°…“°“√ª√—∫µ—«¢Õß√“°Õ“°“»¢Õß

æ◊™™“¬‡≈π∑—Èß Õßæ∫«à“ √“°§È”®ÿπ (stilt roots) ¢Õß‚°ß°“ß„∫‡≈Á°¡’°“√æ—≤π“‰¥â¥’„π√–¥—∫πÈ” Ÿß°«à“º‘«¥‘π 10 ´¡.

¬°‡«âπ‡ âπ√Õ∫«ß¢Õß√“°§È”®ÿπ∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥„π√–¥—∫πÈ” Ÿß°«à“º‘«¥‘π 20 ´¡.   à«π„π· ¡∑–‡≈æ∫«à“√“°

À“¬„® (pneumatophores) ¡’°“√‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π√–¥—∫πÈ”µË”°«à“º‘«¥‘π 10 ´¡. √–¥—∫º‘«¥‘π·≈– Ÿß°«à“º‘«¥‘π 10

´¡. ¬°‡«âπ§«“¡ Ÿß¢Õß√“°À“¬„®∑’Ë¡’§à“πâÕ¬„π√–¥—∫πÈ”µË”°«à“º‘«¥‘π·≈–¡’§à“¡“°¢÷Èπµ“¡√–¥—∫°“√∑à«¡¢ÕßπÈ”

·≈–º≈°“√∑¥≈Õßπ’È “¡“√∂π”‰ªª√–¬ÿ°µå„™â‡æ◊ËÕ§«“¡ ”‡√Á®„π°“√ª≈Ÿ°·≈–øóôπøŸªÉ“™“¬‡≈π‚¥¬„™âæ◊™™“¬‡≈π∑—Èß Õß

∏√√¡™“µ‘¢Õßæ◊™™“¬‡≈π¡’°“√ª√—∫µ—«‡ªìπÕ¬à“ß¡“°
µàÕ ¿“æ·«¥≈âÕ¡∑’Ë®”°—¥„πªÉ“™“¬‡≈π´÷Ëß‰¡à‡À¡“– ¡µàÕ
°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™∑—Ë«‰ª ·≈–∂◊Õ«à“‡ªìπ ¿“«–‡§√’¬¥
(stress) °≈à“«§◊Õ  ¿“æ‡ªìπ¥‘π‡≈π °“√¢÷Èπ≈ß¢ÕßπÈ”∑–‡≈
§«“¡‡§Á¡¢ÕßπÈ”  ·¥¥®—¥ (Õÿ≥À¿Ÿ¡‘ Ÿß)  ·≈–≈¡·√ß ´÷Ëß

∑”„Àâ‡°‘¥§≈◊Ëπ ªí®®—¬‡À≈à“π’È àßº≈∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬
‰¥â‚¥¬µ√ß°—∫æ◊™™“¬‡≈π‚¥¬‡©æ“–„π√–¬–∑’Ë°”≈—ßµ—Èßµ—«
(πæ√—µπå, 2535) πÕ°®“°π—Èπ¬—ß¡’°“√∑—∫∂¡¢Õßµ–°Õπ
∑’Ë¡“°—∫§≈◊ËπÕ’°¥â«¬ ®–‡ÀÁπ‰¥â«à“æ◊™™“¬‡≈π¡’°“√ª√—∫µ—«
„πÀ≈“¬Ê ¥â“π ‡™àπ °“√ª√—∫µ—«¢Õß√–∫∫√“°∑”„Àâ



«.  ß¢≈“π§√‘π∑√å «∑∑.
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°“√ª√—∫µ—«¢Õß√“°Õ“°“»µàÕ°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫πÈ”

‡¡∏’  ‡Õ°»‘√‘π‘¡‘µ√ ·≈–§≥–761

 “¡“√∂∑√ßµ—«Õ¬Ÿà‰¥â„π¥‘π‡≈π´÷Ëß¡’πÈ”∑à«¡¢—ßÕ¬Ÿà‡°◊Õ∫
µ≈Õ¥‡«≈“·≈–¡’§≈◊Ëπ¡“°√–·∑°‡¡◊ËÕ‡«≈“πÈ”¢÷Èπ °“√ª√—∫
µ—«‡æ◊ËÕ„ÀâÕ¬Ÿà‰¥â„π ¿“æπÈ”‡§Á¡ ‡ªìπµâπ  ”À√—∫ªí®®—¬‡√◊ËÕß
√–¥—∫πÈ”¢Õßæ◊™™“¬‡≈π°Á‡ªìπªí®®—¬∑’Ë ”§—≠ ¡’Õ‘∑∏‘æ≈µàÕ
°“√·∫àß‡¢µ°“√¢÷ÈπÕ¬Ÿà¢Õßæ√√≥‰¡â„πªÉ“™“¬‡≈π (species

zonation) °—πÕ¬à“ß™—¥‡®π∑’Ë·µ°µà“ß‰ª®“°ªÉ“∫°∑—Ë«‰ª
πÕ°®“°π—Èπ√–∫∫√“°∑’Ë·µ°µà“ß°—π¢Õß√“°Õ“°“»¬—ß¡’º≈
µàÕª√‘¡“≥°“√µ°µ–°Õπ¥â«¬ (Krauss et al., 2003) ·≈–
‚¥¬‡©æ“–√“°Õ“°“»¢Õßæ◊™™“¬‡≈ππ—Èπ¡’°“√ª√—∫µ—«‡ªìπ
Õ¬à“ß¡“°µàÕ√–¥—∫πÈ”∑’Ë·µ°µà“ß°—π

°“√»÷°…“√–∫∫√“°·≈–°“√ª√—∫µ—«¢Õß√“°Õ“°“»
¢Õßæ◊™™“¬‡≈πµàÕ√–¥—∫°“√∑à«¡¢ÕßπÈ”¡—°®–¥”‡π‘π°“√
‚¥¬°“√ ”√«®®“°∏√√¡™“µ‘‡ªìπ à«π„À≠à  ‡™àπ √“¬ß“π¢Õß
Nilsen ·≈– Orcutt (1996) ∑’Ë«à“æ◊™¡’°“√ª√—∫µ—«„π
 ¿“æ·«¥≈âÕ¡πÈ”∑à«¡‚¥¬°“√¡’√“°‚º≈àæâπ¥‘π‡æ◊ËÕ™à«¬„π
°“√À“¬„®„πÀ≈“¬≈—°…≥– ‡™àπ √“°À“¬„® (pneumato-

phores) ¢Õßæ—π∏ÿå‰¡â· ¡ (Avicennia sp.) ´÷Ëß¡’°“√‡®√‘≠
‡µ‘∫‚µ„π·π«¥‘Ëß‡æ◊ËÕ„Àâ‚º≈àæâπ√–¥—∫°“√∑à«¡¢ÕßπÈ”  ∑”„Àâ
ÕÕ°´‘‡®πºà“π‡¢â“‰ª„π√“°‰¥â  ‡∑’¬¡„® (2536) ·≈– π‘∑
(2541) √“¬ß“π«à“‡æ√“–°“√¢÷Èπ≈ß¢ÕßπÈ”µ“¡ ¿“æ
∏√√¡™“µ‘∑”„Àâ√–∫∫√“°Õ“°“»¢Õßæ◊™™“¬‡≈π∑—Èß√“°
§È”®ÿπ (stilt roots) ·≈–√“°À“¬„® (pneumatophores)

