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Impacts of soil tillage with added rice straw on organic-rice yield
and global warming potential
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∫∑§—¥¬àÕ:  ª√–‡∑»‰∑¬ àßÕÕ°¢â“«Õ‘π∑√’¬å‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‚≈°  ·µàº≈º≈‘µ‡©≈’Ë¬¢â“«Õ‘π∑√’¬å‰∑¬Õ¬Ÿà∑’Ë 287 °‘‚≈°√—¡

µàÕ‰√à́ ÷ËßÕ¬Ÿà„π√–¥—∫∑’ËµË”¡“° °“√„ àø“ß¢â“«≈ß‰ª„π¥‘π·≈â«‰∂‡µ√’¬¡¥‘π·≈–¢—ßπÈ”„πƒ¥Ÿª≈Ÿ°®–‡°‘¥°“√ª≈àÕ¬°ä“´‡√◊Õπ°√–®°

(CO
2
 ·≈– CH

4
)  Ÿà∫√√¬“°“»   „π°“√∑¥≈Õßπ’È‰¥â„Àâ§«“¡ ”§—≠°—∫º≈¢Õß°“√‰∂‡µ√’¬¡¥‘π√à«¡°—∫°“√„ àø“ß¢â“« ‡æ◊ËÕ„Àâ

∑√“∫∂÷ßº≈°√–∑∫∑’Ë¡’µàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å·≈–»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ  ∑”°“√∑¥≈Õß„πæ◊Èπ∑’Ëπ“ª√—ß¢â“«Õ‘π∑√’¬å

∑’Ë∑”µ‘¥µàÕ°—π¡“π“π 5 ªï ∑”„π æ.». 2551 µ—ÈßÕ¬Ÿà„π‡¢µ™≈ª√–∑“π∑’Ë∫â“πÀπÕßµŸ¡ µ.ÀπÕßµŸ¡ Õ.‡¡◊Õß ®.¢Õπ·°àπ

¥‘ππ“∑¥≈Õß‡ªìπ™ÿ¥¥‘π√âÕ¬‡ÕÁ¥ (Re soil series, Paleustults) ‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ∑√“¬ «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å

(CRD)  µ”√—∫°“√∑¥≈Õß‡ªìπ factorial ¡’ 2 ªí®®—¬ ‚¥¬ªí®®—¬∑’Ë 1 §◊Õ°“√„ àø“ß¢â“« 2 √–¥—∫ ‰¥â·°à 1) °“√‰¡à„ àø“ß¢â“«

·≈– 2) °“√„ àø“ß¢â“« 4 µ—π/‰√à „™âø“ß¢â“«‡°à“∑’Ë¡’ —¥ à«π C:N 42   à«πªí®®—¬∑’Ë 2 §◊Õ °“√‰∂‡µ√’¬¡¥‘π 3 ·∫∫ ‰¥â·°à

1) ‰¡à‰∂ (no tillage) 2) ‰∂°≈∫µÕ´—ß (incorporation of rice stubble) 3) ‰∂°≈∫µÕ´—ß ‰∂·ª√ (harrowing) ·≈–∑”‡∑◊Õ°

(puddling) ‚¥¬°“√‰∂‡µ√’¬¡¥‘π·∫∫π’È‡√’¬° —Èπ Ê «à“ °“√∑”‡∑◊Õ°   µ”√—∫°“√∑¥≈Õß∑—ÈßÀ¡¥¡’ 6 µ”√—∫ ∑” 3 ́ È” √«¡ 18 ·ª≈ß

°àÕπ°“√∑¥≈Õß«—¥ª√‘¡“≥µÕ´—ß∑’Ë‡À≈◊Õ®“°π“ªï‰¥â 1,242 °‘‚≈°√—¡/‰√à ª≈Ÿ°¢â“«·∫∫π“À«à“π‚¥¬„™â¢â“«æ—π∏ÿå™—¬π“∑ 1

„πÕ—µ√“ 10 °‘‚≈°√—¡µàÕ‰√à  º≈°“√∑¥≈Õßæ∫«à“°“√„ àø“ß¢â“« 4 µ—πµàÕ‰√à·≈â«µ“¡¥â«¬∑”‡∑◊Õ°„Àâº≈º≈‘µ¢â“«Õ‘π∑√’¬å Ÿß

∑’Ë ÿ¥„π°“√∑¥≈Õß 653 °‘‚≈°√—¡µàÕ‰√à  ∑—Èßπ’È‡æ√“–°“√∑”‡∑◊Õ°®–‡√àß°“√ ≈“¬µ—«¢Õßø“ß¢â“«„ππ“·≈–ª≈¥ª≈àÕ¬∏“µÿ

Õ“À“√„Àâ·°àµâπ¢â“«  ·µàÕ¬à“ß‰√°Áµ“¡„πµ”√—∫π’È¡’°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 102 gCH
4
 m-2 (163 kg CH

4

rai-1) ·≈–¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“« 250 gCH
4
 kg-1grain ‚¥¬¡’»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (GWP)

1.57 kg Ceq kg-1grain  à«π°“√„ àø“ß¢â“«·≈–‰∂°≈∫ø“ß„π ¿“æ¥‘π™◊Èπ 18 «—π°àÕπ¢—ßπÈ”‡æ◊ËÕÀ«à“π¢â“«  ®– àßº≈„Àâ≈¥

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°  ‚¥¬ª≈àÕ¬‡æ’¬ß 45 gCH
4
 m-2 ´÷ËßµË”°«à“°“√„ àø“ß¢â“«·≈â«µ“¡¥â«¬

°“√∑”‡∑◊Õ°∂÷ß 56%  ·µà„Àâº≈º≈‘µ¢â“«≈¥≈ß 18.7%  º≈°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“À“°®–‰∂°≈∫ø“ß¢â“«(‰¡à∑”‡∑◊Õ°)„ππ“

¢â“«Õ‘π∑√’¬å‡æ◊ËÕ≈¥º≈°√–∑∫µàÕ»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπÕ“®®–µâÕß·≈°°—∫°“√ Ÿ≠‡ ’¬º≈º≈‘µ¢â“«

§” ”§—≠: °“√‰∂, ø“ß¢â“«, ¢â“«Õ‘π∑√’¬å, ¡’‡∑π, »—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπµàÕÀπà«¬º≈º≈‘µ¢â“«
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ABSTRACT:  Thailand is a world top country in exporting organic rice, although the average production is very
low, 287 kg rai-1. It is well known that addition of rice straw, tillage and soil submergence creates greenhouse gases
(CO

