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‰∂·ª√·≈–∑”‡∑◊Õ° ´÷Ëß‡À≈à“π’È¡’Õ‘∑∏‘æ≈µàÕ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π °“√ ≈“¬µ—«¢ÕßÕ‘π∑√’¬«—µ∂ÿ„ππ“·≈–µàÕ

Õ—µ√“°“√‡°‘¥°ä“´¡’‡∑π ∑”°“√∑¥≈Õß„ππ“¥‘π√à«π‡Àπ’¬«ªπ∑√“¬ «“ß·ºπ°“√∑¥≈Õß·∫∫ split plot in CRD ¡’

°“√‰¡à„ àªÿÜ¬À¡—°ø“ß¢â“«·≈–°“√„ àªÿÜ¬À¡—°ø“ß¢â“« (C:N 26) Õ—µ√“ 350 °°/‰√à ‡ªìπ main plot ·≈– ¡’°“√‰∂ 3

·∫∫‡ªìπ sub plot ‰¥â·°à 1) ‰∂æ≈‘°Àπâ“¥‘π 2) ‰∂æ≈‘°Àπâ“¥‘πµ“¡¥â«¬‰∂·ª√ 3) ‰∂æ≈‘°Àπâ“¥‘πµ“¡¥â«¬‰∂·ª√

·≈–∑”‡∑◊Õ° ª√–°Õ∫¥â«¬ 6 µ”√—∫Ê ≈– 3 ´È” æ∫«à“°“√‰∂°≈∫µÕ´—ß ‰∂·ª√·≈–∑”‡∑◊Õ°∑”„Àâ §«“¡Àπ“·πàπ

√«¡¢Õß¥‘π Ÿß°«à“°“√‰∂°≈∫µÕ´—ß °“√‰∂‡µ√’¬¡¥‘π àßº≈„Àâ¡’®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë‡æ‘Ë¡¢÷Èπ ·µà‰¡à¡’º≈µàÕº≈º≈‘µ¢â“«

°“√„ àªÿÜ¬À¡—°ø“ß¢â“«„πÕ—µ√“ 350 °°./‰√à ∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ 19-27% ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à„ àªÿÜ¬À¡—°ø“ß¢â“«

°“√‰∂°≈∫µÕ´—ßµ“¡¥â«¬‰∂·ª√·≈–∑”‡∑◊Õ° àßº≈„Àâ¡’°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 794-990 °√—¡

CH
4
/µ√.‡¡µ√ ‡æ‘Ë¡¢÷Èπ 633-642% ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰∂°≈∫µÕ —́ß  à«π¢Õß°“√„ àªÿÜ¬À¡—°ø“ß¢â“«√à«¡°—∫°“√‰∂∑—Èß

3 µ”√—∫ àßº≈„Àâ¡’°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 135-990 °√—¡ CH
4
/µ√.‡¡µ√ ‡æ‘Ë¡¢÷Èπ 25-61% ‡¡◊ËÕ

‡∑’¬∫°—∫∑’Ë‰¡à‰¥â„ àªÿÜ¬À¡—°ø“ß¢â“« °“√„ àªÿÜ¬À¡—°ø“ß¢â“«√à«¡°—∫°“√‰∂°≈∫µÕ —́ßµ“¡¥â«¬‰∂·ª√·≈–∑”‡∑◊Õ° àßº≈

„Àâ¡’°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢Õß¢â“« 2,519-2,680 °√—¡ CH
4
/°°. º≈º≈‘µ´÷Ëß Ÿß°«à“¢Õß°“√‰∂°≈∫µÕ —́ß

391-395 °√—¡ CH
4
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Abstract

An irrigated rice field is one of the main sources of carbon dioxide and methane emissions, which are

greenhouse gases contributing to global warming. Soil preparations for rice cultivation such as application of rice

straw compost, incorporation of rice stubble, harrowing and puddling, have an influence on soil bulk density,

organic matter decomposition and methane emission. An experiment was carried out on a paddy field with sandy

clay loam soil. The experimental design was a split plot in CRD, main plots were without and with rice straw

compost (C:N 26) at 350 kg / rai, and subplots were 3 types of tillage: 1) incorporation of rice stubble,  2)

incorporation of rice stubble and harrowing, and 3) incorporation of rice stubble, harrowing and puddling. A total

of six treatments with 3 replications were conducted. It was found that incorporation of rice stubble, harrowing

and then puddling caused higher soil bulk density compared with sole incorporation of rice stubble. Soil tillage

promoted a higher number of rice plants per unit area, but gave no response to rice yield.  The addition of rice

straw compost, at 350 kg/rai, led to an additional rice yield by 19 - 27 % compared with no rice straw compost.

Incorporation of rice stubble, followed by harrowing and puddling emitted total methane emission of 794 - 990

g CH
4
/m2, increased by 633 - 641 % compared with sole incorporation of rice stubble. Rice straw compost

combined with each type of tillage contributed to total methane emission of 135 - 990 g CH
4
/m2, enhanced by

25 - 61 %.  Rice straw compost with incorporation of rice stubble, harrowing and puddling emitted 2,519 - 2,680

g CH
4
/ kg grain which was higher than that of sole incorporation of rice stubble at 391 - 395 g CH

4
/ kg grain.

The results suggest that reduction of paddy soil tillage could mitigate methane emission and have no effect on

grain yield.

§” ”§—≠: °“√‰∂ §«“¡Àπ“·πàπ√«¡¢Õß¥‘π, ªÿÜ¬À¡—°ø“ß¢â“«, º≈º≈‘µ¢â“«, ¡’‡∑π

Keywords: tillage, bulk density, rice straw compost, rice yield, methane

§”π”

¿“«–‚≈°√âÕπ (global warming) À√◊ Õ

 ¿“«–¿Ÿ¡‘Õ“°“»‡ª≈’Ë¬π·ª≈ß (climate change) °”≈—ß

‡ªìπªí≠À“∑’Ë ”§—≠¢Õß‚≈°‚¥¬¡’ “‡ÀµÿÀ≈—°®“°°“√

¥”‡π‘π°‘®°√√¡µà“ßÊ ¢Õß¡πÿ…¬å ¿“§‡°…µ√°√√¡°Á

‡ªìπ·À≈àßÀπ÷Ëß∑’Ë ”§—≠„π°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°

´÷Ëß‡ªìπ “‡Àµÿ∑”„Àâ‡°‘¥¿“«–‚≈°√âÕπ π—°«‘∑¬“»“ µ√å

√“¬ß“π«à“°“√ Ÿ≠‡ ’¬§“√å∫Õπ®“°¥‘π‡ªìπ°ä“´§“√å∫Õπ-

‰¥ÕÕ°‰´¥å (CO
2
) ·≈–°ä“´¡’‡∑π (CH

4
) ¡’º≈∑”„Àâ

‡°‘¥¿“«–‚≈°√âÕπ (Wu et al., 2003) °“√∑”π“¢â“«

„πæ◊Èπ∑’Ë™≈ª√–∑“π‡ªìπ·À≈àßª≈¥ª≈àÕ¬°ä“´§“√å∫Õπ‰¥-

ÕÕ°‰´¥å·≈–°ä“´¡’‡∑π ‚¥¬‡©æ“–°“√„ àÕ‘π∑√’¬«—µ∂ÿ

„ππ“¢â“« àß‡ √‘¡„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬°ä“´¥—ß°≈à“«