¡’¢π“¥·≈–§«“¡ Ÿß∑’Ë·µ°µà“ß°—π ‡ªìπµâπ  Havanond

·≈–§≥– (1996), Baldrin ·≈– Mendelssohn (1998),

Cao ·≈– Corner (1999) ·≈– Delgado ·≈–§≥– (2001)

‰¥â»÷°…“º≈¢Õß√–¥—∫°“√∑à«¡¢ÕßπÈ”„πæ◊Èπ∑’Ë‡©æ“–∑’Ëæ◊™
™“¬‡≈π¢÷ÈπÕ¬Ÿà  °“√»÷°…“‡°’Ë¬«°—∫°“√ª√—∫µ—«¢Õß√“°
Õ“°“»¢Õßæ◊™™“¬‡≈π¥—ß°≈à“«¢â“ßµâπ‡ªìπ°“√»÷°…“„π
 ¿“æ∏√√¡™“µ‘‡°◊Õ∫∑—Èß ‘Èπ®–·µ°µà“ß°—∫„πæ◊™‡»√…∞°‘®
´÷Ëß»÷°…“‚¥¬°“√∑¥≈Õß ·≈–æ∫«à“æ◊™∑’Ëµâ“π∑“πµàÕ°“√
∑à«¡¢ÕßπÈ” à«π„À≠à®–¡’°≈‰°‡°’Ë¬«¢âÕß°—∫§«“¡ “¡“√∂
„π°“√æ—≤π“√–∫∫√“°æ‘‡»… (adventitious root system)

·≈–°“√æ—≤π“¢Õß aerenchyma „π√“°π—Ëπ‡Õß (Huang

·≈–§≥–,1994; Drew, 1997)

 ”À√—∫°“√»÷°…“§√—Èßπ’È‰¥â¥”‡π‘π°“√„π·ª≈ß∑¥≈Õß
´÷ËßµàÕ‡π◊ËÕß®“°°“√»÷°…“¢—Èπµâπ„π‡√◊Õπ‡æ“–™”∑’Ëæ∫«à“
√–¥—∫πÈ”¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™™“¬‡≈π·≈–°“√
æ—≤π“¢Õß√“°Õ“°“»¢Õß‰¡â™“¬‡≈π∑—Èß Õß§◊Õ‚°ß°“ß„∫

‡≈Á°·≈–· ¡∑–‡≈ ‚¥¬‡©æ“–°“√æ—≤π“¢Õß√“°Õ“°“»
°“√∑¥≈Õßª≈Ÿ°„π ¿“æ·ª≈ßª≈Ÿ° “¡“√∂„™â‡ªìπ·π«∑“ß
„π°“√ª≈Ÿ°„π ¿“ææ◊Èπ∑’Ë®√‘ß ®– “¡“√∂π”§«“¡√Ÿâ∑’Ë‰¥â‰ª
ª√–¬ÿ°µå„™â„π°“√ª≈Ÿ°·≈–°“√øóôπøŸªÉ“™“¬‡≈π„Àâ‡°‘¥º≈
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ

Õÿª°√≥å·≈–«‘∏’°“√

°“√«“ß·ºπ·≈–°“√ª≈Ÿ°

°“√∑¥≈Õß§√—Èßπ’È‰¥â¥”‡π‘π°“√„πæ◊Èπ∑’Ë ÷́Ëß‡§¬„™â
‡ªìπ∫àÕæ—°πÈ”∑–‡≈‡æ◊ËÕ„™â„π°“√‡æ“–‡≈’È¬ß°ÿâß°ÿ≈“¥”¢Õß
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µªíµµ“π’ ´÷Ëß≈—°…≥–
¥‘π„π∫√‘‡«≥π’È‡ªìπ™ÿ¥¥‘π∑à“®’π ( ¡¬» ·≈–§≥–, 2543)

µ—Èß·µà‡¥◊Õπ¡’π“§¡ 2544 ∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å 2545 ‚¥¬
„™â·ºπ°“√∑¥≈Õß·∫∫ Split plot design (Little ·≈–
Hills, 1978) ¡’ªí®®—¬°“√∑¥≈Õß 2 ªí®®—¬ (factors) §◊Õ
æ—π∏ÿå‰¡âªÉ“™“¬‡≈π (M) ¡’ 2 æ—π∏ÿå §◊Õ ‚°ß°“ß„∫‡≈Á° (M

1
)

·≈–· ¡∑–‡≈ (M
2
) ·≈–√–¥—∫πÈ” (L) ¡’ 4 √–¥—∫ §◊Õ √–¥—∫

πÈ”µË”°«à“º‘«¥‘π 10 ´¡. (L
1
) √–¥—∫πÈ”√–¥—∫º‘«¥‘π (L

2
)

√–¥—∫πÈ” Ÿß°«à“º‘«¥‘π 10 ´¡. (L
3
) ·≈–√–¥—∫πÈ” Ÿß°«à“

º‘«¥‘π 20 ´¡. (L
4
) ´÷Ëß°“√®—¥√–¥—∫πÈ”µ“¡√–¥—∫¥—ß°≈à“«

‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫§«“¡¬“«¢ÕßΩí°‚°ß°“ß„∫‡≈Á°·≈–
§«“¡ Ÿß¢Õßµâπ°≈â“· ¡∑–‡≈∑’Ë„™âª≈Ÿ° ÷́Ëß¡’§«“¡¬“«À√◊Õ
§«“¡ Ÿß‡©≈’Ë¬ª√–¡“≥ 30 ´¡. ‚¥¬®—¥„Àâ√–¥—∫°“√∑à«¡
¢ÕßπÈ”‡ªìπ mainplot ¡’ 4 √–¥—∫ ´÷Ëß¡’°“√√—°…“√–¥—∫πÈ”
¥—ß· ¥ß„π Figure 1 ·≈–æ—π∏ÿå‰¡â™“¬‡≈π‡ªìπ sub-plot

¡’ 2 æ—π∏ÿå ¥—ßπ—Èπ°“√∑¥≈Õß§√—Èßπ’È¡’ 8  ‘Ëß∑¥≈Õß (treat-

ments) ·µà≈– ‘Ëß∑¥≈Õß„™âæ◊Èπ∑’Ë 3x3 m2 ‚¥¬„™â√–¬–ª≈Ÿ°
0.5x0.5 m2 ‰¥â®”π«π 10 µâπµàÕ ‘Ëß∑¥≈Õß ·≈–∑”°“√
∑¥≈Õß 4 ´È” (replications) √«¡®”π«πµâπ∑—ÈßÀ¡¥ 320

µâπ (8x10x4) ∑—ÈßΩí°‚°ß°“ß„∫‡≈Á°·≈–µâπ°≈â“· ¡∑–‡≈
∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È‰¥â®“°ªÉ“™“¬‡≈π∫√‘‡«≥À“¥‡≈π
‡°‘¥„À¡à¢Õß¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µªíµµ“π’

