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In order to increase rice yields (RY) while reducing methane gas emissions (ME), several strategies

for methane mitigation were compared in a trial during the second rice growing season of 2003. A split plot

design was used, consisting of 2 water management (WM) treatments in main plots: 1) continuous flooding

and 2) intermittent drainage (by letting water evapotranspirate or drain away so as to maintain the soil

moisture content approximately at field capacity) during a part of the maximum tillering and flowering

stages; and five introgen (N) fertilizer treatments in sub plots: 1) no top-dressing of ferlilizers, 2) top-dress-

ing of ammonium fulfate (AS, 21% N) at 15 kg per rai, 3) AS at 30 kg per rai, 4) urea (46%N) at 7 kg per rai

and 5) urea at 14 kg per rai. All plots received 16-16-8  at the rate of 20 kg per rai as a basal application.

Results indicate that WM had no significant effect on RY, but that intermittent flooding resulted in signifi-

cantly less methane emission than continuous flooding. Top-dressing of N fertilizers had significant effect on
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both RY and ME. Top-dressing of urea at the rate of 14 kg per rai resulted in the highest RY, 912 kg per rai,

followed by top-dressing of AS at 30 kg per rai, which produced a yield of 874 kg per rai. Application of 30 kg

per rai of AS was more effective in decreasing in both total methane emission (TME) and methane emission

per unit grain yield (MPG) than the application of 14 kg per rai of urea. However, the highest benefit of 1,920

baht per rai and the highest income-cost ratio (I/C) of 2.11 were obtained by top-dressing of 14 kg per rai

of urea. The next best treatment was the application of AS at the rate of 30 kg per rai which resulted in a

benefit of 1,727 baht per rai, and I/C of 1.98.  It was concluded that a basal application of 16-16-8 at the

rate of 20 kg per rai, followed by to-dressing with eith AS at 30 kg per rai or urea at 14 kg per rai (both

equivalent to approximately 6 kg N per rai) and intermittent drainage to maintain soil moisture at field

capacity could provide significantly higher RY, higher economic returns and lower methane emissions as

compared to continuous flooding and with no or litter N fertilization.

Key words : rice yield, water management, methane mitigation, nitrogen fertilizer,
cost-benefit
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√–∫∫°“√∑”π“À«à“ππÈ”µ¡  «“ß·ºπ°“√∑¥≈Õß·∫∫ split plot ‚¥¬¡’°“√®—¥°“√πÈ”‡ªìπ main plot §◊Õ 1) °“√¢—ß

πÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ° ·≈– 2) °“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß ‚¥¬ª≈àÕ¬„ÀâπÈ”„ππ“§“¬√–‡À¬À√◊Õ√–∫“¬πÈ”„Àâ¥‘π¡’§«“¡®ÿ

§«“¡™◊Èπ π“¡  ∑” 2 √–¬–°“√‡®√‘≠‡µ‘∫‚µ §◊Õ √–¬–¢â“«·µ°°Õ Ÿß ÿ¥ ·≈–√–¬–¢â“«ÕÕ°¥Õ°   à«π sub plot §◊Õ

°“√„™âªÿÜ¬‰π‚µ√‡®π ‰¥â·°à 1) ‰¡à„ àªÿÜ¬·µàßÀπâ“ 2) ·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ (AS; 21%N) Õ—µ√“ 15

°°/‰√à 3) ·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ Õ—µ√“ 30 °°/‰√à 4) ·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ (46%N) Õ—µ√“ 7 °°/‰√à

·≈– 5) ·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ Õ—µ√“ 14 °°/‰√à ‚¥¬„π∑ÿ°µ”√—∫¡’°“√√Õßæ◊Èπ¥â«¬ªÿÜ¬ 16-16-8 Õ—µ√“ 20 °°/‰√à  ®“°

º≈°“√∑¥≈Õß æ∫«à“°“√®—¥°“√πÈ”∑—Èß 2 ·∫∫ „Àâº≈º≈‘µ¢â“«‰¡à·µ°µà“ß°—π ·µà¡’·π«‚πâ¡«à“·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß
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º≈º≈‘µ¢â“«·≈–ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘  ‚¥¬°“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬

14 °°/‰√à „Àâº≈º≈‘µ¢â“« Ÿß ÿ¥ 912 °°/‰√à  √Õß≈ß¡“§◊Õ°“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à  „Àâ

º≈º≈‘µ 874 °°/‰√à  ·µà°“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à  ∑”„Àâª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π

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

per unit grain, MPG) µË”°«à“°“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à  Õ¬à“ß‰√°Áµ“¡ °“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/

‰√à „Àâ°”‰√ Ÿß∑’Ë ÿ¥ 1,920 ∫“∑/‰√à ·≈–„Àâº≈µÕ∫·∑π°“√≈ß∑ÿπ‡∑à“°—∫ 2.11  √Õß≈ß¡“§◊Õ°“√·µàßÀπâ“¥â«¬ªÿÜ¬

·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à „Àâ°”‰√ 1,727 ∫“∑/‰√à ·≈–„Àâº≈µÕ∫·∑π°“√≈ß∑ÿπ‡∑à“°—∫ 1.98 ®“°º≈°“√∑¥≈Õß

®–‡ÀÁπ‰¥â«à“ °“√„ àªÿÜ¬√Õßæ◊Èπ Ÿµ√ 16-16-8 Õ—µ√“ 20 °°/‰√à  ·≈–·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à

À√◊ÕªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à √à«¡°—∫°“√®—¥°“√πÈ”„ππ“ ‚¥¬°“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß®– “¡“√∂„Àâº≈º≈‘µ¢â“«·≈–º≈

µÕ∫·∑π Ÿß·≈–¡’°“√ª≈àÕ¬°ä“´¡’‡∑πµË”
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‡∑à“ (IPCC, 1996) ª√–‰æ (2538) °≈à“««à“ π“¢â“«‡ªìπ
·À≈àß°”‡π‘¥°ä“´¡’‡∑π∑’Ë ”§—≠¢Õß¿“§‡°…µ√°√√¡‚¥¬
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°ä“´¡’‡∑π®“°π“¢â“«‡°‘¥„π¥‘ππ“πÈ”¢—ß  ‚¥¬
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ªÿÜ¬„ππ“ æ—π∏ÿå¢â“« ·≈–«‘∏’ª≈Ÿ° (Conard, 1993; Saenjan

et al., 2001)  ®“°°“√»÷°…“¢Õß Yang ·≈– Chang

(1999) æ∫«à“ °“√√–∫“¬πÈ”„ππ“„Àâ·Àâß∫“ß™à«ß (alter-

natively drainage) ™à«¬≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π·≈–∑”„Àâ
ª√–À¬—¥πÈ”‰¥â  °“√„ àªÿÜ¬πÕ°®“°®–¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢Õßµâπ¢â“«·≈â«¬—ß¡’º≈µàÕ°“√ª≈àÕ¬°ä“´¡’‡∑π (Sass et

al., 1990) ‡™àπ °“√„ àªÿÜ¬‰π‡∑√µ·≈–ªÿÜ¬´—≈‡øµ®–¡’º≈
¬—∫¬—Èß°“√ª≈àÕ¬°ä“´¡’‡∑π (Bollag and Czlonkowski,

1973)
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πÕ°®“°®–µâÕß‡æ‘Ë¡º≈º≈‘µµàÕÀπà«¬æ◊Èπ∑’Ë·≈â« ¬—ßµâÕß§”π÷ß
∂÷ß°“√≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«Õ’°¥â«¬
(Saenjan et al., 2002) °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕÀ“‡∑§‚π‚≈¬’∑’Ë‡À¡“– ¡„π°“√‡æ‘Ë¡º≈º≈‘µ¢â“« ·≈–
≈¥°ä“´¡’‡∑π®“°π“¢â“«∑’Ë„Àâº≈µÕ∫·∑π∑“ß‡»√…∞°‘®¥’
‚¥¬»÷°…“„πƒ¥Ÿπ“ª√—ß∑’Ë‰¥â√—∫ªÿÜ¬‡§¡’·≈–¡’°“√®—¥°“√πÈ”∑’Ë
µà“ß°—π ‡ª√’¬∫‡∑’¬∫º≈º≈‘µ¢â“«µàÕÀπà«¬æ◊Èπ∑’Ë ª√‘¡“≥
°ä“´¡’‡∑πµàÕÀπà«¬æ◊Èπ∑’Ë ·≈–ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬
º≈º≈‘µ¢â“«  ‡ª√’¬∫‡∑’¬∫µâπ∑ÿπ-°”‰√°“√º≈‘µ ·≈–º≈
µÕ∫·∑π∑’Ë‰¥â√—∫