ª√–‡∑»‰∑¬¡’§«“¡¡—Ëπ§ß¥â“πÕ“À“√ (food

security) ·≈–¢≥–‡¥’¬«°—π √â“ß§«“¡¡—Ëπ§ß¥â“πÕ“À“√

„Àâ·°à‚≈° ‚¥¬ àßÕÕ°¢â“«‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‚≈°¡“

Õ¬à“ßµàÕ‡π◊ËÕß ¢≥–‡¥’¬«°—π ∂“∫—π«‘®—¬¢â“«π“π“™“µ‘

‰¥âª√–‡¡‘π§«“¡µâÕß°“√¢â“«¢Õßª√–™“°√‚≈°‡æ‘Ë¡‡ªìπ

760 ≈â “πµ—π /ªï „π §.».2020 (IRRI, 1996) π—È π

À¡“¬§«“¡«à“ª√–‡∑»‰∑¬®–¡’»—°¬¿“æ„π°“√ àßÕÕ°

¢â“«¡“°¢÷Èπ®÷ß§«√À“·π«∑“ß‡æ‘Ë¡º≈º≈‘µ¢â“« ·≈–¢≥–

‡¥’¬«°—π§«√»÷°…“«‘®—¬‡°’Ë¬«°—∫°“√≈¥º≈°√–∑∫¢Õß°“√

º≈‘µ¢â“«µàÕ°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®° ª√–‡∑»‰∑¬

‰¥â≈ß —µ¬“∫√√≥„πæ‘∏’ “√‡°’¬«‚µ (Kyoto Protocol)

´÷Ëß‡ªìπæ‘∏’ “√∑’Ë„Àâ§«“¡ ”§—≠„π°“√§«∫§ÿ¡ª√‘¡“≥

Õ‘∑∏‘æ≈¢Õß°“√‡µ√’¬¡¥‘π·≈–ªÿÜ¬À¡—°ø“ß¢â“«µàÕ§«“¡Àπ“·πàπ
√«¡¢Õß¥‘πº≈º≈‘µ¢â“«·≈–°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π
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°ä“´‡√◊Õπ°√–®°„π∫√√¬“°“»

 ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√ (2550) ‰¥â

√“¬ß“π ∂‘µ‘°“√‡æ“–ª≈Ÿ°ªï 2549 «à“ª√–‡∑»‰∑¬¡’

æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¢â“«√«¡ 67 ≈â“π‰√à‰¥âº≈º≈‘µ√«¡ 30

≈â“πµ—π ªí®®ÿ∫—π√—∞∫“≈¡’π‚¬∫“¬øóôπøŸ∑√—æ¬“°√¥‘π

·≈– ‘Ëß·«¥≈âÕ¡‚¥¬ π—∫ πÿπ„Àâ‡°…µ√°√∑”‡°…µ√

Õ‘π∑√’¬å (·ºπ°“√∫√‘À“√√“™°“√·ºàπ¥‘π, 2548-2551)

´÷Ëß„π°√–∫«π°“√º≈‘µ¢â“«Õ‘π∑√’¬å¡’°“√„ àÕ‘π∑√’¬«—µ∂ÿ

‡æ‘Ë¡„Àâ°—∫¥‘ππ“√à«¡°—∫°“√‰∂°≈∫µÕ´—ß·≈–¢—ßπÈ”

∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®° Ÿà∫√√¬“°“»

‚¥¬∑—Ë«‰ª°“√∑”π“¢Õß‡°…µ√°√¡’°“√‰∂

‡µ√’¬¡¥‘π‚¥¬°“√‰∂æ≈‘°Àπâ“¥‘π ‰∂·ª√·≈–∑”‡∑◊Õ°

´÷Ëß®”π«π°“√‰∂‡ªìπ°√–∫«π°“√∑’Ë ”§—≠·≈–¡’Õ‘∑∏‘æ≈

„π°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°®“°°“√º≈‘µæ◊™

(Paustian et al., 2004) π—°«‘®—¬À≈“¬∑à“π‰¥â√“¬ß“π

«à“°“√„ àµÕ´—ß≈ß‰ª„π¥‘ππ“∑”„Àâ°“√ª≈¥ª≈àÕ¬°ä“´

¡’‡∑π‡æ‘Ë¡¢÷Èπ (æ—™√’·≈–§≥–. 2549 ; æ—™√’·≈–§≥–,

2551) π‘«—µ‘·≈–§≥– (2542) ‰¥â∑”°“√«‘®—¬·≈â«æ∫«à“

°ä“´¡’‡∑π‡°‘¥¢÷Èπ‰¥â¡“°„π·ª≈ß∑’Ë¡’°“√‰∂°≈∫ø“ß¢â“«

µ“¡¥â«¬·ª≈ß∑’Ë„ àªÿÜ¬À¡—°ø“ß¢â“«·≈–æ∫πâÕ¬∑’Ë ÿ¥„π

·ª≈ß∑’Ë‰¡à¡’°“√‡µ√’¬¡¥‘π·≈–·ª≈ß∑’Ë‡º“µÕ´—ß¢â“«

 ”À√—∫ª√–‡∑»‰∑¬°“√«‘®—¬‡°’Ë¬«°—∫º≈°√–∑∫¢Õß°“√

‰∂‡µ√’¬¡¥‘π·≈–°“√„™âªÿÜ¬À¡—°ø“ß¢â“«µàÕº≈º≈‘µ¢â“«

·≈–°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°¡’¢âÕ¡Ÿ≈πâÕ¬¡“°

°“√∑¥≈Õßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß

°“√‰∂‡µ√’¬¡¥‘π·≈–°“√„™âªÿÜ¬À¡—°ø“ß¢â“«µàÕ§«“¡

Àπ“·πàπ√«¡¢Õß¥‘π º≈º≈‘µ¢â“« ·≈–°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π Ÿà∫√√¬“°“»

Õÿª°√≥å·≈–«‘∏’°“√

·ºπ°“√∑¥≈Õß

∑”°“√∑¥≈Õß„ππ“™≈ª√–∑“π∑’Ë∫â“πÀπÕß

µŸ¡ À¡Ÿà∑’Ë 3 µ.ÀπÕßµŸ¡ Õ.‡¡◊Õß ®.¢Õπ·°àπ „πƒ¥Ÿ

π“ª√—ß ªï æ.».2550 ‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«π‡Àπ’¬«ªπ∑√“¬