2
 and CH

4
) and emits to atmosphere. The present experiment focused on impact of soil tillage with rice straw

addition on organic-rice yield and its global warming potential (GWP).  Field experiment was conducted in second
rice cropping, 2008, in a paddy field where 5-consecutive-year organic rice was already grown.  It is irrigated area
locates in Ban Nongtoom, Tambol Nongtoom, Ampor Muang, Khon Kaen.   Soil texture is sandy loam, Re soil series,
Paleustults.   Factorial treatments in Completely Randomized Design was set up. Factor 1 as 1) no rice straw (RS)
and 2) with rice straw of 4 t rai-1. The rice straw used was not fresh with C:N ratio 42. Factor 2 as 3 types of soil
tillage: 1) no tillage, 2) incorporation of rice stubble, and 3) incorporation of rice stubble, harrowing and then
puddling; this type of tillage in short was called puddling. The total treatments were 6 with 3 replications, carried out
on 18 plots. Rice stubble residue left from previous crop was 1,242 kg rai-1. Wet seeding of Chinat 1 rice variety at the
rate of 10 kg rai-1 was cultivated. Results found that addition of rice straw, 4 t rai-1 with puddling gave highest organic
rice yield, 653 kg rai-1, as puddling helped accelerating organic matter decomposition and also releasing plant
nutrients. However, this treatment emitted seasonal methane 102 gCH

4
 m-2 (163 kg CH

4
 rai-1) and released 250 gCH

4

kg-1grain with global warming potential (GWP) of 1.57 kg C
eq

 kg-1grain.  On the contrary, adding rice straw and then
incorporating it in moist soil (not in submerged soil like in puddling case) 18 days before wet seeding could reduce
total methane emission. It emitted merely 45 gCH

4
 m-2 which was considerably lower than that with pudding rice

straw by 56%, but it gave lower grain yield by 18.7%. The results indicated that managing agricultural practice to
mitigate the impact on global warming potential can be made at the expense of losing some rice production.
Keywords:  tillage, rice straw, methane, organic rice, GWP per kg grain

∫∑π”

¢â“«Õ‘π∑√’¬åº≈‘µ¡“°„π∑«’ª‡Õ‡™’¬·≈–°”≈—ß
¢¬“¬µ—«‡æ‘Ë¡¢÷Èπ ª√–‡∑»ºŸâº≈‘µ¢â“«Õ‘π∑√’¬å∑’Ë ”§—≠¡’
5 ª√–‡∑»‰¥â·°à ®’π Õ‘π‚¥π’‡´’¬ øî≈‘ªªîπ å ‡°“À≈’„µâ
·≈–‰∑¬ √«¡æ◊Èπ∑’Ëº≈‘µ¢â“«Õ‘π∑√’¬å∑—Ë«‚≈° 839,463 ‰√à
ª√–‡∑»‰∑¬º≈‘µ¢â“«Õ‘π∑√’¬å‡ªìπÕ—π¥—∫ 5 ¢Õß‚≈°
¡’æ◊Èπ∑’Ëª≈Ÿ°¢â“«Õ‘π∑√’¬å 52,181 ‰√à  “¡“√∂º≈‘µ¢â“«
Õ‘π∑√’¬å 15,000 µ—π ·≈– àßÕÕ°‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‚≈°
(∫√‘…—∑ »Ÿπ¬å«‘®—¬° ‘°√‰∑¬ ®”°—¥, 2550) ®“°¢â“ßµâπ
®–æ∫«à“º≈º≈‘µ‡©≈’Ë¬¢Õß¢â“«Õ‘π∑√’¬å‰∑¬ 287 °‘‚≈°√—¡
µàÕ‰√àÕ¬Ÿà„π√–¥—∫µË”¡“°

„π°√–∫«π°“√º≈‘µ¢â“«Õ‘π∑√’¬å ‡°…µ√°√π‘¬¡
„ àÕ‘π∑√’¬«—µ∂ÿ ‡™àπ ø“ß¢â“« ªÿÜ¬À¡—° ªÿÜ¬§Õ° ·≈–
‡»…´“°æ◊™µà“ßÊ ≈ß‰ª„π¥‘ππ“√à«¡°—∫°“√‰∂‡µ√’¬¡
¥‘π∑’Ëª√–°Õ∫¥â«¬ ‰∂°≈∫µÕ´—ß (‰∂¥–) ‰∂·ª√ ·≈–
∑”‡∑◊Õ° ·≈–π‘¬¡°—°πÈ”‰«â„π°√–∑ßπ“„Àâ¢—ßµ≈Õ¥ƒ¥Ÿ
ª≈Ÿ° ́ ÷Ëß ¿“æπÈ”„ππ“®–¢÷ÈπÕ¬Ÿà°—∫æ◊Èπ∑’Ë«à“Õ“»—¬πÈ”Ωπ
À√◊ÕπÈ”™≈ª√–∑“π  Õ‘π∑√’¬«—µ∂ÿ·≈–ªÿÜ¬Õ‘π∑√’¬å∑’Ë„ à
≈ß‰ª„π¥‘ππ“®–∑”Àπâ“∑’Ë‡ªìπ·À≈àß¢Õß∏“µÿÕ“À“√
øóôπøŸ ¡∫—µ‘∑“ß‡§¡’·≈–øî ‘° å¢Õß¥‘π ·≈–¢≥–‡¥’¬«
°—π°“√ ≈“¬µ—«¢ÕßÕ‘π∑√’¬«—µ∂ÿ¿“¬„µâ ¿“æ∑’Ë¢“¥
ÕÕ°´‘‡®π®–∑”„Àâ‡°‘¥°√–∫«π°“√ √â“ß·≈–ª≈¥ª≈àÕ¬

°ä“´‡√◊Õπ°√–®° (CO
2
 ·≈– CH

4
)  Ÿà∫√√¬“°“»  º≈°“√

»÷°…“‡°’Ë¬«°—∫°“√‰¡à‰∂‡µ√’¬¡¥‘π (no tillage) „π¥‘π
‡¢µ√âÕπ æ∫«à“»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (GWP)
‡æ‘Ë¡¢÷Èπ¡“°°«à“°“√‰∂·∫∫¥—Èß‡¥‘¡ (conventional tillage)
·µà∂â“‰¡à‰∂‡µ√’¬¡¥‘πµ‘¥µàÕ°—π¡“°°«à“ 20 ªï »—°¬¿“æ
„π°“√∑”„Àâ‚≈°√âÕπ®–≈¥≈ß ·µà§«“¡‰¡à·πàπÕπ¢Õß
»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ°≈—∫ Ÿß¢÷Èπ (Six et al.,
2004)   Õ¬à“ß‰√°Áµ“¡°“√»÷°…“¥—ß°≈à“«‡ªìπ°“√»÷°…“
°—∫„π¥‘π‰√à  ·≈–¢âÕ¡Ÿ≈º≈¢Õß°“√‰∂‡µ√’¬¡¥‘π„π¥‘ππ“
µàÕ°ä“´‡√◊Õπ°√–®°·≈–»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ
¡’πâÕ¬¡“°„πª√–‡∑»‰∑¬