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

1. æ◊Èπ∑’Ë»÷°…“·≈–§ÿ≥ ¡∫—µ‘¢Õß¥‘π

∑”°“√»÷°…“„π·ª≈ßπ“‡°…µ√°√∫â“π‚ππ∑—π
µ”∫≈„π‡¡◊Õß Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ (16º24′34′′
N, 102º51′53′′E) „πæ◊Èπ∑’Ë‚§√ß°“√™≈ª√–∑“πÀπÕßÀ«“¬
‚¥¬∑¥≈Õß„πƒ¥Ÿπ“ª√—ßªï 2546 ¥‘π∑¥≈Õß‡ªìπ™ÿ¥¥‘π
√âÕ¬‡ÕÁ¥ (Roi Et soil series, Aeric Paleaquults)  ‡π◊ÈÕ
¥‘π‡ªìπ¥‘π√à«π‡Àπ’¬«ªπ∑√“¬ (sandy clay loam) ´÷Ëß¡’

____________________________________________
1/Global Warming Potential (GWP) À¡“¬∂÷ß »—°¬¿“æ¢Õß°ä“´‡√◊Õπ°√–®°∑’Ë∑”„Àâ‚≈°√âÕπ¢÷Èπ
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 ¡∫—µ‘∑“ßøî ‘° å·≈–‡§¡’¥—ß· ¥ß„π Table 1 ¥‘π‡ªìπ°√¥
‡≈Á°πâÕ¬  ¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ·≈–ª√‘¡“≥§“√å∫Õπ∑’Ë
·ª√√Ÿªßà“¬ (RMC2/) µË” §«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ‚¥¬‡©æ“–
‰π‚µ√‡®π·≈–øÕ øÕ√—  ª√‘¡“≥‡À≈Á°·≈–·¡ß°“π’ ∑’Ë
·ª√√Ÿªßà“¬¡’§à“ª“π°≈“ß ´÷Ëß‡ªìπµ—«·∑π¥‘ππ“ à«π„À≠à
¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

2. °“√«“ß·ºπ°“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ split plot in randomized

complete block design ¡’ 2 main plots §◊Õ 1) °“√¢—ß
πÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ° ·µà√–∫“¬πÈ”ÕÕ°°àÕπ°“√‡°Á∫‡°’Ë¬« 7 «—π
·≈– 2) °“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß ª≈àÕ¬„ÀâπÈ”·Àâß‚¥¬
°“√§“¬√–‡À¬À√◊Õ√–∫“¬πÈ”ÕÕ°®πº‘«¥‘π·µ° 3 «—π
(§«“¡™◊Èπ„π¥‘π™—Èπ√“°ª√–¡“≥§«“¡®ÿ§«“¡™◊Èπ π“¡)

2 √–¬– §◊Õ √–¬–¢â“«·µ°°Õ Ÿß ÿ¥ (¢â“«Õ“¬ÿ 55 «—πÀ≈—ß
À«à“π) ·≈–√–¬–¢â“«ÕÕ°¥Õ° (¢â“«Õ“¬ÿ 81 «—πÀ≈—ßÀ«à“π)

·≈–√–∫“¬πÈ”ÕÕ°°àÕπ°“√‡°Á∫‡°’Ë¬« 7 «—π °”Àπ¥„ÀâªÿÜ¬
‰π‚µ√‡®π‡ªìπ  sub  plot  ‰¥â·°à  1)  ‰¡à„ àªÿÜ¬·µàßÀπâ“
2) ·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ (AS; 21%N)