(sandy clay loam) ª√–°Õ∫¥â«¬ sand 52% silt 30%

·≈– clay 18% «“ß·ºπ°“√∑¥≈Õß·∫∫ split plot

design in CRD ‚¥¬„Àâ°“√„ à·≈–‰¡à„ àªÿÜ¬À¡—°ø“ß

¢â“«‡ªìπ·ª≈ßÀ≈—° (main plot) ªÿÜ¬À¡—°ø“ß¢â“«∑’Ë„™â

ºà“π°“√ ≈“¬µ—«¡“·≈â«‡ªìπÕ¬à“ß¥’ ¡’≈—°…≥–‡ªìπ™‘Èπ

‡≈Á° ’¥”·Àâß·≈–‡∫“ „™â„πÕ—µ√“ 350 °°/‰√à (À√◊Õ

‡∑’¬∫‰¥âª√‘¡“≥‰π‚µ√‡®π 3.2 °°.N/‰√à) ·≈–„Àâ°“√

‰∂‡µ√’¬¡¥‘π‡ªìπ·ª≈ß¬àÕ¬ (subplot) ¡’ 3 ·∫∫§◊Õ 1)

‰∂æ≈‘°Àπâ“¥‘π (disk plow) À√◊Õ‰∂°≈∫µÕ —́ß 2) ‰∂

æ≈‘°Àπâ“¥‘π·≈â«‰∂·ª√ (disk harrow) 3) ‰∂æ≈‘°

Àπâ“¥‘π ‰∂·ª√ ·≈–∑”‡∑◊Õ° (puddling) °“√∑¥≈Õß

ª√–°Õ∫¥â«¬ 6 µ”√—∫Ê ≈– 3 ´È” √«¡ 18 ·ª≈ß¬àÕ¬

ª√‘¡“≥µÕ —́ß‡©≈’Ë¬°àÕπ°“√∑¥≈Õß 1,500 °‘‚≈°√—¡/‰√à

∑”π“À«à“π‚¥¬„™â¢â“«æ—π∏ÿåª∑ÿ¡∏“π’ 1 „πÕ—µ√“ 10

°‘‚≈°√—¡/‰√à

°“√‡°Á∫µ—«Õ¬à“ß

„™â soil core ¢π“¥¬“« 15 cm ‡°Á∫µ—«Õ¬à“ß

¥‘π°àÕπ°“√∑¥≈Õß √–À«à“ßƒ¥Ÿª≈Ÿ° 2 §√—Èß·≈–À≈—ß

°“√‡°Á∫‡°’Ë¬«‡æ◊ËÕÀ“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π (bulk

density) ‡°Á∫µ—«Õ¬à“ß°ä“´¥â«¬«‘∏’ closed chamber ‚¥¬

„™â°≈àÕß‡°Á∫µ—«Õ¬à“ß°ä“´∑”¥â«¬Õ–§≈’≈‘° (acrylic)

‡°Á∫„π™à«ß‡«≈“ 9.00-11.00 π“Ãî°“  —ª¥“Àå≈– 1

§√—Èß ‚¥¬„™â°√–∫Õ°©’¥¬“ (syringe) ¥Ÿ¥°ä“´ÕÕ°®“°

°≈àÕß‡°Á∫µ—«Õ¬à“ß°ä“´∑ÿ° 5 π“∑’ (0, 5, 10, 15 ·≈–

20 π“∑’) ·≈â««‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π

‚¥¬„™â‡§√◊ËÕß GC (æ—™√’ ·≈–§≥–, 2545) §”π«≥

Õ—µ√“°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π (CH
4
emission rate

Àπà«¬‡ªìπ g CH
4
/m2/day) · ¥ß°√“øÕ—µ√“°“√ª≈¥

ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ° ·≈–§”π«≥º≈√«¡¢Õß

ª√‘¡“≥°ä“´¡’‡∑π∑’Ëª≈àÕ¬µ≈Õ¥ƒ¥Ÿª≈Ÿ° (total methane

emission, TME Àπà«¬‡ªìπ g CH
4
/m2) ‚¥¬√«¡æ◊Èπ∑’Ë

„µâ°√“ø®“°«—π∑’Ë‡°Á∫µ—«Õ¬à“ß°ä“´«—π·√°®π∂÷ß«—π ÿ¥∑â“¬

(Saenjan et al., 2002)  ÿà¡π—∫®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë

‡¡◊ËÕµâπ¢â“«Õ“¬ÿ 60 «—πÀ≈—ßÀ«à“π  ÿà¡‡°Á∫‡°’Ë¬«µ—«Õ¬à“ß

º≈º≈‘µ¢â“«„πæ◊Èπ∑’Ë 2 x 3 ‡¡µ√ ∑” 3 ´È”µàÕµ”√—∫

∑¥≈Õß π«¥ ·≈–µ“°„π∑’Ë√à¡ ·≈– ÿà¡‡°Á∫µ—«Õ¬à“ßº≈º≈‘µ

¢â“«§”π«≥À“πÈ”Àπ—°‡¡≈Á¥·Àâß∑’Ë§«“¡™◊Èπ 14%

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘ (analysis
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of variance) ¢Õß§«“¡Àπ“·πàπ√«¡¢Õß¥‘π ®”π«π

µâπ¢â“«µàÕæ◊Èπ∑’Ë º≈º≈‘µ¢â“« ª√‘¡“≥°ä“´¡’‡∑π∑’Ëª≈àÕ¬

µ≈Õ¥ƒ¥Ÿ µ“¡·ºπ°“√∑¥≈Õß split plot design in

CRD ·≈–¡’°“√‡ª√’¬∫‡∑’¬∫µ”√—∫°“√∑¥≈Õß‚¥¬«‘∏’

duncanûs mul t ip le rang tes t (DMRT) ‚¥¬„™â

‚ª√·°√¡ MSTAT-C

º≈°“√∑¥≈Õß

Õ‘∑∏‘æ≈¢Õß°“√‰∂‡µ√’¬¡¥‘π·≈–°“√„ à

ªÿÜ¬À¡—°ø“ß¢â“«µàÕ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π

§«“¡Àπ“·πàπ√«¡¢Õß¥‘π°àÕπ°“√∑¥≈Õß¡’§à“

1.34 °√—¡µàÕ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√ §«“¡Àπ“·πàπ√«¡

¢Õß¥‘π∑—Èß°“√∑¥≈Õßµ≈Õ¥ƒ¥Ÿª≈Ÿ°Õ¬Ÿà„π™à«ß 1.25-

1.59 °√—¡µàÕ≈Ÿ°∫“»°å‡ Á́πµ‘‡¡µ√ (Table 1) À≈—ß°“√

‡µ√’¬¡¥‘π 40 «—π µ”√—∫∑’Ë‰∂°≈∫µÕ —́ßÕ¬à“ß‡¥’¬« (I,

CI) „Àâ§«“¡Àπ“·πàπ√«¡¢Õß¥‘πµË”≈ß ‡¡◊ËÕ‡∑’¬∫°—∫

°àÕπ‡µ√’¬¡¥‘π ·≈–µ”√—∫∑’Ë‰∂ 2 §√—Èß (IH, CIH) ·≈–

∑”‡∑◊Õ° (IHP, CIHP) ¡’§«“¡Àπ“·πàπ√«¡¢Õß¥‘π Ÿß

°«à“‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫∑’Ë‰∂°≈∫µÕ´—ß‡æ’¬ßÕ¬à“ß‡¥’¬«