°“√‡°Á∫·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√‡°Á∫¢âÕ¡Ÿ≈‰¥â¥”‡π‘π°“√À≈—ß®“°°“√√–∫“¬πÈ”
ÕÕ°®“°·ª≈ß∑¥≈Õß·≈â«∑—Èßπ’È‡æ◊ËÕ§«“¡ –¥«°„π°“√
ªØ‘∫—µ‘ß“π ‡™àπ‡¥’¬«°—∫°“√∂à“¬¿“æ‡æ√“–∑”„Àâ¡Õß‡ÀÁπ
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√“°§È”®ÿπ¢Õß‚°ß°“ß„∫‡≈Á°·≈–√“°À“¬„®¢Õß· ¡∑–‡≈
‰¥â™—¥‡®π  ´÷Ëß¡’°“√‡°Á∫¢âÕ¡Ÿ≈¥—ßµàÕ‰ªπ’È

1. ‡°Á∫¢âÕ¡Ÿ≈Õ—µ√“°“√√Õ¥µ“¬·≈–°“√‡®√‘≠‡µ‘∫‚µ
(§«“¡ Ÿß·≈–‡ âπ√Õ∫«ß√–¥—∫§Õ¥‘π) ¢Õßæ◊™™“¬‡≈π∑—Èß
 Õß‡¡◊ËÕ‡√‘Ë¡µâπª≈Ÿ° ·≈–‡¡◊ËÕÕ“¬ÿ 4, 8 ·≈– 12 ‡¥◊Õπ ·≈–
«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈

2. ‡°Á∫¢âÕ¡Ÿ≈≈—°…≥–√“°Õ“°“»¢Õßæ◊™™“¬‡≈π
∑—Èß Õßµ—Èß·µà‡√‘Ë¡ª√“°Ø„Àâ‡ÀÁπ∑ÿ°‡¥◊Õπ®πÕ“¬ÿ§√∫ 12

‡¥◊Õπ ‚¥¬‚°ß°“ß„∫‡≈Á°‡°Á∫¢âÕ¡Ÿ≈„π≈—°…≥–µàÕ‰ªπ’È§◊Õ
®”π«πµâπ∑’Ë¡’√“°Õ“°“»  ®”π«π√“°Õ“°“»µàÕµâπ  ‡ âπ
√Õ∫«ß·≈–§«“¡¬“«¢Õß√“°Õ“°“»  ·≈–· ¡∑–‡≈‡°Á∫
¢âÕ¡Ÿ≈„π≈—°…≥–µàÕ‰ªπ’È§◊Õ ®”π«π√“°Õ“°“»µàÕµâπ ‡ âπ
√Õ∫«ß §«“¡ Ÿß ·≈–√–¬–Àà“ß®“°‚§πµâπ¢Õß√“°Õ“°“»

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥”‡π‘π°“√‚¥¬π”¢âÕ¡Ÿ≈°“√
‡®√‘≠‡µ‘∫‚µ∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of

variance) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%  ·≈–‡ª√’¬∫‡∑’¬∫
§à“‡©≈’Ë¬¢Õß ‘Ëß∑¥≈Õß¥â«¬«‘∏’°“√¢Õß Duncan's New

Multiple Range Test

º≈°“√∑¥≈Õß·≈–°“√«‘®“√≥å

Õ—µ√“°“√√Õ¥µ“¬·≈–°“√‡®√‘≠‡µ‘∫‚µ

1. Õ—µ√“°“√√Õ¥µ“¬

®“°°“√∑¥≈Õßª≈Ÿ°‚°ß°“ß„∫‡≈Á°‚¥¬°“√„™âΩí°
·≈–ª≈Ÿ°· ¡∑–‡≈‚¥¬„™âµâπ°≈â“æ∫«à“Ωí°‚°ß°“ß„∫‡≈Á°¡’

Õ—µ√“°“√ßÕ°‡°◊Õ∫√âÕ¬‡ªÕ√å‡ Á́πµå ‡™àπ‡¥’¬«°—∫· ¡∑–‡≈
∑’Ë¬â“¬ª≈Ÿ°¡’Õ—µ√“°“√√Õ¥µ“¬ Ÿß¡“° ¿“¬„π 3  —ª¥“Àå·√°
æ∫«à“¡’Ωí°‚°ß°“ß„∫‡≈Á°∑’Ë‰¡àßÕ°‡æ’¬ß 1 Ωí° ·≈–µâπ°≈â“
· ¡∑–‡≈∑’Ë¬â“¬ª≈Ÿ°µ“¬‡æ’¬ß 2 µâπ‡∑à“π—Èπ ·µà‡¡◊ËÕ¡’°“√
°“√ª≈Ÿ°´àÕ¡À≈—ß®“°π—Èπ¡“°Á‰¡àæ∫°“√µ“¬¢Õßæ◊™∑—Èß Õß
Õ’°µ≈Õ¥Õ“¬ÿ§√∫ 1 ªï ´÷Ëß∂◊Õ‰¥â«à“æ◊™∑—Èß Õß¡’Õ—µ√“°“√
√Õ¥µ“¬√âÕ¬‡ªÕ√å‡´Áπµå

2. §«“¡ Ÿß

º≈°“√∑¥≈Õß  4  ‡¥◊Õπ  ·≈–  8  ‡¥◊Õπ¢Õß
‚°ß°“ß„∫‡≈Á°∑’Ëª≈Ÿ°„π·ª≈ß∑’Ë¡’°“√∑à«¡¢ÕßπÈ”√–¥—∫º‘«¥‘π
(L

2
),  Ÿß°«à“º‘«¥‘π 10 ´¡. (L

3
) ·≈– Ÿß°«à“º‘«¥‘π 20 ´¡.

(L
4
) ¡’§«“¡ Ÿß„°≈â‡§’¬ß°—π ·µà„π√–¥—∫µË”°«à“º‘«¥‘π 10

´¡. (L
1
) ¡’§«“¡ ŸßπâÕ¬°«à“Õ’° 3 √–¥—∫ ¥—ß· ¥ß„π Table

1  ·≈–‡¡◊ËÕ¡’Õ“¬ÿ§√∫ 1 ªï æ∫«à“‚°ß°“ß„∫‡≈Á°∑’Ëª≈Ÿ°„π
·ª≈ß L

1
 ¡’°“√‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ (101.35 ´¡.) „°≈â‡§’¬ß

°—∫ L
2
 (108.55 ´¡.) ·≈– L

3
 (102.20 ´¡.)  „π¢≥–∑’Ë

L
4
 ¡’°“√‡®√‘≠‡µ‘∫‚µ¥â“π§«“¡ Ÿß≈¥≈ß (90.24 ´¡.) ∑—Èßπ’È

‡π◊ËÕß¡“®“°‡¡◊ËÕ‚°ß°“ß„∫‡≈Á°¡’Õ“¬ÿ¡“°¢÷Èπ  √–∫∫√“°¡’
°“√æ—≤π“¡“°¢÷Èπ “¡“√∂¥Ÿ¥πÈ”„π¥‘π∑’ËÕ¬Ÿà≈÷°‰¥â¡“°¢÷Èπ
∑”„Àâ‚°ß°“ß„∫‡≈Á°„π L