Õ—µ√“ 15 °°/‰√à  3) ·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ
Õ—µ√“ 30 °°/‰√à  4) ·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ (46%N) Õ—µ√“
7 °°/‰√à  ·≈– 5) ·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬Õ—µ√“ 14 °°/‰√à
‚¥¬∑ÿ°µ”√—∫√Õßæ◊Èπ¥â«¬ªÿÜ¬ 16-16-8 Õ—µ√“ 20 °°/‰√à

3. °“√‡µ√’¬¡·ª≈ß∑¥≈Õß·≈–°“√‡¢µ°√√¡

‡µ√’¬¡¥‘π‚¥¬°“√‰∂°≈∫µÕ´—ß°àÕπÀ«à“πª√–¡“≥
30 «—π ·≈â«‰∂·ª√ ‰∂§√“¥ ·≈–∑”‡∑◊Õ° ¢÷Èπ√Ÿª·ª≈ß
¬àÕ¬¢π“¥ 10×10 ‡¡µ√ ®”π«π 10 ·ª≈ß  ÿà¡®—¥Àπà«¬
∑¥≈Õß ª≈Ÿ°¢â“«æ—π∏ÿå™—¬π“∑ 1 (Chai Nat 1) ‚¥¬«‘∏’À«à“π
πÈ”µ¡ (direct wet seeding) „™â‡¡≈Á¥æ—π∏ÿåÕ—µ√“ 15 °°/
‰√à  À«à“πªÿÜ¬√Õßæ◊Èπ (basal fertilizer) ‡¡◊ËÕ¢â“«Õ“¬ÿ 28

«—πÀ≈—ßÀ«à“π ·≈–„ àªÿÜ¬·µàßÀπâ“‡¡◊ËÕ¢â“«Õ“¬ÿ 59 «—πÀ≈—ß
À«à“π  ªÑÕß°—π°”®—¥»—µ√Ÿ¢â“«‚¥¬æàπ “√°”®—¥·¡≈ß§“√å-
∫“‡¡∑ 85% (Sevin 85%) ‡¡◊ËÕµâπ¢â“«‡¢â“ Ÿà√–¬–·µ°°Õ
 Ÿß ÿ¥  °”®—¥ÀπŸ‚¥¬„™â´‘ß§åøÕ ‰ø¥å (zinc phosphide)

º ¡Õ“À“√«“ß‰«âµ“¡§—ππ“ °”®—¥«—™æ◊™‚¥¬æàπ√Õπ µ“√å
À√◊ÕÕÕ°´“‰¥Õ–´Õπ (oxadiazon) À≈—ßÀ«à“π¢â“« 3 «—π
·≈–∂Õπ¥â«¬¡◊Õ

4. °“√‡°Á∫µ—«Õ¬à“ß·≈–«‘‡§√“–Àå°ä“´¡’‡∑π

„π·µà≈–·ª≈ß«“ß∞“π gas chamber  ”À√—∫‡°Á∫
µ—«Õ¬à“ß°ä“´ 3 ´È” (3 ∞“π) ‡°Á∫°ä“´®“°·ª≈ß∑¥≈Õß
‚¥¬«‘∏’  closed  chamber   —ª¥“Àå≈–  2  §√—Èß  ™à«ß‡«≈“
9:00-11:00 π“Ãî°“ ‡°Á∫°ä“´∑ÿ° 5 π“∑’ (0, 5, 10, 15

·≈– 20 π“∑’) «‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π‚¥¬„™â
‡§√◊ËÕß Gas Chromatography (GC 14B) ∑’Ëµ‘¥µ—Èß¥â«¬
Flame Ionization Detector (FID) §Õ≈—¡πå¬“« 1 ‡¡µ√
∫√√®ÿ¥â«¬ Porapak N ¢π“¥ 80/100 mesh  „™â N

2
 ‡ªìπ

carrier gas  §«“¡¥—π 60 Kpa  Õÿ≥À¿Ÿ¡‘§Õ≈—¡πå 60ºC

detector 100ºC ·≈– injections 100ºC   Õ∫‡∑’¬∫§«“¡
‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π°—∫ certified standard methane

(50 ppm)  «‘‡§√“–Àåµ—«Õ¬à“ß°ä“´„Àâ‡ √Á®¿“¬„π 6 ™—Ë«‚¡ß
À≈—ß®“°‡°Á∫µ—«Õ¬à“ß®“°·ª≈ßπ“

5. ¢âÕ¡Ÿ≈°ä“´¡’‡∑π·≈–º≈º≈‘µ¢â“«

§”π«≥Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π (¡° CH
4
/µ√.