°ä“´¡’‡∑π (CH
4
) ‡ªìπ°ä“´‡√◊Õπ°√–®°∑’Ëª≈àÕ¬¡“°

‡ªìπÕ—π¥—∫ Õß√Õß®“°°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å (CO
2
)

°ä“´¡’‡∑π¡’»—°¬¿“æ∑”„Àâ‚≈°√âÕπ Ÿß°«à“ CO
2
 ∂÷ß

25 ‡∑à“ (IPCC, 2007) §«“¡‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π
„π™—Èπ∫√√¬“°“»‡æ‘Ë¡¢÷Èπ‡ªìπ 2 ‡∑à“¿“¬„π√–¬–‡«≈“
2 »µ«√√…∑’Ëºà“π¡“¡’Õ—µ√“‡æ‘Ë¡¢÷Èπ„π™—Èπ∫√√¬“°“»
0.5 - 0.8% µàÕªï (Bouwman, 1991) ‡¡◊ËÕªï §.». 2000
§«“¡‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π„π∫√√¬“°“» 0.7 ppmv
§«“¡‡¢â¡¢âπ¢Õß°ä“´¡’‡∑πÕ“®‡æ‘Ë¡¢÷Èπ∂÷ß 1.75 ppmv
(Wuebbles and Hayhoe, 2002) ·≈–Õ“®¡’Õ—µ√“‡æ‘Ë¡
¢÷Èπ„π™—Èπ∫√√¬“°“» 1% µàÕªï (Schimel, 2000) ª√‘¡“≥
°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π∑—Ë«‚≈°®“°∑ÿ°·À≈àß°”‡π‘¥
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¡’ª√–¡“≥ 598 ≈â“πµ—πµàÕªï (IPCC, 2001) ‚¥¬
π—°«‘∑¬“»“ µ√å‰¥â∑”°“√»÷°…“°“√ª≈¥ª≈àÕ¬°ä“´
¡’‡∑π®“°π“¢â“«°—πÕ¬à“ß§√Õ∫§≈ÿ¡ æ∫«à“π“¢â“«
∑—Ë«‚≈°ª≈¥ª≈àÕ¬°ä“´¡’‡∑π 90 ≈â“πµ—πµàÕªï (IPCC,
2007), 53 ≈â“πµ—πµàÕªï (Cao et al., 1998), 25 - 54 ≈â“π
µ—πµàÕªï (Mosier et al., 1998) ·≈– 33 - 49 ≈â“πµ—π
µàÕªï (Neue and Sass, 1998)  „π¢≥–∑’Ëπ“¢â“«¢Õß
ª√–‡∑»‰∑¬ª≈¥ª≈àÕ¬ª√–¡“≥ 1.8 ≈â“πµ—πµàÕªï
(π‘«—µ‘, 2546) ¢â“«π“Õ‘π∑√’¬åª≈¥ª≈àÕ¬ª√–¡“≥ 107 -
990 gCH

4
 m-2 (Õ—®©√“«¥’·≈–§≥–, 2552; æ—™√’·≈–§≥–,

2551)
„π°“√∑¥≈Õßπ’È«—µ∂ÿª√– ß§åÀ≈—°‡æ◊ËÕ„Àâ∑√“∫∂÷ß

º≈°√–∑∫¢Õß°“√‰∂‡µ√’¬¡¥‘π√à«¡°—∫°“√„ àø“ß¢â“«
µàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å·≈–»—°¬¿“æ„π°“√∑”„Àâ
‚≈°√âÕπ

«‘∏’°“√»÷°…“

æ◊Èπ∑’Ë»÷°…“·≈–·ºπ°“√∑¥≈Õß
∑”°“√∑¥≈Õß„ππ“¢â“«Õ‘π∑√’¬å‡°…µ√°√„π‡¢µ

™≈ª√–∑“π∑’Ë∫â“πÀπÕßµŸ¡ À¡Ÿà∑’Ë 3 µ.ÀπÕßµŸ¡ Õ.‡¡◊Õß
®.¢Õπ·°àπ „πƒ¥Ÿπ“ª√—ß‡¥◊Õπ¡°√“§¡∂÷ßæƒ…¿“§¡
æ.». 2551 æ◊Èπ∑’Ëπ“π’È‰¥âª≈Ÿ°¢â“«Õ‘π∑√’¬åµ‘¥µàÕ°—π
π“π 5 ªï°àÕπ°“√∑¥≈Õß  ‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«πªπ∑√“¬
(sandy loam) ®—¥Õ¬Ÿà„π™ÿ¥¥‘π√âÕ¬‡ÕÁ¥ (Re soil series,
Paleustults) æ◊Èπ∑’Ë∑¥≈Õß¡’¢π“¥ 783 µ“√“ß‡¡µ√
«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD)  µ”√—∫°“√
∑¥≈Õß‡ªìπ factorial ¡’ 2 ªí®®—¬ ‚¥¬ªí®®—¬∑’Ë 1 §◊Õ
°“√„ àø“ß¢â“« 2 √–¥—∫ ‰¥â·°à 1) °“√‰¡à„ àø“ß¢â“« ·≈–
2) °“√„ àø“ß¢â“« „™âø“ß¢â“«‡°à“∑’Ë‡√‘Ë¡¡’°“√ ≈“¬µ—«
¡’≈—°…≥–‡ªìπ ’πÈ”µ“≈‡¢â¡ ¡’ —¥ à«π C:N 42 „ à„πÕ—µ√“
4 µ—π/‰√à    à«πªí®®—¬∑’Ë 2 §◊Õ °“√‰∂‡µ√’¬¡¥‘π 3 √–¥—∫
‰¥â·°à 1) ‰¡à‰∂ (no tillage) 2) ‰∂°≈∫µÕ´—ß (incorporation
of rice stubble) 3) ‰∂°≈∫µÕ´—ß ‰∂·ª√ (harrowing) ·≈–
∑”‡∑◊Õ° (puddling) √«¡∑—ÈßÀ¡¥ 6 µ”√—∫ ¥—ß∑’Ë· ¥ß‰«â
„π Table 1 ·µà≈–µ”√—∫∑” 3 ´È” √«¡ 18 ·ª≈ß¬àÕ¬
°àÕπ°“√∑¥≈Õß«—¥ª√‘¡“≥µÕ´—ß∑’Ë‡À≈◊Õ®“°π“ªï‰¥â
1,242 °‘‚≈°√—¡µàÕ‰√à ‡µ√’¬¡¥‘πµ“¡·ºπ°“√∑¥≈Õß