1
 ¡’°“√‡®√‘≠‡µ‘∫‚µ¥’¢÷Èπ‡æ√“–

µâπæ◊™‰¡à¢“¥πÈ”·≈–¡’°“√∂à“¬‡∑Õ“°“»¥’‡π◊ËÕß®“°º‘«¥‘π
·Àâß°«à“√–¥—∫°“√∑à«¡¢ÕßπÈ”√–¥—∫Õ◊ËπÊ  ‚¥¬‡©æ“–„π L

4

´÷Ëß¡’√–¥—∫°“√∑à«¡¢ÕßπÈ” Ÿß®÷ß∑”„Àâ°“√∂à“¬‡∑Õ“°“»‰¡à¥’
·≈–¡’º≈∑”„ÀâÕ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¥â“π§«“¡ Ÿß≈¥≈ß
∂÷ß·¡â„π ¿“æ∏√√¡™“µ‘√–¥—∫°“√∑à«¡πÈ”®– Ÿß¡“°°«à“π’È

Figure 1.  Side-view of plots for showed water level control.
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‡¡∏’  ‡Õ°»‘√‘π‘¡‘µ√ ·≈–§≥–763

·µà‡π◊ËÕß®“°¡’™à«ß√–¬–‡«≈“πÈ”≈ß∑”„Àâ√“°¡’°“√∂à“¬‡∑
Õ“°“»¥’¢÷Èπ  à«π„π· ¡∑–‡≈¡’°“√‡®√‘≠‡µ‘∫‚µ·µ°µà“ß
°—π‡ÀÁπ‰¥â™—¥‡®π·≈–‡ªìπ‰ª„π∑“ß‡¥’¬«°—πµ≈Õ¥Õ“¬ÿ 1 ªï
°≈à“«§◊Õ‡¡◊ËÕ§√∫ 1 ªï· ¡∑–‡≈¡’§«“¡ Ÿß¡“°∑’Ë ÿ¥„π·ª≈ß
L

1
 §◊Õ 196.78 ´¡. √Õß≈ß‰ª§◊Õ L

2
, L

3
 ·≈– L

4
 ´÷Ëß¡’

§«“¡ Ÿß 183.66, 158.53 ·≈– 122.65 ´¡. µ“¡≈”¥—∫
‚¥¬∑’Ë· ¡∑–‡≈„π·ª≈ß L

1
 ·≈– L

4
 ¡’§«“¡ Ÿß·µ°µà“ß°—π

Õ¬à“ß™—¥‡®π¡“° (Table 1)

3. ‡ âπ√Õ∫«ß

°“√‡®√‘≠‡µ‘∫‚µ∑“ß¥â“π‡ âπ√Õ∫«ß æ∫«à“¡’º≈
‡™àπ‡¥’¬«°—∫§«“¡ Ÿß °≈à“«§◊Õ ‡¡◊ËÕª≈Ÿ°§√∫ 1 ªï ‚°ß°“ß
„∫‡≈Á°¡’‡ âπ√Õ∫«ß·µ°µà“ß°—ππâÕ¬„π√–¥—∫°“√∑à«¡¢Õß
πÈ”∑’Ë·µ°µà“ß°—π ¥—ß· ¥ß„π Table 1 (L

1
 = 8.10 ´¡.,

L
2
 = 8.86 ´¡., L

3
 = 8.45 ´¡. ·≈– L

4
 = 7.42 ´¡.)

„π¢≥–∑’Ë· ¡∑–‡≈¡’§«“¡·µ°µà“ß‡ÀÁπ‰¥â™—¥‡®π  °≈à“«§◊Õ
· ¡∑–‡≈¡’‡ âπ√Õ∫«ß‚µ∑’Ë ÿ¥„π·ª≈ß L

1
 §◊Õ 10.40 ´¡.

√Õß≈ß‰ª§◊Õ L
2
, L

3
 ·≈– L

4
 ¡’§à“‡∑à“°—∫ 8.73, 7.17 ·≈–

5.44 ´¡. µ“¡≈”¥—∫  ‚¥¬∑’Ë· ¡∑–‡≈„π·ª≈ß L
1
 ·≈– L

4

¡’‡ âπ√Õ∫«ß·µ°µà“ß°—π™—¥‡®π¡“° (L
1
 ‡°◊Õ∫‡ªìπ Õß‡∑à“

L
4
)

®“°º≈°“√∑¥≈Õß¥â“πÕ—µ√“°“√√Õ¥µ“¬·≈–°“√
‡®√‘≠‡µ‘∫‚µ„πæ◊Èπ∑’Ë√–¥—∫πÈ”µà“ß°—π æ∫«à“æ◊™™“¬‡≈π∑—Èß

 Õß¡’Õ—µ√“°“√√Õ¥µ“¬¥’¡“° ‚¥¬‚°ß°“ß„∫‡≈Á°¡’°“√
‡®√‘≠‡µ‘∫‚µ¥’„πæ◊Èπ∑’Ë∑’Ë¡’πÈ”∑à«¡ ´÷Ëß·µ°µà“ß®“°· ¡∑–‡≈
∑’Ë “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π∑’Ë¥Õπ (¡’√–¥—∫πÈ”µË”°«à“º‘«
¥‘π) ´÷Ëß®– —¡æ—π∏å°—∫√“°Õ“°“»∑’Ë‡°‘¥¢÷Èπ ‚¥¬‚°ß°“ß
„∫‡≈Á°‡°‘¥√“°Õ“°“»·∫∫√“°§È”®ÿπ (stilt roots) Õ¬Ÿà„π
√–¥—∫πÈ”∑’Ë≈÷°°«à“· ¡∑–‡≈ ·≈–‰¥â√—∫Õ‘∑∏‘æ≈°“√¢÷Èπ≈ß
¢ÕßπÈ”‚¥¬µ√ß  à«π· ¡∑–‡≈¡’√“°Õ“°“»·∫∫√“°À“¬„®
(pneumatophores) ÷́Ëß¢÷ÈπÕ¬Ÿà„°≈â·ºàπ¥‘π¡“°°«à“·≈–
 “¡“√∂∑πµàÕ°“√∑’ËπÈ”¢÷Èπ‰¡à∂÷ßÀ√◊Õ‰¡à∑à«¡æ◊Èπ∑’Ë‰¥â¡“°°«à“
(Nilsen and Orcutt, 1996)

°“√ª√—∫µ—«¢Õß√“°§È”®ÿπ¢Õß‚°ß°“ß„∫‡≈Á°

‚°ß°“ß„∫‡≈Á°‡√‘Ë¡¡’√“°§È”®ÿπ„Àâ —ß‡°µ‡ÀÁπ„π‡¥◊Õπ
∑’Ë 6 ·≈–‡æ‘Ë¡®”π«π¡“°¢÷Èπ„π‡¥◊ÕπµàÕÊ ¡“ √«¡∂÷ß¢âÕ¡Ÿ≈
°“√ª√—∫µ—«¢Õß√“°§È”®ÿπ„π≈—°…≥–Õ◊ËπÊ ¥â«¬ (Figure 2