„π¢≥–∑’Ë°“√∑”‡∑◊Õ° (IHP, CIHP) „Àâ§«“¡Àπ“·πàπ

√«¡¢Õß¥‘π Ÿß°«à“µ”√—∫∑’Ë‰∂°≈∫µÕ —́ßÕ¬à“ß¡’π—¬ ”§—≠

¬‘Ëß∑“ß ∂‘µ‘ ·≈–æ∫«à“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“

·πàπ√«¡¢Õß¥‘π‡æ‘Ë¡¢÷Èπµ“¡‡«≈“µ≈Õ¥ƒ¥Ÿª≈Ÿ°¢â“«

(Figure 1) ‚¥¬¡’§à“ À —¡æ—π∏å Ÿß r ‡∑à“°—∫ 0.91

À≈—ß°“√∑¥≈Õß (À≈—ß‡°Á∫‡°’Ë¬«¢â“«) §«“¡Àπ“·πàπ√«¡

¢Õß¥‘π∑—Èß°“√∑¥≈Õß Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß 1.50-1.59 °√—¡

µàÕ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√  à«π°“√„ àªÿÜ¬À¡—°ø“ß¢â“« (CI,

CIH, CIHP) ‰¡à¡’º≈µàÕ§«“¡Àπ“·πàπ√«¡¢Õß¥‘ππ“

Õ‘∑∏‘æ≈¢Õß°“√‰∂‡µ√’¬¡¥‘π·≈–°“√„ à

ªÿÜ¬À¡—°ø“ß¢â“«µàÕ®”π«πµâπ¢â“«·≈–º≈º≈‘µ¢â“«

®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë (π—∫‡¡◊ËÕÕ“¬ÿ 60 «—π

À≈—ßÀ«à“π) ¢Õß°“√∑¥≈ÕßÕ¬Ÿà„π™à«ß 112-225 µâπ

µàÕµ“√“ß‡¡µ√ (Table 2) ‚¥¬æ∫«à“µ”√—∫∑’Ë∑”‡∑◊Õ°

(IHP, CIHP) „Àâ®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë¡“°°«à“µ”√—∫∑’Ë

‰¡à‰¥â∑”‡∑◊Õ°Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ „π¢≥–∑’Ë

°“√„ àªÿÜ¬À¡—°ø“ß¢â“«‰¡à¡’º≈µàÕ®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë

„π°“√∑¥≈Õßπ’È°“√„ àªÿÜ¬À¡—°ø“ß¢â“«·¡â«à“®–„ à„π

ª√‘¡“≥∑’ËµË” 350 °°/‰√à·µà°Á„Àâº≈º≈‘µ¢â“« 551-591

°°/‰√à ¡“°°«à“∑’Ë‰¡à„ àªÿÜ¬À¡—°ø“ß¢â“« 434-490 °°/‰√à

À√◊Õ‡æ‘Ë¡¢÷Èπ 19-27% Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èßπ’È

‡æ√“–ªÿÜ¬À¡—°ø“ß¢â“«‡ªìπ·À≈àß„Àâ∏“µÿÕ“À“√·°àµâπ¢â“«

„π¢≥–∑’Ë°“√‰∂‡µ√’¬¡¥‘π‰¡à¡’Õ‘∑∏‘æ≈µàÕº≈º≈‘µ¢â“«

Õ‘∑∏‘æ≈¢Õß°“√‰∂‡µ√’¬¡¥‘π·≈–°“√„ à

ªÿÜ¬À¡—°ø“ß¢â“«µàÕ°“√ª≈àÕ¬°ä“´¡’‡∑π·≈–

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«

®“°°“√∑¥≈Õßæ∫«à“°“√‰∂‡µ√’¬¡¥‘π·≈–

°“√„ àªÿÜ¬À¡—°ø“ß¢â“« àßº≈„Àâ°“√ª≈àÕ¬°ä“´¡’‡∑π

§≈â“¬§≈÷ß°—π∑ÿ°µ”√—∫ ‚¥¬¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π

 Ÿß “¡™à«ß §◊Õ ™à«ß·√° (0-19 «—πÀ≈—ßÀ«à“π) ¡’Õ—µ√“

°“√ª≈àÕ¬°ä“´¡’ ‡∑πÕ¬Ÿà „π™à«ß 4.48-389.12 °√—¡

CH
4
/µ√.‡¡µ√/«—π (Figure 2) ‚¥¬æ∫«à“µ”√—∫∑’Ë„ à

ªÿÜ¬À¡—°ø“ß¢â“« ‰∂°≈∫µÕ´—ß ‰∂·ª√ ·≈–∑”‡∑◊Õ°

(CIHP) ¡’Õ—µ√“ª≈àÕ¬°ä“´¡’‡∑π Ÿß∑’Ë ÿ¥√–¬–°“√∑¥≈Õß∑’Ë

7 «—πÀ≈—ßÀ«à“π 389 °√—¡ CH
4
/µ√.‡¡µ√/«—π ´÷Ëß‡ªìπ

™à«ß∑’ËÕ¬Ÿà¿“¬„µâÕ‘∑∏‘æ≈®“°°“√‰∂°≈∫µÕ —́ß·≈–

ªÿÜ¬À¡—°ø“ß¢â“« ™à«ß∑’Ë Õß‡ªìπ√–¬–∑’Ëµâπ¢â“«·µ°°Õ

 Ÿß ÿ¥ (26-46 «—πÀ≈—ßÀ«à“π) Õ—µ√“°“√ª≈àÕ¬°ä“´

¡’‡∑πÕ¬Ÿà„π™à«ß 6-67 °√—¡ CH
4
/µ√.‡¡µ√/«—π ·≈–„π

™à«ß∑’Ë “¡√–¬–°”‡π‘¥√«ßÕàÕπ®π∂÷ß√–¬–æ≈—∫æ≈÷ß

(68-96 «—πÀ≈—ßÀ«à“π) ¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πÕ¬Ÿà

„π™à«ß 3-24 °√—¡CH
4
/µ√.‡¡µ√/«—π

°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°

(TME) Õ¬Ÿà„π™à«ß 107-990 °√—¡ CH
4
/µ√.‡¡µ√ (Table

3) ‚¥¬æ∫«à“µ”√—∫∑’Ë„ àªÿÜ¬À¡—°ø“ß¢â“« ‰∂°≈∫µÕ —́ß

‰∂·ª√ ·≈–∑”‡∑◊Õ° (CIHP) „Àâ§à“‡©≈’Ë¬¢Õß°“√ª≈àÕ¬

°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° Ÿß∑’Ë ÿ¥ 990 °√—¡

CH
4
/µ√.‡¡µ√ °“√‰∂°≈∫µÕ´—ßµ“¡¥â«¬‰∂·ª√·≈–∑”