¢â“ßµâπ ∑”π“À«à“π‚¥¬„™â¢â“«æ—π∏ÿå™—¬π“∑ 1 „πÕ—µ√“
10 °‘‚≈°√—¡µàÕ‰√à

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

(acrylic) §√Õ∫¥‘π∑’Ëª≈Ÿ°¢â“«„π·µà≈–·ª≈ß  ‚¥¬æ◊Èπ∑’Ë
∑’Ë∂Ÿ°§√Õ∫‡æ◊ËÕ‡°Á∫µ—«Õ¬à“ß°ä“´ 0.6 x 0.6 ‡¡µ√ ‡°Á∫„π
™à«ß‡«≈“ 9.00 - 11.00 π“Ãî°“  —ª¥“Àå≈– 1 §√—Èß ‚¥¬
„™â°√–∫Õ°©’¥¬“¢π“¥ 1 ¡‘≈≈‘≈‘µ√¥Ÿ¥µ—«Õ¬à“ß°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„πµ—«Õ¬à“ß‚¥¬„™â‡§√◊ËÕß Gas Chromatograph
(Shimadzu GC-14B) µ‘¥µ—Èß¥â«¬‡§√◊ËÕß flame ionization
detector (FID) (æ—™√’ ·≈–§≥–, 2545)   §”π«≥º≈√«¡
¢Õßª√‘¡“≥°ä“´¡’‡∑π∑’Ëª≈àÕ¬∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°
(total methane emission, TME Àπà«¬‡ªìπ mg CH

4
 m-2)

(Saenjan et al., 2002)  §”π«≥ª√‘¡“≥°“√ª≈àÕ¬
°ä“´¡’‡∑πµàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å 1 °‘‚≈°√—¡ (MPG)
(æ—™√’ ·≈–™π–, 2547; Õ—®©√“«¥’ ·≈–§≥–, 2552)
·≈–»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (global warming
potential, GWP) (Freibauer, 2008) µàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å
1 °‘‚≈°√—¡

°“√‡°Á∫¢âÕ¡Ÿ≈æ◊™·≈–º≈º≈‘µ¢â“«
π—∫®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë‡¡◊ËÕµâπ¢â“«Õ“¬ÿ  68 «—π

À≈—ßÀ«à“π ·≈–∑”°“√‡°Á∫‡°’Ë¬«º≈º≈‘µ¢â“«„πæ◊Èπ∑’Ë
1 µ“√“ß‡¡µ√ ∑” 3 ´È”µàÕµ”√—∫°“√∑¥≈Õß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘¢Õß®”π«π

µâπ¢â“«µàÕæ◊Èπ∑’Ë   º≈º≈‘µ¢â“«Õ‘π∑√’¬å  ª√‘¡“≥°ä“´¡’‡∑π
∑’Ëª≈àÕ¬∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°  ª√‘¡“≥°“√ª≈àÕ¬°ä“´
¡’‡∑πµàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å 1 °‘‚≈°√—¡ (MPG)  ·≈–
»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (GWP) µàÕº≈º≈‘µ¢â“«
Õ‘π∑√’¬å 1 °‘‚≈°√—¡ ·≈–¡’°“√‡ª√’¬∫‡∑’¬∫µ”√—∫°“√
∑¥≈Õß‚¥¬«‘∏’ Duncanûs Multiple Rang Test (DMRT)
‚¥¬„™â‚ª√·°√¡ MSTAT-C
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º≈°“√»÷°…“·≈–«‘®“√≥å

º≈¢Õß°“√‰∂·≈–°“√„ àø“ß¢â“«µàÕ®”π«πµâπ
¢â“«·≈–º≈º≈‘µ¢â“«Õ‘π∑√’¬å

®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ëª≈Ÿ°¢â“«π“À«à“π∑—Èß°“√

∑¥≈ÕßÕ¬Ÿà„π™à«ß 126 - 233 µâπµàÕµ“√“ß‡¡µ√

(Table 1) ‚¥¬æ∫«à“µ”√—∫∑’Ë∑”‡∑◊Õ° (IHP ·≈–

RSIHP) „Àâ®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë 215 ·≈– 233 µâπ

µàÕµ“√“ß‡¡µ√´÷Ëß¡“°°«à“µ”√—∫∑’Ë‰¡à‰¥â∑”‡∑◊Õ° (NT

·≈– RSNT)∑’Ë¡’®”π«πµâπµàÕæ◊Èπ∑’ËµË” 126 ·≈– 133 µâπ

µàÕµ“√“ß‡¡µ√Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘  ‡π◊ËÕß®“°

°“√∑”‡∑◊Õ°‡ªìπ°“√ª√—∫√–¥—∫æ◊Èπ∑’Ë„Àâ‡√’¬∫‡À¡“–·°à

°“√°√–®“¬µ—«¢Õß‡¡≈Á¥¢â“«∑’ËÀ«à“π·≈–∑”„Àâ¥‘ππÿà¡

¢÷Èπ   àßº≈„ÀâÕ—µ√“°“√ßÕ°·≈–°“√µ—Èßµ—«¢Õß‡¡≈Á¥¥’

°«à“∑’Ë‰¡à¡’°“√‰∂‡µ√’¬¡¥‘π ‡æ√“–°“√‰¡à‰∂‡µ√’¬¡¥‘π

·≈–°“√‰∂°≈∫µÕ´—ßÕ¬à“ß‡¥’¬«®–∑”„ÀâÀπâ“¥‘π

‰¡à‡√’¬∫·≈–¢≥–‡¥’¬«°—π§«“¡™◊Èπ∑’Ëº‘«¥‘π‰¡à ¡Ë”‡ ¡Õ

∑”„Àâ‡¡≈Á¥¢â“«ßÕ°‰¡à¥’ (°√¡°“√¢â“«, 2551)  °“√∑”