·≈– Figure 4) ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È
1. ‡ªÕ√å‡´Áπµå®”π«πµâπ∑’Ë¡’√“°§È”®ÿπ ‚°ß°“ß„∫

‡≈Á°‡√‘Ë¡¡’√“°§È”®ÿπ„π‡¥◊Õπ∑’Ë 6 ‚¥¬‡√‘Ë¡æ∫¡“°„π·ª≈ß
πÈ”∑à«¡ §◊Õ√–¥—∫πÈ” Ÿß°«à“º‘«¥‘π 10 ´¡. (L

3
 = 37.50%)

·≈–√–¥—∫πÈ” Ÿß°«à“ 20 ´¡. (L
4
 = 45.00%)  æ∫∫â“ß

‡≈Á°πâÕ¬„π√–¥—∫πÈ”‡ ¡Õº‘«¥‘π (L
2
 =10.00%) ·≈–‰¡àæ∫

√“°§È”®ÿπ‡≈¬„π√–¥—∫πÈ”µË”°«à“º‘«¥‘π 10 ´¡. (L
1
 =

Table 1. Height and stem circumference of Rhizophora apiculata Bl. and Avicennia marina Vierh. in

response to differences of water level at the age of 4, 8 and 12 months.

Height (cm)* Stem circumference (cm)*
            Treatments

4 months 8 months 12 months 4 months 8 months 12 months

R. apiculata
L

1
 = 10 cm below soil surface 56.90 d 75.98 d 101.35 de 4.24 b 5.95 c 8.10 bcd

L
2
 = Soil surface level 65.40 c 81.33 d 108.55 cd 4.63 a 7.38 ab 8.86 b

L
3
 = 10 cm above soil surface 66.68 c 84.85 d 102.20 de 4.62 a 7.09 ab   8.45 bc

L
4
 = 20 cm above soil surface 65.30 c 81.53 d 90.24 e 4.42 ab 6.13 c 7.42 cd

A. marina
L

1
 = 10 cm below soil surface 86.35 a 155.30 a 196.78 a 3.59 c 7.93 a 10.40 a

L
2
 = Soil surface level 81.68 ab 143.93 ab 183.66 a 3.42 cd 7.38 ab  8.73 b

L
3
 = 10 cm above soil surface 78.08 b 129.85 b 158.53 b 3.16 de 6.61 bc 7.17 d

L
4
 = 20 cm above soil surface 66.53 c 114.53 c 122.65 c 2.91 e 4.85 d 5.44 e

C.V. 6.22 9.30 8.23 5.75 8.77 8.52

* Means followed by the same letter do not differ significantly within each column as indicated by ANOVA followed by

   DMRT at P = 0.05
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Figure 2. Stilt roots of Rhizophora apiculata Bl. responsed to the changes of water levels at

the age of 12 months (L
1
 = 10 cm below soil surface, L

2
 = soil surface level, L

3
 =

10 cm above soil surface and L
4
 = 20 cm above soil surface).

Figure 3. Pneumatophores of Avicennia marina Vierh. responsed to the changes of water

levels at the age of 12 months (L
1
 = 10 cm below soil surface, L

2
 = soil surface level,

L
3
 = 10 cm above soil surface and L

4
 = 20 cm above soil surface).
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Figure 4. Stilt root developments of Rhizophora apiculata Bl. responsed to the changes of

water levels at the age of 6, 7, 8, 9, 10, 11 and 12 months.

Figure 5. Pneumatophore  characteristics  of  Avicennia  marina  Vierh.  responsed  to  the

changes of water levels at the age of 5, 6, 7, 8, 9, 10, 11 and 12 months.
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0.00%) ·≈–µâÕß„™â√–¬–‡«≈“„π°“√‡æ‘Ë¡®”π«πµâπ∑’Ë¡’
√“°§È”®ÿπ„Àâ¡’¡“°¢÷Èπ (´÷Ëß·µ°µà“ß®“°· ¡∑–‡≈∑’Ë¡’√“°
À“¬„®§√∫∑ÿ°µâπ„π√–¬–‡«≈“„°≈â‡§’¬ß°—π) Õ¬à“ß‰√°Áµ“¡
„π‡¥◊Õπ∑’Ë 9 ‚°ß°“ß„∫‡≈Á°¢Õß·ª≈ß L

3
 ¡’®”π«πµâπ∑’Ë¡’

√“°§È”®ÿπ§√∫ 100% ·≈–„π‡¥◊Õπ∑’Ë 10 ‚°ß°“ß„∫‡≈Á°
¢Õß·ª≈ß  L

2
  ·≈–  L

4
  ¡’®”π«πµâπ∑’Ë¡’√“°§È”®ÿπ§√∫

100% ‡™àπ‡¥’¬«°—π „π¢≥–∑’Ë‚°ß°“ß„∫‡≈Á°„π L
1
 ‡¡◊ËÕ

Õ“¬ÿ§√∫ 1 ªï¬—ß¡’µâπ∑’Ë‰¡à¡’√“°§È”®ÿπÕ¬ŸàÕ’°®”π«π‡≈Á°πâÕ¬
(®”π«πµâπ∑’Ë¡’√“°§È”®ÿπ‡∑à“°—∫ 97.50%)

2. ®”π«π√“°§È”®ÿπµàÕµâπ º≈°“√∑¥≈Õßæ∫«à“
„π‡¥◊Õπ∑’Ë 6 ‚°ß°“ß„∫‡≈Á°„π L

2
, L

3
 ·≈– L

4
 ¡’®”π«π

√“°§È”®ÿπµàÕµâπ„°≈â‡§’¬ß°—π§◊Õ 0.30, 0.50 ·≈– 0.45 √“°
µ“¡≈”¥—∫ „π¢≥–∑’Ë L

1
 ¬—ß‰¡àæ∫√“°§È”®ÿπ ·≈–„π‡¥◊Õπ

µàÕÊ ¡“æ∫«à“„π·ª≈ß L
2
 ·≈– L

3
 ¡’°“√‡æ‘Ë¡®”π«π√“°

§È”®ÿπµàÕµâπ¥’°«à“  L
4
  ∑”„Àâ‡¡◊ËÕÕ“¬ÿ§√∫  1  ªï  ‚°ß°“ß

„∫‡≈Á°¡’®”π«π√“°§È”®ÿπµàÕµâπ¡“°„π·ª≈ß L
2
 ·≈– L

3

„°≈â‡§’¬ß°—π§◊Õ 9.75 ·≈– 9.08 √“° µ“¡≈”¥—∫   à«π„π
·ª≈ß L

1
 ·≈– L

4
 ¡’®”π«π√“°§È”®ÿπµàÕµâπ®”π«ππâÕ¬

°«à“‡∑à“°—∫ 6.00 ·≈– 6.17 √“° µ“¡≈”¥—∫
3. §«“¡¬“«√“°§È”®ÿπ º≈°“√∑¥≈Õßæ∫«à“„π

‡¥◊Õπ∑’Ë 6 ‚°ß°“ß„∫‡≈Á°„π·ª≈ß L
3
 ¡’§«“¡¬“«√“°§È”®ÿπ

 Ÿß ÿ¥‡∑à“°—∫ 2.70 ´¡. √Õß≈ß‰ª§◊Õ „π L
4
 = 2.53 ´¡.