‡∑◊Õ° àßº≈„Àâ°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿ

ª≈Ÿ°‡æ‘Ë¡¢÷Èπ 85-641% ‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫∑’Ë‰∂°≈∫µÕ —́ß

(I, CI) ‚¥¬∑’Ë°“√„ àªÿÜ¬À¡—°ø“ß¢â“« àßº≈„Àâ°“√ª≈àÕ¬

°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°‡æ‘Ë¡¢÷Èπ 25-61% ‡¡◊ËÕ

‡∑’¬∫°—∫µ”√—∫∑’Ë‰¡à‰¥â„ àªÿÜ¬À¡—°ø“ß¢â“«
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®“°°“√∑¥≈Õßæ∫«à“ ª√‘¡“≥°“√ª≈àÕ¬°ä“´

¡’‡∑πµàÕ°“√º≈‘µ¢â“« (MPG) ¡’§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 390-

2,519 °√—¡ CH
4
/°°. º≈º≈‘µ ‚¥¬æ∫«à“µ”√—∫∑’Ë∑”‡∑◊Õ°

(IHP, CIHP) ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“« 1

°°.  Ÿ ß∑’Ë  ÿ ¥§◊ Õ 2,532 ·≈– 2,519 °√—¡ CH
4
/°°.

º≈º≈‘µÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫∑’Ë

‰∂°≈∫µÕ —́ß‡æ’¬ßÕ¬à“ß‡¥’¬« (I, CI) ·≈–µ”√—∫∑’Ë‰∂°≈∫

µÕ´—ßµ“¡¥â«¬‰∂·ª√ (IH, CIH) (Table 3)

∫∑«‘®“√≥å

º≈¢Õß°“√∑”‡∑◊Õ°∑”„Àâ§«“¡Àπ“·πàπ√«¡

¢Õß¥‘π∑¥≈Õß Ÿß¢÷Èππ—Èπ Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß

Bodman and Rubin (1948) ∑’Ë‰¥â√“¬ß“π«à“°“√∑”

‡∑◊Õ°∑”„Àâ®”π«π√Ÿ„À≠à (¢π“¥ noncapillary) „π¥‘π

≈¥≈ßª√–¡“≥ 90-100% ®“°‡Àµÿº≈π’È “¡“√∂Õ∏‘∫“¬

‰¥â«à“°“√∑”‡∑◊Õ°∑”„Àâ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π Ÿß¢÷Èπ

·≈–°“√∑’Ë¥‘ππ“∂Ÿ°¢—ßπÈ”π“π‡°◊Õ∫µ≈Õ¥°“√∑¥≈Õß àß

º≈„Àâ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π∑—Èß°“√∑¥≈Õß Ÿß¢÷Èπ

µ“¡‡«≈“µ≈Õ¥ƒ¥Ÿª≈Ÿ° Sharma and De Datta (1985)

Õ∏‘∫“¬«à“°“√∑”‡∑◊Õ°∑”„ÀâÕπÿ¿“§¢Õß¥‘πøÿÑß°√–®“¬

(reflocculation) ‚¥¬‡©æ“–°—∫¥‘π∑’Ë¡’ kaolinite

(dispersed clay) ‡ªìπÕß§åª√–°Õ∫  àßº≈„ÀâÕπÿ¿“§¥‘π

·µ°µ—«·≈–‡°“–°—π·πàπ¢÷Èπ (consolidate) ‡π◊ËÕß®“°¡’

active Fe, Mn ·≈–Õ‘π∑√’¬«—µ∂ÿ‡ªìπ “√‡™◊ËÕ¡ (cementing

agents) ÷́Ëß‡ªìπÕß§åª√–°Õ∫¢Õß¥‘ππ“πÈ”¢—ß≈—°…≥–

¥—ß°≈à“«æ∫‰¥â°—∫¥‘π√à«π‡Àπ’¬«ªπ∑√“¬·≈–¥‘π‡Àπ’¬«

°“√∑”‡∑◊Õ° àßº≈„Àâ®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë

‡æ‘Ë¡¢÷Èπ ‡æ√“–°“√∑”‡∑◊Õ°‡ªìπ°“√ª√—∫√–¥—∫æ◊Èπ∑’Ë„Àâ

‡√’¬∫‡À¡“–°—∫°“√°√–®“¬¢Õß‡¡≈Á¥¢â“«∑’ËÀ«à“π·≈–

‡À¡“–°—∫°“√ßÕ°¢Õß‡¡≈Á¥¢â“« „π¢≥–∑’Ë°“√‰∂°≈∫

µÕ´—ßÕ¬à“ß‡¥’¬«∑”„ÀâÀπâ“¥‘π‰¡à‡√’¬∫·≈–§«“¡™◊Èπ∑’Ë

º‘«¥‘π‰¡à ¡Ë”‡ ¡Õ∑”„Àâ°“√°√–®“¬¢Õß‡¡≈Á¥¢â“«·≈–

°“√ßÕ°‰¡à¥’ (°√¡°“√¢â“«, 2551) ·≈– àßº≈„Àâ

º≈º≈‘µ¢â“«µË” 434 °°/‰√à ¡’√“¬ß“π°“√∑¥≈Õß∑’Ë

§≈â“¬°—π¢Õß Surekna et al. (2006) ∑’Ëæ∫«à “ °“√

‰∂°≈∫ø“ß¢â“« („π√“¬ß“π‰¡à‰¥â∫Õ°ª√‘¡“≥ø“ß¢â“«)

„Àâº≈º≈‘µ¢â“« 575 °°/‰√à „π°“√∑¥≈Õßπ’È‰¥â„ àªÿÜ¬

À¡—°ø“ß¢â“«„πÕ—µ√“µË” 350 °°/‰√à ·µà„Àâº≈º≈‘µ¢â“«

Õ¬Ÿà„π™à«ß 551-591 °°/‰√à¡“°°«à“µ”√—∫∑’Ë‰¡à‰¥â„ àÕ¬Ÿà

„π™à«ß 434-490 °°/‰√àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ´÷Ëß

‡æ‘Ë¡¢÷Èπ 19-27% ∑’Ëª√–‡∑»≠’ËªÿÉπ¡’°“√·π–π”„Àâ„ à

ªÿÜ¬À¡—°ø“ß¢â“«‡æ◊ËÕ§ß‰«â´÷Ëß§«“¡Õÿ¥¡ ¡∫√Ÿ≥å¢Õß¥‘π

·≈–‡æ‘Ë¡º≈º≈‘µ¢â“«„π¥‘ππ“ Andosol (Takeda and

Hirota, 1971)