‡∑◊Õ°®–≈¥°“√ Ÿ≠‡ ’¬πÈ”·≈–∏“µÿÕ“À“√ °”®—¥«—™æ◊™

·≈–™à«¬‡æ‘Ë¡§«“¡‡ªìπª√–‚¬™πå¢Õß∏“µÿÕ“À“√¥â«¬

(Sharma and De Datta, 1985; Ghildyal, 1978)

„π°“√∑¥≈Õßπ’Èæ∫«à“°“√„ àÀ√◊Õ‰¡à„ àø“ß¢â“«

®–„Àâ®”π«πµâπ¢â“«µàÕæ◊Èπ∑’Ë·≈–º≈º≈‘µ¢â“«‰¡à·µ°µà“ß

°—π∑“ß ∂‘µ‘ (Table 1)   π‘µ¬“ ·≈–§≥– (2551) æ∫«à“

°“√‰∂°≈∫ø“ß¢â“«∑’ËÕ—µ√“ 1,200 - 1,600 °‘‚≈°√—¡µàÕ‰√à

∑”„Àâ®”π«πµâπ¢â“«µàÕµ“√“ß‡¡µ√≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫

°“√„ àø“ß¢â“«∑’ËÕ—µ√“ 0 - 800 °‘‚≈°√—¡µàÕ‰√à ·µà‰¡à¡’

º≈µàÕº≈º≈‘µ¢â“« „π¢≥–∑’Ë°“√‰∂°≈∫ø“ß¢â“«Õ—µ√“

2,000 ·≈– 2,400 °‘‚≈°√—¡.µàÕ‰√à πÕ°®“°®”π«π

µâπ¢â“«µàÕµ“√“ß‡¡µ√≈¥≈ß·≈â« ¬—ßæ∫«à“¡’º≈µàÕ°“√

‡®√‘≠‡µ‘∫‚µ¢Õßµâπ¢â“«„π™à«ß·√° ·≈–∑”„Àâº≈º≈‘µ

¢â“«≈¥≈ß

 à«πº≈º≈‘µ¢â“«Õ‘π∑√’¬å¢Õß∑—Èß°“√∑¥≈ÕßÕ¬Ÿà„π

™à«ß 400 - 653 °‘‚≈°√—¡µàÕ‰√à °“√‰∂·≈–‰¡à‰∂„Àâ

º≈º≈‘µ¢â“«Õ‘π∑√’¬å‰¡àµà“ß°—π ·µà°“√‰∂·≈–µ“¡¥â«¬

∑”‡∑◊Õ° (IHP) „Àâº≈º≈‘µ¢â“«Õ‘π∑√’¬å 510 °‘‚≈°√—¡

µàÕ‰√à Ÿß°«à“°“√‰¡à‰∂ (NT) ∑’Ë„Àâº≈º≈‘µµË” 400 °‘‚≈°√—¡

µàÕ‰√àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘   Õ¥§≈âÕß°—∫°“√

∑¥≈Õß¢Õß Obermuelle and Mikkelsen (1984) ∑’Ë

√“¬ß“π«à“°“√‡®√‘≠‡µ‘∫‚µ·≈–º≈º≈‘µ¢Õß¢â“«∑’Ëª≈Ÿ°

„π¥‘π∑’Ë¡’°“√∑”‡∑◊Õ°®–¥’°«à“„π¥‘π∑’Ë‰¡à‰∂

Table 1 Plant density, organic-rice yield, total methane emission (TME), methane emission per unit grain (MPG),
global and global warming potential (GWP) per kg grain.

1/ Average value (n = 3). Different letters indicate significant difference at p < 0.01(**) between the treatments by using DMRT.
2/ NT: no tillage; I: incorporation of rice stubble; IHP: incorporation of rice stubble, harrowing and puddling; RSNT: rice straw

application and no tillage; RSI: rice straw application, incorporation of rice stubble; RSIHP: rice straw application, incorporation of
rice stubble, harrowing and puddling.

3/ The index was expresses as CO
2
-C equivalent to the GWP (CO

2
 : CH

4
 = 1 : 23)
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°“√„ àø“ß¢â“«„πÕ—µ√“ 4 µ—πµàÕ‰√à (‚¥¬‰¡à∑”
‡∑◊Õ°√à«¡) ‰¡à “¡“√∂‡æ‘Ë¡º≈º≈‘µ¢â“« ·µà°≈—∫ àß
º≈°√–∑∫µàÕµâπ¢â“« ∑—Èßπ’ÈºŸâ«‘®—¬ —ß‡°µ‡ÀÁπµâπ¢â“«¡’
Õ“°“√¢“¥‰π‚µ√‡®π„∫¡’ ’‡À≈◊Õß (chlorosis) ‡¡◊ËÕ¢â“«
Õ“¬ÿ 45 «—πÀ≈—ßÀ«à“π „π¢≥–∑’Ë·ª≈ß∑’Ë„ àø“ß¢â“«
4 µ—πµàÕ‰√à∑’Ë¡’°“√‰∂·≈–µ“¡¥â«¬∑”‡∑◊Õ° (RSIHP)
„Àâº≈º≈‘µ¢â“«Õ‘π∑√’¬å Ÿß∑’Ë ÿ¥„π°“√∑¥≈Õß 653
°‘‚≈°√—¡µàÕ‰√à·≈– Ÿß°«à“·ª≈ß∑’Ë‰¡à‰∂ (RSNT) ´÷Ëß„Àâ
º≈º≈‘µ 451 °‘‚≈°√—¡µàÕ‰√à·≈–·ª≈ß∑’Ë‰∂°≈∫ø“ß¢â“«
(RSI) ́ ÷Ëß„Àâº≈º≈‘µ 531 °‘‚≈°√—¡µàÕ‰√àÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ®–‡ÀÁπ«à“À“°¡’°“√„ àø“ß¢â“«  °“√∑”‡∑◊Õ°
®–®”‡ªìπ¡“°µàÕ°“√‡æ‘Ë¡º≈º≈‘µ¢â“« ∑—Èßπ’È‡æ√“–°“√
∑”‡∑◊Õ°®–‡√àß°“√ ≈“¬µ—«¢Õßø“ß¢â“«„ππ“·≈–
ª≈¥ª≈àÕ¬∏“µÿÕ“À“√„Àâ·°àµâπ¢â“« (Jingûan et al., 2007)