·≈–„π L
2
 = 1.25 ´¡. µ“¡≈”¥—∫ ·≈–„π‡¥◊ÕπµàÕÊ ¡“

æ∫«à“„π·ª≈ß L
2
 ¡’°“√‡®√‘≠‡µ‘∫‚µ¥â“π§«“¡¬“«‰¥â¥’∑’Ë ÿ¥

‚¥¬‡¡◊ËÕÕ“¬ÿ§√∫ 1 ªï¡’§«“¡¬“« Ÿß ÿ¥‡∑à“°—∫ 39.33 ´¡.
√Õß≈ß‰ª§◊Õ„π L

3
 = 32.42 ´¡.   à«π L

1
 ·≈– L

4
 ¡’

§«“¡¬“«√“°§È”®ÿπµË”„°≈â‡§’¬ß°—π§◊Õ 25.92 ·≈– 26.25

´¡.
4. ‡ âπ√Õ∫«ß¢Õß√“°§È”®ÿπ º≈°“√∑¥≈Õßæ∫«à“

„π‡¥◊Õπ∑’Ë 6  ‚°ß°“ß„∫‡≈Á°¡’‡ âπ√Õ∫«ß‚µ∑’Ë ÿ¥„π·ª≈ß
L

4
 = 2.14 ´¡. √Õß≈ß‰ª L

3
 = 1.80 ´¡.·≈– L

2
 = 1.63

´¡. µ“¡≈”¥—∫ ·≈–„π‡¥◊ÕπµàÕÊ ¡“æ∫«à“ L
4
, L

3
 ·≈– L

2

¡’°“√‡®√‘≠‡µ‘∫‚µ¥â“π‡ âπ√Õ∫«ß¥’°«à“ L
1
 °≈à“«§◊Õ ‡¡◊ËÕ

Õ“¬ÿ§√∫ 1 ªï ‚°ß°“ß„∫‡≈Á°„π·ª≈ß L
4
 ¡’‡ âπ√Õ∫«ß‚µ

∑’Ë ÿ¥‡∑à“°—∫ 3.98 ´¡. √Õß≈ß‰ª§◊Õ L
3
 = 3.94 ´¡. ·≈–

L
2
 = 3.84 ´¡. ·≈– L

1
 ¡’‡ âπ√Õ∫«ß‡≈Á°∑’Ë ÿ¥‡∑à“°—∫ 3.25

´¡.
®“°º≈°“√»÷°…“°“√ª√—∫µ—«¢Õß√“°§È”®ÿπæ∫«à“

‚°ß°“ß„∫‡≈Á°¡’°“√æ—≤π“¢Õß√“°§È”®ÿπ„π·ª≈ß L
2
, L

3

·≈– L
4
 ¡“°°«à“ L

1
 ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß L

2
 ·≈–

L
3
 °—∫ L

4
 ®–‡ÀÁπ«à“ L

4
 ¡’®”π«π√“°πâÕ¬°«à“·µà¡’¢π“¥

‚µ∑’Ë ÿ¥ ∑—Èßπ’È‡æ◊ËÕ™à«¬„π°“√§È”¬—π≈”µâπ  Õ¥§≈âÕß°—∫°“√
√“¬ß“π¢Õß‡∑’¬¡„® (2536) ·≈– π‘∑ (2541) ∑’Ë«à“√“°
§È”®ÿπ¢Õßæ◊™™“¬‡≈π¡’¢π“¥·≈–§«“¡ Ÿß·µ°µà“ß°—πµ“¡
√–¥—∫°“√¢÷Èπ≈ß¢ÕßπÈ”À√◊Õµ“¡√–¥—∫°“√∑à«¡¢ÕßπÈ”π—Ëπ‡Õß

°“√ª√—∫µ—«¢Õß√“°À“¬„®¢Õß· ¡∑–‡≈

· ¡∑–‡≈‡√‘Ë¡ª√“°Ø¡’√“°À“¬„®‡¡◊ËÕÕ“¬ÿ 5 ‡¥◊Õπ
„π∑ÿ°√–¥—∫πÈ” ·≈–‡°‘¥∑ÿ°µâπ„π‡«≈“„°≈â‡§’¬ß°—π¿“¬„π
‡¥◊Õπ∑’ËÀâ“π’È ¥—ßπ—Èπ®÷ß‰¡à‰¥â‡°Á∫¢âÕ¡Ÿ≈‡ªÕ√å‡´Áπµå®”π«πµâπ
∑’Ë¡’√“°Õ“°“» (·µ°µà“ß®“°‚°ß°“ß„∫‡≈Á° ÷́ËßµâÕß„™â‡«≈“
„π°“√‡æ‘Ë¡®”π«π√“°Õ“°“»¥—ß∑’Ë‰¥â°≈à“«‰ª·≈â«) ·µà®–¡’
§«“¡·µ°µà“ß°—π„π¥â“π®”π«π·≈–¢π“¥ (§«“¡ Ÿß·≈–
‡ âπ√Õ∫«ß) √«¡∂÷ß√–¬–Àà“ß®“°‚§πµâπ¥—ß· ¥ß„π Figure

3 ·≈– Figure 5 ¡’√“¬≈–‡Õ’¬¥¥—ßµàÕ‰ªπ’È
1. ®”π«π√“°À“¬„®µàÕµâπ º≈°“√∑¥≈Õßæ∫«à“

„π‡¥◊Õπ∑’Ë 5 · ¡∑–‡≈„π·ª≈ß L
2
 ·≈– L

3
 ¡’®”π«π√“°

À“¬„®µàÕµâπ Ÿß„°≈â‡§’¬ß°—π (L
2
 = 16.40 √“° L

3
 = 14.58

√“°) ·≈–¡’®”π«π√“°À“¬„®µàÕµâπµË”„π·ª≈ß L
1
 = 9.17

√“° ·≈– L
4
 = 8.20 √“°  ·≈–„π‡¥◊ÕπµàÕÊ ¡“æ∫«à“ L

1

¡’°“√‡æ‘Ë¡®”π«π√“°À“¬„®µàÕµâπ‡ªìπ®”π«π¡“° ‚¥¬‡¡◊ËÕ
Õ“¬ÿ§√∫ 1 ªï L

1
 ¡’√“°À“¬„®µàÕµâπ Ÿß ÿ¥‡∑à“°—∫ 117.83

√“° √Õß≈ß‰ª§◊Õ L
2
 = 113.25 √“° ·≈– L

3
 = 102.42

√“° µ“¡≈”¥—∫ ·≈–· ¡∑–‡≈¡’√“°À“¬„®µË” ÿ¥„π·ª≈ß
L

4
 = 57.17 √“° (´÷ËßµË”°«à“„πÕ’° 3 √–¥—∫πÈ”¡“°)