‡¡µ√/«—π) „™â§à“‡©≈’Ë¬ (average) ¢Õß 3 ´È”  √â“ß°√“ø

Table 1.  Chemical characteristics of soil

   Characteristics 0-15 cm 15-30 cm

pH (1:1 H
2
O) 4.84 5.17

OM (g kg-1) 6.94 2.15
Total N (%) 0.051 0.032
Available P (mg kg-1) 5 2
Exchangeable K (mg kg-1) 54 49
Exchangeable Ca (mg kg-1) 592 761
Exchangeable Mg (mg kg-1) 138 279
EC 1:5 (dS m-1) 0.207 0.181
CEC (cmol (+) kg-1) 4.89 7.54
RMC (gC kg-1) 0.52 -
Fe2+  (mg kg-1) ∑’Ë 28 «—π 263 -
Mn2+ (mg kg-1) ∑’Ë 28 «—π 29 -

____________________________________________
2/Readily Mineralizable Carbon (RMC) À¡“¬∂÷ß ª√‘¡“≥ “√§“√å∫Õπ∑’Ë·ª√√Ÿªßà“¬



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2547
°“√‡æ‘Ë¡º≈º≈‘µ¢â“«‡æ◊ËÕ≈¥°ä“´¡’‡∑π

æ—™√’  · π®—π∑√å ·≈–§≥–799

· ¥ß°“√‡ª≈’Ë¬π·ª≈ßÕ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥Õ“¬ÿ
¢â“«¢Õß∑ÿ°·ª≈ß  §”π«≥º≈√«¡¢Õßª√‘¡“≥°ä“´¡’‡∑π
∑’Ëª≈àÕ¬µ≈Õ¥ƒ¥Ÿª≈Ÿ° (seasonal emission À√◊Õ total

methane emission (TME ‡ªìπ°√—¡ CH
4
/µ√.‡¡µ√) ‚¥¬

Õ‘π∑‘‡°√µ (integrate) æ◊Èπ∑’Ë„µâ°√“ø¢â“ßµâπ
 ÿà¡‡°Á∫µ—«Õ¬à“ßº≈º≈‘µ¢â“«  §”π«≥À“πÈ”Àπ—°

‡¡≈Á¥·Àâß∑’Ë§«“¡™◊Èπ 14%  §”π«≥º≈º≈‘µ¢â“«µàÕÀπà«¬
æ◊Èπ∑’Ë (°°/‰√à)  ·≈–ª√‘¡“≥°ä“´¡’‡∑π∑’Ëª≈àÕ¬ÕÕ°µàÕ
Àπà«¬º≈º≈‘µ¢â“« (°√—¡ CH

4
/°°.º≈º≈‘µ)  «‘‡§√“–Àåº≈

°“√∑¥≈Õß∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª MSAT

‡ª√’¬∫‡∑’¬∫º≈∑¥≈Õß‚¥¬«‘∏’ DMRT  §”π«≥µâπ∑ÿπ-
°”‰√°“√º≈‘µ ·≈–º≈µÕ∫·∑π°“√≈ß∑ÿπ

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. º≈º≈‘µ¢â“«

º≈º≈‘µ¢â“«„π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°·≈–·ª≈ß∑’Ë
ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘  ·µà¡’·π«‚πâ¡«à“°“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß®–„Àâ
º≈º≈‘µ¢â“« Ÿß°«à“·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ° ·ª≈ß∑’Ëª≈àÕ¬
„ÀâπÈ”·Àâß∫“ß™à«ß·≈–·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à
„Àâº≈º≈‘µ¢â“« Ÿß∑’Ë ÿ¥ª√–¡“≥ 912 °°/‰√à (Table 2)