°“√„ àø“ß¢â“«„πª√‘¡“≥ 4 µ—πµàÕ‰√à„Àâº≈º≈‘µ
¢â“«Õ‘π∑√’¬åÕ¬Ÿà„π™à«ß 451- 653 °‘‚≈°√—¡µàÕ‰√à  π‘µ¬“
·≈–§≥– (2551) √“¬ß“π«à“°“√‰∂°≈∫ø“ß¢â“«„πÕ—µ√“
2 µ—πµàÕ‰√à „Àâº≈º≈‘µ¢â“« 674 °‘‚≈°√—¡µàÕ‰√à ·≈–
Surekha et al. (2006) √“¬ß“π«à“°“√‰∂°≈∫ø“ß¢â“«
(„π√“¬ß“π‰¡à√–∫ÿª√‘¡“≥ø“ß¢â“«) „Àâº≈º≈‘µ¢â“«Õ¬Ÿà
„π™à«ß 551 - 591 °‘‚≈°√—¡µàÕ‰√à „π°“√∑¥≈Õßπ’Èº≈º≈‘µ
¢â“«¢Õß·ª≈ß∑’Ë„ àø“ß¢â“«Õ¬Ÿà„π√–¥—∫∑’Ë§≈â“¬°—∫ß“π
∑¥≈Õß¢Õßπ‘µ¬“ ·≈–§≥– (2551) ·≈–¢Õß Surekha
et al. (2006)

Õ¬à“ß‰√°Áµ“¡º≈º≈‘µ¢â“«Õ‘π∑√’¬å„ππ“ª√—ß
™≈ª√–∑“π (™ÿ¥¥‘π√âÕ¬‡ÕÁ¥) ∑’Ë‰¥â®“°°“√∑¥≈Õßπ’È
451- 653 °‘‚≈°√—¡µàÕ‰√à ¡’ª√‘¡“≥ Ÿß°«à“§à“‡©≈’Ë¬¢â“«
Õ‘π∑√’¬å∑—Èßª√–‡∑» 287 °‘‚≈°√—¡µàÕ‰√à ∑—Èßπ’È®–‡ÀÁπ«à“
À“°¡’°“√„ÀâπÈ”™≈ª√–∑“π·°à¢â“«Õ‘π∑√’¬å®– “¡“√∂
‡æ‘Ë¡º≈º≈‘µ‰¥â¡“°  °“√∑¥≈Õß°—∫¢â“«Õ‘π∑√’¬å„π≈—°…≥–
§≈â“¬°—π¢Õß Maneewan and Sa-nguansubpayakorn
(2007) æ∫«à“¢â“«∑’Ë‰¥â√—∫ªÿÜ¬Õ‘π∑√’¬å·≈–πÈ”µ≈Õ¥ƒ¥Ÿ
ª≈Ÿ°®–„Àâº≈º≈‘µ¢â“« ŸßÕ¬Ÿà„π™à«ß 1,090 - 1,194
°‘‚≈°√—¡µàÕ‰√à („π™ÿ¥¥‘πÕ¬ÿ∏¬“) ·≈–‰¥âº≈º≈‘µ 475 -
537 °‘‚≈°√—¡µàÕ‰√à („π™ÿ¥¥‘πÕß§√—°…å) ·µà‡ªìπ∑’Ë∑√“∫
°—π¥’«à“°“√„ àÕ‘π∑√’¬«—µ∂ÿ≈ß‰ª„π¥‘π·≈–¢—ßπÈ”®– àß
º≈„Àâ‡°‘¥°ä“´‡√◊Õπ°√–®°‚¥¬‡©æ“–°ä“´§“√å∫Õπ-
‰¥ÕÕ°‰´¥å·≈–°ä“´¡’‡∑πª≈àÕ¬ Ÿà∫√√¬“°“» (Inubushi

et al. (1997)  „π¥‘ππ“¢—ßπÈ”À“°‰¡à„ àÕ‘π∑√’¬«—µ∂ÿ®–
æ∫«à“ª√‘¡“≥°ä“´¡’‡∑π≈¥≈ß 57% ·≈–º≈º≈‘µ¢â“«
≈¥≈ß 16% ‡¡◊ËÕ‡∑’¬∫°—∫°“√„ àÕ‘π∑√’¬«—µ∂ÿ (Yu and
Chen, 2004)

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°
(total methane emission, TME)

°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° (TME)
„π·ª≈ß∑’Ë‰¡à„ àø“ß¢â“«Õ¬Ÿà„π™à«ß 21 - 46 gCH

4
 m-2

(Table 1) ‚¥¬æ∫«à“ ·ª≈ß∑’Ë‰∂°≈∫µÕ´—ß (I) π—Èπ
‡¥‘¡∑’°àÕπª≈Ÿ°¢â“«¡’°“√‰∂°≈∫µÕ´—ß 18 «—π°àÕπ
¢—ßπÈ”‡æ◊ËÕÀ«à“π¢â“« ¢≥–π—Èπ¥‘π‰¥âÕ¬Ÿà„π ¿“æ™◊Èπ
¡’ÕÕ°´‘‡®π„π¥‘π∑”„ÀâÕ‘π∑√’¬«—µ∂ÿ„π¥‘π‡°‘¥°“√ ≈“¬
µ—«‰¥â°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å (Khalil and Inubushi,
2007) „π√–¥—∫Àπ÷Ëß‰ª°àÕπ·≈â«  ‡¡◊ËÕ¡’°“√¢—ßπÈ”·≈–
À«à“π‡¡≈Á¥¢â“«„π·ª≈ßπ’Èæ∫«à“¡’°ä“´¡’‡∑π∑—ÈßÀ¡¥
µ≈Õ¥ƒ¥Ÿª≈Ÿ°ª≈àÕ¬„πª√‘¡“≥  21 gCH

4
 m-2  ´÷ËßµË”

∑’Ë ÿ¥„π°“√∑¥≈Õß  „π·ª≈ß∑’Ë‰¡à„ àø“ß¢â“«π—Èπº≈¢Õß
°“√‰∂‡µ√’¬¡¥‘πµàÕª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥
µ≈Õ¥ƒ¥Ÿª≈Ÿ°‰¡à·µ°µà“ß°—π

°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°„π·ª≈ß
∑’Ë„ àø“ß¢â“«Õ¬Ÿà„π™à«ß 45 - 102 gCH

4
 m-2 „π¢≥–∑’Ë

·ª≈ß∑’Ë„ àø“ß¢â“«√à«¡°—∫°“√‰∂π—Èπæ∫«à“°“√„ àø“ß
¢â“«·≈â«µ“¡¥â«¬‰∂°≈∫ (RSI) ¡’ª√‘¡“≥°“√ª≈àÕ¬
°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 45 gCH