2. §«“¡ Ÿß¢Õß√“°À“¬„® º≈°“√∑¥≈Õßæ∫«à“
„π‡¥◊Õπ∑’Ë 5 √“°À“¬„®¢Õß· ¡∑–‡≈„π·ª≈ß L

3
 ¡’§«“¡

 Ÿß¡“°∑’Ë ÿ¥‡∑à“°—∫ 13.11 ´¡. √Õß≈ß‰ª§◊Õ L
4
 = 11.94

´¡. ·≈– L
2
 = 9.90 ´¡. µ“¡≈”¥—∫  ·≈–√“°Õ“°“»¡’

§«“¡ ŸßπâÕ¬∑’Ë ÿ¥„π·ª≈ß L
1
 = 5.24 ´¡.  ·≈–„π‡¥◊Õπ

µàÕÊ ¡“æ∫«à“ L
3
 ¡’°“√‡®√‘≠‡µ‘∫‚µ¥â“π§«“¡ Ÿß¥’∑’Ë ÿ¥

°≈à“«§◊Õ‡¡◊ËÕ· ¡∑–‡≈Õ“¬ÿ§√∫ 1 ªï¡’√“°À“¬„® Ÿß∑’Ë ÿ¥„π
·ª≈ß L

3
 = 27.09 ´¡. √Õß≈ß‰ª§◊Õ L

4
 = 25.34 ´¡. ·≈–

L
2
 = 23.00 ´¡. µ“¡≈”¥—∫ ·≈–· ¡∑–‡≈¡’√“°À“¬„®∑’Ë¡’

§«“¡ ŸßπâÕ¬∑’Ë ÿ¥„π·ª≈ß L
1
 = 15.42 ´¡.

3. ‡ âπ√Õ∫«ß¢Õß√“°À“¬„® º≈°“√∑¥≈Õßæ∫



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 4 °.§. -  .§. 2548
°“√ª√—∫µ—«¢Õß√“°Õ“°“»µàÕ°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫πÈ”

‡¡∏’  ‡Õ°»‘√‘π‘¡‘µ√ ·≈–§≥–767

«à“„π‡¥◊Õπ∑’Ë 5 √“°À“¬„®¢Õß· ¡∑–‡≈„π·ª≈ß L
2
 ¡’

¢π“¥‚µ∑’Ë ÿ¥‡∑à“°—∫ 1.83 ´¡. √Õß≈ß‰ª§◊Õ L
3
 = 1.78 ´¡.

L
1
 = 1.64 ´¡. ·≈– L

4
 = 1.62 ´¡. µ“¡≈”¥—∫  ·≈–„π

‡¥◊ÕπµàÕÊ ¡“ æ∫«à“√“°À“¬„®¢Õß· ¡∑–‡≈¡’Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ¥â“π‡ âπ√Õ∫«ß„°≈â‡§’¬ß°—π∑—Èß 4 √–¥—∫πÈ” ·≈–
‡¡◊ËÕ· ¡∑–‡≈Õ“¬ÿ§√∫ 1 ªï¡’‡ âπ√Õ∫«ß¢Õß√“°À“¬„®‚µ
∑’Ë ÿ¥„π·ª≈ß L

2
 = 2.50 ´¡. √Õß≈ß‰ª§◊Õ L

3
 = 2.48 ´¡.,

L
4
 = 2.42 ´¡. ·≈– L

1
 = 2.29 ´¡. µ“¡≈”¥—∫

4. √–¬–Àà“ß®“°‚§πµâπ º≈°“√∑¥≈Õßæ∫«à“„π
‡¥◊Õπ∑’Ë 5 · ¡∑–‡≈¡’√“°À“¬„®·ºà¢¬“¬ÕÕ°‰ªÀà“ß®“°
‚§πµâπ¡“°∑’Ë ÿ¥„°≈â‡§’¬ß°—π„π·ª≈ß L

2
 ·≈– L

3
 (= 31.50

·≈– 30.68 ´¡. µ“¡≈”¥—∫) √Õß≈ß‰ª§◊Õ L
1
 = 28.41 ´¡.

·≈–¡’√–¬–Àà“ß®“°‚§πµâππâÕ¬∑’Ë ÿ¥„π·ª≈ß L
4
 = 15.97

´¡. ·≈–„π‡¥◊ÕπµàÕÊ ¡“ æ∫«à“√“°À“¬„®¢Õß· ¡∑–‡≈
 “¡“√∂·ºàÕÕ°‰ª‰¥â¥’„π·ª≈ß L

1
 ·≈– L

2
  à«π L

3
 ·≈–

L
4
 ¡’°“√·ºà¢¬“¬ÕÕ°‰ªπâÕ¬  ‚¥¬‡©æ“– L

4
 ¡’°“√·ºà

¢¬“¬ÕÕ°‰ªπâÕ¬¡“° ´÷ËßÕ“®®–‡π◊ËÕß¡“®“°«à“√“°À“¬„®
¢Õß· ¡∑–‡≈µâÕß¬◊¥µ—«‡æ◊ËÕ„Àâ¡’§«“¡ Ÿß‚º≈àæâππÈ” ·≈–
‡¡◊ËÕ· ¡∑–‡≈Õ“¬ÿ§√∫ 1 ªï æ∫«à“√“°À“¬„®¢Õß· ¡∑–‡≈
·ºà¢¬“¬ÕÕ°‰ª‰¥â¥’∑’Ë ÿ¥„°≈â‡§’¬ß°—π„π·ª≈ß L

1
 ·≈– L

2
 =

78.67 ·≈– 76.92 ´¡. √Õß≈ß‰ª§◊Õ L
3
 = 63.83 ´¡. ·≈–

√“°À“¬„®¢Õß· ¡∑–‡≈¡’°“√·ºà¢¬“¬πâÕ¬∑’Ë ÿ¥„π·ª≈ß
L

4
 = 37.09 ´¡. πÕ°®“°π’È¬—ßæ∫«à“„π·ª≈ß L

1
 ·≈– L

2

¡’°“√°√–®“¬µ—«¢Õß√“°À“¬„®¥’°«à“ L
3
 ·≈– L

4
 ‚¥¬‡©æ“–

L
4
 ¡’°“√°√–®ÿ°µ—«¢Õß√“°À“¬„®∫√‘‡«≥√Õ∫‚§πµâπ‡∑à“π—Èπ

®“°º≈°“√»÷°…“°“√ª√—∫µ—«¢Õß√“°Õ“°“»æ∫«à“
√“°Õ“°“»¢Õß· ¡∑–‡≈¡’§«“¡ Ÿßµ“¡√–¥—∫°“√∑à«¡¢ÕßπÈ”
 à«π≈—°…≥–Õ◊ËπÊ Õ’° 3 ≈—°…≥– §◊Õ ®”π«πµàÕµâπ ‡ âπ
√Õ∫«ß ·≈–√–¬–Àà“ß®“°‚§πµâπæ∫«à“„π·ª≈ß L