„ππ“¢â“«°“√„ àªÿÜ¬Õ‘π∑√’¬åÀ√◊ÕÕ‘π∑√’¬«—µ∂ÿ

(ªÿÜ¬À¡—°ø“ß¢â“«À√◊ÕµÕ´—ß) ≈ß‰ª„π¥‘π®–‡ªìπ·À≈àß

§“√å∫Õπ„Àâ°—∫®ÿ≈‘π∑√’¬å¥‘π∑’Ëº≈‘µ°ä“´¡’‡∑π (Le Mer

and Roger, 2001) ®ÿ≈‘π∑√’¬å¥‘π∑’Ëº≈‘µ°ä“´¡’‡∑π “¡“√∂

„™â´“°Õ‘π∑√’¬å„π¥‘π‡ªìπ “√Õ“À“√¿“¬„µâ ¿“æ∑’Ë¢“¥

ÕÕ°´‘‡®π ·≈–‡°‘¥°“√ ≈“¬µ—«¢Õß´“°Õ‘π∑√’¬å„Àâ

º≈‘µ¿—≥±å ÿ¥∑â“¬§◊Õ°ä“´¡’‡∑π (Conrad, 1989) π—Èπ

§◊Õ°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ∑’Ë„ à·≈–ª√‘¡“≥Õ‘π∑√’¬å§“√å∫Õπ„π¥‘ππ“

(Saenjan et al. 2001) ·µàÕ¬à“ß‰√°Áµ“¡°“√ Ÿ≠‡ ’¬

ª√‘¡“≥§“√å∫Õπ„π¥‘π¢÷ÈπÕ¬Ÿà°—∫°“√‰∂‡µ√’¬¡¥‘π

(Reicosky et al., 2005) °“√‰∂°≈∫µÕ´—ß·≈–®”π«π

§√—Èß¢Õß°“√‰∂‡µ√’¬¡¥‘π∑’Ë‡æ‘Ë¡¢÷Èπ (‰∂·ª√·≈–∑”‡∑◊Õ°)

 àßº≈„Àâ°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°‡æ‘Ë¡¢÷Èπ

85-641% ‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫∑’Ë‰∂°≈∫µÕ —́ß Reicosky

et al. (2005) √“¬ß“π«à“§“√å∫Õπ„π¥‘π®– Ÿ≠‡ ’¬®“°

¥‘πßà“¬¢÷ÈπÀ≈—ß°“√‰∂ Jackson et al. (2003)  —ß‡°µ

‡ÀÁπ°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°®“°¥‘π∑—π∑’À≈—ß°“√‰∂

¢âÕ¡Ÿ≈‡°’Ë¬«°—∫º≈¢Õß°“√‰∂æ√«πµàÕ°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π®“°¥‘ππ“‰¡àæ∫«à“¡’µ’æ‘¡æå∑’Ë„¥¡“°àÕπ °“√

„ àªÿÜ¬À¡—°ø“ß¢â“« àßº≈„Àâ°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥

µ≈Õ¥ƒ¥Ÿª≈Ÿ°‡æ‘Ë¡¢÷Èπ 25-61% ‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫∑’Ë

‰¡à‰¥â„ àªÿÜ¬À¡—°ø“ß¢â“« Corton et al. (2000) ‰¥â

∑”°“√∑¥≈Õß„π¥‘ππ“∑’Ë¡’°“√„ à·≈–‰¡à„ àªÿÜ¬À¡—°ø“ß

¢â“«·≈–æ∫«à“°“√ª≈àÕ¬°ä“´¡’‡∑π‡æ‘Ë¡¢÷Èπ 23-30%

„π¢≥–∑’Ë°“√„ àø“ß¢â“« ¥ª≈àÕ¬°ä“´¡’‡∑π‡æ‘Ë¡¢÷Èπ∂÷ß

162-250%

„π°“√∑¥≈Õßπ’Èæ∫«à“°“√º≈‘µ¢â“« 1 °°.®“°

·ª≈ß∑’Ë‰∂°≈∫µÕ´—ß 1,500 °°./‰√àª≈àÕ¬¡’‡∑πÕ¬Ÿà„π

™à«ß 391-395 °√—¡ CH
4
®“°·ª≈ß∑’Ë¡’°“√‰∂°≈∫

µÕ —́ßµ“¡¥â«¬‰∂·ª√æ∫«à“ª≈àÕ¬¡’‡∑π Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß
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663-901 °√—¡ CH
4
 à«π®“°·ª≈ß∑’Ë¡’°“√‰∂°≈∫

µÕ —́ßµ“¡¥â«¬‰∂·ª√·≈–∑”‡∑◊Õ°ª≈àÕ¬°ä“´¡’‡∑π Ÿß

°«à“Õ¬Ÿà„π™à«ß 2,519-2,680 °√—¡ CH
4
ß“π«‘®—¬„π

≈—°…≥–‡¥’¬«°—π∑’Ë∑¥≈Õß°—∫π“¢â“«∑’Ë¡’°“√„ àªÿÜ¬‡§¡’

™π‘¥µà“ßÊ √à«¡°—∫°“√®—¥°“√πÈ” æ∫«à“ª≈àÕ¬°ä“´¡’‡∑π

µË”Õ¬Ÿà„π™à«ß 14-45 °√—¡ CH
4
/°°.º≈º≈‘µ (æ—™√’·≈–

™π–, 2547) ®“°π“¢â“«∑’Ë¡’°“√„ àªÿÜ¬‡§¡’√à«¡°—∫°“√

„ àªÿÜ¬Õ‘π∑√’¬åª≈àÕ¬°ä“´¡’‡∑πÕ¬Ÿà„π™à«ß 37-113 °√—¡

CH
4
/°°.º≈º≈‘µ (æ—™√’·≈– ‘√‘∏√, 2549)  à«ππ“¢â“«

Õ‘π∑√’¬å„π™ÿ¥¥‘πæ‘¡“¬æ∫«à“ª≈àÕ¬°ä“´¡’‡∑π ŸßÕ¬Ÿà„π™à«ß

441-1,355 °√—¡ CH
4
/°°.º≈º≈‘µ ·≈–π“¢â“«Õ‘π∑√’¬å

„π™ÿ¥¥‘π√“™∫ÿ√’¡’°“√ª≈àÕ¬°ä“´¡’‡∑π ŸßÕ¬Ÿà„π™à«ß 866-

3,292 °√—¡ CH
4
/°°.º≈º≈‘µ ´÷Ëß‚¥¬∑—Ë«‰ª°“√ª≈àÕ¬

°ä“´¡’‡∑πµàÕº≈º≈‘µ¢â“« 1 °°.„ππ“¢â“«Õ‘π∑√’¬å®– Ÿß

°«à“π“¢â“«‡§¡’Õ¬à“ß™—¥‡®π (æ—™√’ ·≈–§≥–, 2550 ;