4
 m-2 µË”°«à“

·ª≈ß∑’Ë„ àø“ß¢â“«·≈–‰¡à‰∂(RSNT)´÷Ëßª≈àÕ¬°ä“´¡’‡∑π
∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 62 gCH

4
 m-2  „π¢≥–∑’Ë·ª≈ß∑’Ë

„ àø“ß¢â“«√à«¡°—∫°“√‰∂°≈∫ ‰∂·ª√ ·≈–µ“¡¥â«¬
∑”‡∑◊Õ° (RSIHP) ¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥
µ≈Õ¥ƒ¥Ÿª≈Ÿ° Ÿß∑’Ë ÿ¥ 102 gCH

4
 m-2 ®–‡ÀÁπ«à“°“√„ à

ø“ß¢â“«·≈–‰∂°≈∫´÷Ëß∑”„π ¿“æ¥‘π™◊Èπ 18 «—π°àÕπ
¢—ßπÈ”‡æ◊ËÕÀ«à“π¢â“«   àßº≈„Àâª√‘¡“≥°“√ª≈àÕ¬°ä“´
¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°≈¥≈ß 27% ‡¡◊ËÕ‡∑’¬∫°—∫
µ”√—∫∑’Ë„ àø“ß¢â“«·≈–‰¡à‰∂ (´÷Ëß„π·ª≈ß∑’Ë„ àø“ß¢â“«
·≈–‰¡à‰∂π’È¡’°“√¢—ßπÈ”  ∑”„Àâø“ß¢â“« ≈“¬µ—«„π ¿“æ
‰√âÕÕ°´‘‡®πµ≈Õ¥ƒ¥Ÿª≈Ÿ° ®÷ß¡’ª√‘¡“≥°“√ª≈àÕ¬
°ä“´¡’‡∑π Ÿß°«à“) ·≈–≈¥≈ß 56% ‡¡◊ËÕ‡∑’¬∫°—∫µ”√—∫
∑’Ë„ àø“ß¢â“«√à«¡°—∫°“√∑”‡∑◊Õ°
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æ—™√’ ·≈–§≥– (2551) æ∫«à“°“√„ àø“ß¢â“« ¥
„πÕ—µ√“ 800 °‘‚≈°√—¡µàÕ‰√à ‰∂°≈∫·≈–¢—ßπÈ”
¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°
765 g CH

4
 m-2 °≈à“«§◊Õ‰¥â„ àø“ß¢â“« ¥„πÕ—µ√“µË”°«à“

¢Õß°“√∑¥≈Õßπ’È ( ÷́Ëß°“√∑¥≈Õßπ’È„™âø“ß¢â“«‡°à“Õ—µ√“
4 µ—πµàÕ‰√à) ·µà¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π¡“°°«à“
¢Õß°“√∑¥≈Õßπ’È´÷Ëßª≈àÕ¬°ä“´¡’‡∑π 45 - 102 g CH

4
 m-2

∑—Èßπ’È‡æ√“–„πø“ß¢â“« ¥¡’ “√æ«°‡´≈≈Ÿ‚≈ ·≈–
‡Œ¡‘‡´≈≈Ÿ‚≈  Ÿß´÷Ëß‡ªìπ “√ª√–°Õ∫∑’Ë ≈“¬µ—«ßà“¬
„π¢≥–∑’Ëø“ß¢â“«‡°à“¡’ “√¥—ß°≈à“«πâÕ¬°«à“ (Laube and
Martin, 1981)  ®÷ßª≈àÕ¬°ä“´¡’‡∑πµË”°«à“  °“√„ àªÿÜ¬
À¡—°ø“ß¢â“«ª≈àÕ¬°ä“´¡’‡∑π‡æ‘Ë¡¢÷Èπ 23 - 30 % ´÷Ëß
ª≈àÕ¬µË”°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√„ àø“ß¢â“« ¥∑’Ëª≈àÕ¬
°ä“´¡’‡∑π‡æ‘Ë¡¢÷Èπ 162 - 250% (Corton et al., 2000)

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«
(methane emission per unit grain, MPG)

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«
(MPG) ‡ªìπ¥—™π’∑’Ë –∑âÕπ∂÷ß„π°“√º≈‘µ¢â“«π—Èπ®–µâÕß
¡’°“√ª≈àÕ¬°ä“´¡’‡∑π‡°‘¥¢÷Èπ ‚¥¬§”π«≥ª√‘¡“≥
°ä“´¡’‡∑π∑’Ëª≈àÕ¬®“°°“√º≈‘µ¢â“«Õ‘π∑√’¬å 1 °‘‚≈°√—¡
®“°°“√∑¥≈Õßæ∫«à“ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕ
º≈º≈‘µ¢â“«Õ‘π∑√’¬å¡’§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 75 - 250 gCH

4

kg-1grain (Table 1) „π·ª≈ß∑’Ë„Àâº≈º≈‘µ¢â“«Õ‘π∑√’¬å
 Ÿß∑’Ë ÿ¥„π°“√∑¥≈Õß 653 °‘‚≈°√—¡µàÕ‰√àπ—Èπª≈àÕ¬°ä“´
¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° 102 gCH

4
 m-2 (163 kg

CH
4
 rai-1) ·≈–¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬

º≈º≈‘µ¢â“« 250 gCH
4
 kg-1grain

ß“π«‘®—¬„π≈—°…≥–‡¥’¬«°—π∑’Ë∑¥≈Õß„ππ“¢â“«∑’Ë
¡’°“√„ àªÿÜ¬‡§¡’™π‘¥µà“ßÊ √à«¡°—∫°“√®—¥°“√πÈ”‡æ◊ËÕ
≈¥°“√ª≈àÕ¬°ä“´¡’‡∑πæ∫«à“ ª√‘¡“≥°“√ª≈àÕ¬°ä“´
¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«Õ¬Ÿà„π™à«ß 14 - 45 g CH

4

kg-1grain (æ—™√’·≈–™π–, 2547)  ®“°π“¢â“«∑’Ë¡’°“√
°“√„ àªÿÜ¬‡§¡’√à«¡°—∫°“√„ àªÿÜ¬Õ‘π∑√’¬å√à«¡°—∫°“√®—¥
°“√πÈ”‡æ◊ËÕ≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π®–¡’ª√‘¡“≥°“√
ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«Õ¬Ÿà„π™à«ß 37 -
113 g CH