1
, L

2
 ·≈–

L
3
 ¡’°“√ª√—∫µ—«‰¥â¥’°«à“ L

4
 ∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“°«à“· ¡

∑–‡≈¡’°“√‡®√‘≠‡µ‘∫‚µ¥’∑’Ë ÿ¥„π·ª≈ß L
1
 √Õß≈ß‰ª§◊Õ L

2

·≈– L
3
 µ“¡≈”¥—∫ ·≈–¡’°“√‡®√‘≠‡µ‘∫‚µµË” ÿ¥„π·ª≈ß L

4

π—Ëπ‡Õß ·≈–æ∫«à“· ¡∑–‡≈„π·ª≈ß L
3
 ·≈– L

4
 ¡’√“°

§È”®ÿπ‡°‘¥¢÷Èπµ“¡√–¥—∫°“√∑à«¡¢ÕßπÈ”‡æ◊ËÕ™à«¬§È”¬—π
≈”µâπ  Õ¥§≈âÕß°—∫°“√√“¬ß“π¢Õß Tomlinson (1986)

·≈– Seanger (2002) ∑’Ë«à“ à«π‚§π¢Õß≈”µâπ√—ß°–·∑â
(Kandelia candel) ∑’Ë¢÷Èπ„°≈â≈”πÈ”∑’Ë¡’πÈ”‰À≈®–¡’≈—°…≥–
§≈â“¬æŸæÕπ (buttress roots) ·µà„π∑’Ë´÷Ëß¡’πÈ”π‘Ëßæ∫«à“¡’

√“°§È”®ÿπ‡°‘¥¢÷Èπ  à«π≈”µâπ∑’Ë¢÷ÈπÕ¬Ÿà∫πΩíòß·¡àπÈ”´÷Ëß‰¡à§àÕ¬
¡’πÈ”∑à«¡∂÷ß®–‰¡à¡’√“°æ‘‡»…‡°‘¥¢÷Èπ

 √ÿªº≈·≈–¢âÕ‡ πÕ·π–

°“√∑¥≈Õßª≈Ÿ°‚°ß°“ß„∫‡≈Á°·≈–· ¡∑–‡≈„π
√–¥—∫πÈ”∑’Ë·µ°µà“ß°—π 4 √–¥—∫ √ÿªº≈‰¥â¥—ßπ’È

1. Õ—µ√“°“√√Õ¥µ“¬¢Õß‰¡â™“¬‡≈π∑—Èß Õß Ÿß¡“°
(100%) ‚¥¬‚°ß°“ß„∫‡≈Á° “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π
√–¥—∫πÈ”√–¥—∫º‘«¥‘π·≈– Ÿß°«à“º‘«¥‘π 10 ´¡.  à«π· ¡
∑–‡≈‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π√–¥—∫πÈ”µË”°«à“º‘«¥‘π 10 ´¡. ·≈–
¡’°“√‡®√‘≠‡µ‘∫‚µ≈¥≈ß‡¡◊ËÕ√–¥—∫πÈ” Ÿß¢÷Èπ  ¥—ßπ—Èπ„π°“√
ª≈Ÿ°À√◊ÕøóôπøŸªÉ“™“¬‡≈π‚¥¬„™âæ—π∏ÿå‰¡â™“¬‡≈π∑—Èß Õß™π‘¥
¥—ß°≈à“« §«√ª≈Ÿ°· ¡‰«â„π∑’Ë¥Õπ Õ“®¡’πÈ”∑–‡≈∑à«¡∂÷ß
‡ªìπ∫“ß§√—Èß ·≈–§«√ª≈Ÿ°‚°ß°“ß„∫‡≈Á°„°≈âπÈ”À√◊Õ∑–‡≈
„ÀâπÈ”∑à«¡√–¥—∫º‘«¥‘πÀ√◊Õ„Àâ¡’πÈ”¢—ß√–¥—∫Àπ÷Ëß (ª√–¡“≥
10 ´¡.) ·≈– Ÿß¡“°¢÷Èπµ“¡Õ“¬ÿ¢Õßµâπæ◊™π—ÈπÊ Õπ÷Ëß ‘Ëß∑’Ë
µâÕß§”π÷ß∂÷ß‡ªìπÕ¬à“ß¡“°§◊Õ ¿“ææ◊Èπ∑’Ë √«¡∂÷ß≈—°…≥–
¥‘π·≈–πÈ”„πæ◊Èπ∑’Ëπ—ÈπÊ «à“¡’§«“¡‡À¡“– ¡µàÕ°“√ª≈Ÿ°
æ◊™™“¬‡≈π Õß™π‘¥π’È¡“°πâÕ¬‡æ’¬ß„¥ ‚¥¬»÷°…“¢âÕ¡Ÿ≈
æ◊Èπ∞“π·≈–»÷°…“°“√‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™®“°∫√‘‡«≥¢â“ß
‡§’¬ß  πÕ°®“°π—Èπ„π°√≥’µâÕß°“√„Àâ¡’æ◊™™“¬‡≈π§≈ÿ¡
æ◊Èπ∑’ËÀ“¥‡≈π«à“ß‡ª≈à“Õ¬à“ß√«¥‡√Á«°ÁÕ“®ª≈Ÿ°· ¡∑–‡≈
·≈–√—°…“√–¥—∫πÈ”„ÀâÕ¬Ÿà√–¥—∫º‘«¥‘πÀ√◊ÕµË”°«à“º‘«¥‘π‡≈Á°
πâÕ¬ ‡æ√“–· ¡∑–‡≈¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ√«¥‡√Á«¡“°

2. °“√»÷°…“°“√ª√—∫µ—«¢Õß√“°Õ“°“»¢Õßæ◊™
™“¬‡≈π∑—Èß Õß‡æ◊ËÕµÕ∫ πÕßµàÕ√–¥—∫πÈ”æ∫«à“√“°§È”®ÿπ
¢Õß‚°ß°“ß„∫‡≈Á°¡’°“√‡®√‘≠‡µ‘∫‚µ¥’„π√–¥—∫πÈ”√–¥—∫º‘«
¥‘π·≈– Ÿß°«à“º‘«¥‘π 10 ´¡. ¬°‡«âπ¢π“¥¢Õß‡ âπ√Õ∫«ß
∑’Ë√“°§È”®ÿπ¢Õß‚°ß°“ß„∫‡≈Á°¡’¢π“¥„À≠à∑’Ë ÿ¥„π√–¥—∫πÈ”
 Ÿß°«à“º‘«¥‘π 20 ´¡.   à«π√“°À“¬„®„π· ¡∑–‡≈¡’°“√
‡®√‘≠‡µ‘∫‚µ¥’„π√–¥—∫º‘«¥‘π·≈– Ÿß°«à“º‘«¥‘π 10 ´¡.‡™àπ
‡¥’¬«°—π ¬°‡«âπ§«“¡ Ÿß¢Õß√“°À“¬„®®– Ÿß¡“°„π√–¥—∫
°“√∑à«¡¢ÕßπÈ” Ÿß°«à“º‘«¥‘π 20 ´¡.

‡Õ° “√Õâ“ßÕ‘ß

πæ√—µπå ∫”√ÿß√—°…å. 2535. °“√ª≈Ÿ°ªÉ“™“¬‡≈π. ‚Õ‡¥’¬π ‚µ√å,
°√ÿß‡∑æœ.
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