2551) „π°“√∑¥≈Õßπ’È ‡ªìππ“¢â“«Õ‘π∑√’¬å∑’Ë¡’°“√

ª≈àÕ¬°ä“´¡’‡∑π ŸßÕ¬Ÿà„π™à«ß 391-2,680 °√—¡ CH
4
/

°°.º≈º≈‘µ ´÷Ëßæ∫«à“¡’™à«ß°“√ª≈àÕ¬°ä“´¡’‡∑π§≈â“¬°—∫

¢Õßæ—™√’·≈–§≥–∑’Ë‰¥â∑¥≈Õß°—∫¢â“«Õ‘π∑√’¬å

®“°°“√∑¥≈Õßπ’Èæ∫«à“°“√‰∂‡µ√’¬¡¥‘π àß‡ √‘¡

„Àâ‡°‘¥°ä“´¡’‡∑π ‚¥¬∑’Ë®”π«π§√—Èß¢Õß°“√‰∂‡µ√’¬¡¥‘π

∑’Ë ‡æ‘Ë¡¢÷Èπ (‰∂·ª√·≈–∑”‡∑◊Õ°)  àß‡ √‘¡„Àâ‡°‘¥°ä“´

¡’‡∑π¡“°¢÷Èπ‚¥¬ºà“π°√–∫«π°“√ ≈“¬µ—«¢ÕßÕ‘π∑√’¬å

«—µ∂ÿ„π¥‘ππ“πÈ”¢—ß °≈à“«§◊Õ„π ¿“æ∑’Ë¥‘π‰¡à∂Ÿ°√∫

°«πÕ‘π∑√’¬«—µ∂ÿ∑’ËÕ¬Ÿà„π‡¡Á¥¥‘π (aggregates) À√◊Õ„π

™àÕß«à“ß¢π“¥‡≈Á° (small pores) ∑’Ë∂Ÿ°ª°ªÑÕß∑“ß

øî ‘° å àßº≈„Àâ®ÿ≈‘π∑√’¬å¥‘π‰¡à “¡“√∂„™âÕ‘π∑√’¬«—µ∂ÿ‰¥â

(Sollins et al., 1996) ·µà°“√‰∂‡µ√’¬¡¥‘π√«¡∑—Èß°“√

∑”‡∑◊Õ°‡ªìπ°“√√∫°«π¥‘πÕ¬à“ß¡“°°àÕ„Àâ‡°‘¥°“√

∑”≈“¬‚§√ß √â“ß¥‘π (‡¡Á¥¥‘π·µ°)  àßº≈„Àâ®ÿ≈‘π∑√’¬å

¥‘π “¡“√∂„™âÕ‘π∑√’¬«—µ∂ÿ∑’ËÕ¬Ÿà„π‡¡Á¥¥‘π·≈–„π™àÕß

«à“ß¥‘π‰¥âßà“¬¢÷Èπ °“√‰∂‡µ√’¬¡¥‘πÀ≈“¬§√—Èß®– àß‡ √‘¡

°“√ ≈“¬µ—«¢ÕßÕ‘π∑√’¬«—µ∂ÿ„π¥‘π‡æ√“–‡°‘¥°“√‡ª≈’Ë¬π

 ¿“æ¢Õß microclimate „π¥‘π„Àâ‡Õ◊ÈÕµàÕ°‘®°√√¡¢Õß

®ÿ≈‘π∑√’¬å¥‘π (Parton et al., 1996)

º≈®“°°“√∑¥≈Õßπ’È “¡“√∂°≈à“«‰¥â«à“°“√

≈¥°“√‰∂æ√«π·≈–‰¡à∑”‡∑◊Õ°®–∑”„Àâº≈º≈‘µ¢â“«≈¥

≈ß·µà≈¥°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“« ¥—ßπ—Èπ

§«√√–¡—¥√–«—ß°“√‡¢µ°√√¡·≈–°“√„™âÕ‘π∑√’¬«—µ∂ÿ„π

π“¢â“«„Àâ‰¥âª√–‚¬™πå¡“°∑’Ë ÿ¥„π¥â“π°“√‡æ‘Ë¡º≈º≈‘µ

¢â“«§«√„Àâ§«“¡ ”§—≠‡ªìπÕ—π¥—∫Àπ÷Ëß  à«π°“√≈¥°“√

ª≈àÕ¬°ä“´¡’‡∑π ÷́Ëß‡ªìπ°ä“´‡√◊Õπ°√–®°∑’Ë°àÕ„Àâ‡°‘¥

¿“«–‚≈°√âÕπÀ“°‡ªìπ‰ª‰¥â„Àâ‡ªìπ·§àº≈æ≈Õ¬‰¥â®“°

°“√º≈‘µ¢â“«

 √ÿª

§«“¡Àπ“·πàπ√«¡¢Õß¥‘π Ÿß¢÷Èπµ“¡®”π«π

§√—Èß¢Õß°“√‰∂·≈–µ“¡‡«≈“µ≈Õ¥ƒ¥Ÿª≈Ÿ° °“√„ àªÿÜ¬

À¡—°ø“ß¢â“« (C:N 26) „πÕ—µ√“ 350 °°/‰√à‰¡à¡’º≈

µàÕ§«“¡Àπ“·πàπ√«¡¢Õß¥‘π °“√‰∂°≈∫µÕ´—ßµ“¡

¥â«¬‰∂·ª√·≈–°“√∑”‡∑◊Õ°∑”„Àâ®”π«πµâπ¢â“«µàÕ

æ◊Èπ∑’Ë‡æ‘Ë¡¢÷Èπ·µà‰¡à¡’Õ‘∑∏‘æ≈µàÕº≈º≈‘µ¢â“« °“√„ àªÿÜ¬

À¡—°ø“ß¢â“«„πÕ—µ√“ 350 °°./‰√à∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ

19-27% °“√‰∂°≈∫µÕ´—ßµ“¡¥â«¬‰∂·ª√·≈–°“√∑”

‡∑◊Õ° àßº≈„Àâ°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿ

ª≈Ÿ°‡æ‘Ë¡¢÷Èπ 85-641% ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰∂°≈∫µÕ´—ß