4
 kg-1grain (æ—™√’·≈– ‘√‘∏√, 2548)   à«π

π“¢â“«Õ‘π∑√’¬å∑’Ë¡’°“√‰∂°≈∫µÕ´—ß·≈–ªÿÜ¬À¡—°·≈–

¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°æ∫«à“ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π
µàÕÀπà«¬º≈º≈‘µ¢â“«Õ¬Ÿà„π™à«ß 391 - 2,680 g CH

4
 kg-

1grain (Õ—®©√“«¥’, 2552) „πª√–‡∑»≠’ËªÿÉππ“¢â“«∑’Ë¡’°“√
„ à°“°µ–°Õπ∑’Ë§â“ßÕ¬Ÿà„π‡µ“À≈Õ¡‡À≈Á° (revolving
furnace slag) ´÷Ëß‡ªìπ oxidizing agentæ∫«à“ª√‘¡“≥
°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«Õ¬Ÿà„π™à«ß
54 - 96 g C kg-1grain (À√◊Õ 72 - 128 g CH

4
 kg-1grain)

(Furukawa and Inubushi, 2002)  Corton et al. (2000) ‰¥â
«—¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«
π“ª√—ß∑’Ë¡’°“√„ àø“ß¢â“« ¥Õ—µ√“ 4 µ—π/‡Œ°µ“√å(À√◊Õ
640 °°/‰√à)·≈–¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°Õ¬Ÿà„π™à«ß 43 - 59
kg CH

4
 t-1 grain (À√◊Õ 43 - 59 g CH

4
 kg-1grain)

»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (global warming
potential, GWP)

„π°“√∑¥≈Õßπ’Èº≈º≈‘µ¢â“« 1 °‘‚≈°√—¡ ¡’»—°¬¿“æ
„π°“√∑”„Àâ‚≈°√âÕπ (GWP) Õ¬Ÿà„π™à«ß 0.46 - 1.57  kg
C

eq
 kg-1grain  ‚¥¬æ∫«à“·ª≈ß∑’Ë„ àø“ß¢â“«·≈–‰¡à‰∂

(RSNT) ·≈–·ª≈ß∑’Ë„ àø“ß¢â“«√à«¡°—∫°“√∑”‡∑◊Õ°
(RSIHP) π—Èπº≈º≈‘µ¢â“« 1 °‘‚≈°√—¡ ¡’»—°¬¿“æ„π°“√
∑”„Àâ‚≈°√âÕπ (GWP) 1.38 ·≈– 1.57 kg C

eq
 kg-1grain

´÷Ëß Ÿß°«à“∑ÿ°·ª≈ß (NT, I, IHP ·≈– RSI) Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ Zou et al. (2005)√“¬ß“π«à“°“√„ à
«— ¥ÿÕ‘π∑√’¬åª√—∫ª√ÿß¥‘π„ππ“¢â“«®–‡æ‘Ë¡ GWP  ÿ∑∏‘
Õ¬à“ß¡“° ·µà„π¢≥–∑’Ë°“√√–∫“¬πÈ”ÕÕ°°≈“ßƒ¥Ÿ„Àâ
°—∫¥‘π∑’Ë‰¡à‰¥â„ à«— ¥ÿÕ‘π∑√’¬å®–≈¥ GWP  ÿ∑∏‘≈ßÕ¬à“ß
¡“° °“√√–∫“¬πÈ”ÕÕ°À≈“¬§√—Èß·≈–°“√√–∫“¬πÈ”
ÕÕ°°≈“ßƒ¥Ÿ≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´‡√◊Õπ°√–®°·≈–
»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ≈ß‰¥â 35% ·µàº≈º≈‘µ
¢â“«≈¥≈ß  7 - 11% (Towprayoon et al., 2005) „π¢≥–∑’Ë
°“√∑¥πÈ”„Àâ°—∫¥‘π·Àâß°≈—∫∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

°ä“´‰πµ√— ÕÕ°‰´¥å (Nishimura et al., 2004)

 √ÿª

°“√‰∂‡µ√’¬¡¥‘π√à«¡°—∫°“√„ àø“ß¢â“«¡’º≈°√–∑∫

µàÕº≈º≈‘µ¢â“«Õ‘π∑√’¬å·≈–»—°¬¿“æ„π°“√∑”„Àâ

‚≈°√âÕπ ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫°“√®—¥°“√ø“ß¢â“«·≈– ¿“æ

§«“¡™◊Èπ„π¥‘π ‚¥¬∑’Ë°“√„ àø“ß¢â“«·≈–°“√∑”‡∑◊Õ°
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®”‡ªìπ¡“°µàÕ°“√‡æ‘Ë¡º≈º≈‘µ¢â“«Õ‘π∑√’¬å  ∑—Èßπ’È°“√

„ àø“ß¢â“« 4 µ—πµàÕ‰√à·≈â«µ“¡¥â«¬∑”‡∑◊Õ°„Àâº≈º≈‘µ

¢â“«Õ‘π∑√’¬å Ÿß∑’Ë ÿ¥„π°“√∑¥≈Õß 653 °‘‚≈°√—¡µàÕ‰√à

‡æ√“–°“√∑”‡∑◊Õ°®–‡√àß°“√ ≈“¬µ—«¢Õßø“ß¢â“«„ππ“

·≈–ª≈¥ª≈àÕ¬∏“µÿÕ“À“√„Àâ·°àµâπ¢â“«  ·µàÕ¬à“ß‰√

°Áµ“¡„πµ”√—∫π’È¡’°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿ

ª≈Ÿ° 102 gCH
4
 m-2 (163 kg CH

4
 rai-1) ·≈–¡’ª√‘¡“≥

°“√ª≈àÕ¬°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“« 250 gCH
4

kg-1grain ‚¥¬¡’»—°¬¿“æ„π°“√∑”„Àâ‚≈°√âÕπ (GWP)

1.57 kg C
eq
 kg-1grain  à«π°“√„ àø“ß¢â“«·≈–‰∂°≈∫

ø“ß„π ¿“æ¥‘π™◊Èπ 18 «—π°àÕπ¢—ßπÈ”‡æ◊ËÕÀ«à“π¢â“«

®– àßº≈„Àâ≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥

µ≈Õ¥ƒ¥Ÿª≈Ÿ° ‚¥¬ª≈àÕ¬‡æ’¬ß 45 gCH
4
 m-2 ´÷ËßµË”°«à“

°“√„ àø“ß¢â“«·≈â«µ“¡¥â«¬°“√∑”‡∑◊Õ°∂÷ß 56% ·µà

„Àâº≈º≈‘µ¢â“«≈¥≈ß 18.7%

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫æ√–§ÿ≥¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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