 à«π¢Õß°“√„ àªÿÜ¬À¡—°ø“ß¢â“« àßº≈„Àâ°“√ª≈àÕ¬°ä“´

¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°‡æ‘Ë¡¢÷Èπ 25-61% °“√„ à

ªÿÜ¬À¡—°ø“ß¢â“«√à«¡°—∫°“√‰∂°≈∫µÕ —́ßµ“¡¥â«¬‰∂·ª√

·≈–∑”‡∑◊Õ° àßº≈„Àâ¡’°“√ª≈àÕ¬°ä“´¡’‡∑π 2,519-

2,680 °√—¡ CH
4
/°°. º≈º≈‘µ·≈– Ÿß°«à“¢Õß°“√

‰∂°≈∫µÕ —́ß 391-395 °√—¡ CH
4
/°°. ¥—ßπ—Èπ°“√≈¥

°“√‰∂æ√«π·≈–°“√‰¡à∑”‡∑◊Õ°πÕ°®“°®–™à«¬≈¥°“√

ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«·≈â«¬—ß‰¡à àßº≈°√–∑∫µàÕ

º≈º≈‘µ¢â“«

§”¢Õ∫§ÿ≥

§≥– «‘ ®— ¬ ¢ Õ ¢ Õ∫§ÿ ≥∫— ≥±‘ µ «‘ ∑ ¬ “ ≈— ¬

¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë‰¥â®—¥ √√∑ÿπÕÿ¥Àπÿπ·≈–

 àß ‡ √‘¡°“√∑”«‘∑¬“π‘æπ∏å ·≈–¢Õ¢Õ∫æ√–§ÿ≥

¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë‰¥â®—¥ √√∑ÿπÕÿ¥Àπÿπ‚§√ß°“√

«‘®—¬ª√–‡¿∑∑ÿπÀπÿπ∑—Ë«‰ªªïß∫ª√–¡“≥ 2550
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√«¡¢Õß¥‘π º≈º≈‘µ¢â“«·≈–°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑πKKU Res J 14 (1) : January 2009

‡Õ° “√Õâ“ßÕ‘ß

°√¡°“√¢â“« °√–∑√«ß‡°…µ√·≈– À°√≥å. °“√‡µ√’¬¡

·ª≈ßª≈Ÿ°¢â“« .  ·À≈àß∑’Ë¡“ : ht tp : / /

www.ricethailand.go.th/rkb/data_006/

rice_xx206_NEWweedriceA03.html.

( ◊∫§âπ¢âÕ¡Ÿ≈ 13 °ÿ¡æ“æ—π∏å 2551)
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‡®√‘≠∏√√¡. 2542.‚§√ß°“√«‘®—¬°“√ª≈¥

ª≈àÕ¬°ä“´¡’ ‡∑π®“°π“¢â“«„π‡Õ° “√

ª√–°Õ∫°“√ª√–™ÿ¡∑“ß«‘™“°“√¢â“«·≈–

∏—≠æ◊™‡¡◊ÕßÀπ“«ªï 2542. °√¡«‘™“°“√

‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å ≥

‚√ß·√¡§ÿâ¡ ÿæ√√≥  ®.  ÿæ√√≥∫ÿ√’ «—π∑’Ë 3-
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°Õß∑ÿπ π—π πÿπ°“√«‘®—¬.
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Table 1.  Change in bulk density of paddy soil as influenced by compost adding and  tillage systems.

Treatments Agricultural Bulk density ( g /cm
3
)

No. practice Prior exper. 40  DAI 87 DAI Post exper.

1 I 1 .34 1.28 bc 1.40 cd 1.50 ns

2 IH 1.34 1.35 ab 1.49 ab 1.55 ns

3 IHP 1.34 1.37 a 1.51 a 1.56 ns

4 CI 1 .34 1.25 c 1.36 d 1.52 ns

5 CIH 1.34 1.42 a 1.43 bcd 1.55 ns

6 CIHP 1.34 1.43 a 1.45 abc 1.59 ns

f-test - ** * ns

CV % - 3 .38 3 .71 3 .46

Average values (n = 3) with the same letters in a column showed non significant differences at 95% (*)and 99%

(**)confidence by DMRT.   I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP

= incorporation of rice stubble, harrowing and puddling;   CI = compost and rice stubble incorporation; CIH = compost

and rice stubble incorporation and harrowing;   CIHP = compost and rice stubble incorporation harrowing and puddling;

DAI = days after organic matter incorporation.

Table 2. Number of plants (at 60 DAS) and grain yield as influenced by compost added and tillage system at

60 days after sowing (DAS).

Agricultural Relative change Relative change

practice Number of plant of number of Grain yield of  grain yield (%)

plant (%)

plant/m
2

Tillage
1/

Compost
2/

kg/rai Tillage
1/

Compost
2/

I 119  b - - 434  c - -

IH 135  b 1 3 - 477  b 1 0 -

IHP 224 a 8 8 - 490  b 1 3 -

CI 112  b - - 6 551  a - 2 7

CIH 161  ab 4 4 1 9 566  a 3 1 9

CIHP 225  a 1 0 1 0 591  a 7 2 1

f-test ** - - * - -

CV % 22.8 - - 7 .34 - -
1/ Comparison between tillage treatments was calculated by using I or CI as baseline.
2/ Comparison between treatment without compost and with compost was calculated by using I, IH or IHP as baseline.

Average values (n = 3) with the same letters in a column showed non significant differences at  95%(*) and  99 %

(**) confidence by DMRT.   I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP

= incorporation of rice stubble, harrowing and puddling;   CI = compost and rice stubble incorporation; CIH = compost

and rice stubble incorporation and harrowing;   CIHP = compost and rice stubble incorporation harrowing and puddling.
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Table 3. Relative change of total methane emission (TME) and methane emission per unit grain (MPG).

Agricultural TME Relative change Grain yield MPG

practice (g CH
4
/ m

2
) of TME (%) (kg/ rai) (g CH

4
/ kg grain)

Tillage
1/

Compost
2/

I 107  b - - 434  c  395  b
IH 198  b 85 - 477  b   663  ab
IHP   794  ab 642 - 490  b 2,591  a
CI 135  b - 26 551  a   391  b
CIH 319  ab 136 61 566  a    901  ab
CIHP 990  a 633 25 591  a 2,680  a
f-test * - - * **
CV % 8 3 - - 7 5 8

1/ Comparison between tillage treatments was calculated by using I or CI as baseline.
2/ Comparison between treatment without compost and with compost was calculated by using I, IH or IHP as baseline.
Average values (n = 3) with the same letters in a column showed non significant differences at 95 %(*) and 99 % (**)
confidence by DMRT.  I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP =
incorporation of rice stubble, harrowing and puddling; CI = compost and rice stubble incorporation; CIH = compost and
rice stubble incorporation and harrowing; CIHP = compost and rice stubble incorporation harrowing and puddling.

Figure 1. Relationship between bulk density of paddy soil,
compost added and tillage system during the growing season.
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Figure 2. Change in methane emission rate during rice the growing season.
I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP = incorporation of rice
stubble, harrowing and puddling;   CI = compost and rice stubble incorporation; CIH = compost and rice
stubble incorporation and harrowing;   CIHP = compost and rice stubble incorporation, harrowing and
puddling.

Õ‘∑∏‘æ≈¢Õß°“√‡µ√’¬¡¥‘π·≈–ªÿÜ¬À¡—°ø“ß¢â“«µàÕ§«“¡Àπ“·πàπ
√«¡¢Õß¥‘πº≈º≈‘µ¢â“«·≈–°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π

LAYOUT 02*5 3/11/09, 5:46 PM99