°“√„ àªÿÜ¬‰π‚µ√‡®π¡’Õ‘∑∏‘æ≈µàÕº≈º≈‘µ¢â“«„π·ª≈ß®—¥°“√

πÈ”∑—Èß 2 ·∫∫ Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ ‚¥¬°“√·µàß
Àπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ ·≈–ªÿÜ¬¬Ÿ‡√’¬„Àâº≈º≈‘µ¢â“«
‡æ‘Ë¡¢÷Èπ ®“°·ª≈ß∑’Ë‰¡à„ àªÿÜ¬·µàßÀπâ“ ÷́Ëß„Àâº≈º≈‘µ‡©≈’Ë¬
637 °°/‰√à ·≈–°“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ
·≈–ªÿÜ¬¬Ÿ‡√’¬Õ—µ√“ Ÿß „Àâº≈º≈‘µ¢â“« Ÿß°«à“Õ—µ√“µË” ‚¥¬∑’Ë
°“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµÕ—µ√“ 30 °°/‰√à
„Àâº≈º≈‘µ‡©≈’Ë¬ 864 °°/‰√à ´÷Ëß Ÿß°«à“∑’ËÕ—µ√“ 15 °°/‰√à
∑’Ë„Àâº≈º≈‘µ‡©≈’Ë¬ 737 °°/‰√à πÕ°®“°π—Èπ °“√·µàßÀπâ“
¥â«¬ªÿÜ¬¬Ÿ‡√’¬Õ—µ√“ 14 °°/‰√à „Àâº≈º≈‘µ‡©≈’Ë¬ 864 °°/‰√à
´÷Ëß Ÿß°«à“∑’ËÕ—µ√“ 7 °°/‰√à  ∑’Ë„Àâº≈º≈‘µ‡©≈’Ë¬ 681 °°/‰√à
®–‡ÀÁπ«à“°“√„ àªÿÜ¬·µàßÀπâ“¥â«¬ªÿÜ¬‰π‚µ√‡®πÕ—µ√“ Ÿß (ªÿÜ¬
·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à ·≈–ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à)
´÷Ëß¡’·Õ¡‚¡‡π’¬¡‡ªìπ “√Õ“À“√ ”§—≠∑’Ëµâπ¢â“«µâÕß°“√®–
„Àâº≈º≈‘µ Ÿß°«à“Õ—µ√“µË” (ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 15 °°/
‰√à ·≈–ªÿÜ¬¬Ÿ‡√’¬ 7 °°/‰√à)  ¢≥–‡¥’¬«°—π °√≥’¢Õß°“√„ à
ªÿÜ¬·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ  πÕ°®“°®–‰¥â
·Õ¡‚¡‡π’¬¡·≈â« ¬—ß‰¥â —́≈‡øµ ÷́Ëß‡ªìπ∏“µÿÕ“À“√∑’Ë®”‡ªìπ
µàÕµâπ¢â“«·≈–‡¡≈Á¥ ®÷ß„Àâº≈º≈‘µ Ÿß‡™àπ°—π Õ¬à“ß‰√°Áµ“¡
À“°æ∫«à“µ”√—∫„¥„Àâº≈º≈‘µ¢â“« Ÿß ·µàª≈àÕ¬°ä“´¡’‡∑πµË”
µ”√—∫π—Èπ§«√‡ªìπµ—«‡≈◊Õ°∑’Ë‡À¡“– ¡

®“° Table 2 º≈º≈‘µ¢â“«„π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿ
ª≈Ÿ°·≈–·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß„Àâº≈º≈‘µ‡©≈’Ë¬
725 ·≈– 789 °°/‰√à µ“¡≈”¥—∫ ´÷Ëß Ÿß°«à“º≈º≈‘µ¢â“«„π

Table 2. Rice yields, cv. Chai Nat 1, obtained from different water and fertilizer

                 managements in irrigated second rice cropping, 2003.

                     Topdressing     Rice Yield (kg rai-1)3/

Treatment1/ Fertilizer Rate Continuous Intermittent Average

(kg rai-1) flooding aeration

F1 - - 630 645 637c

F2 AS2/ 15 694 780 737b

F3 AS 30 855 874 864a

F4 Urea 7 629 733 681bc

F5 Urea 14 815 912 864a

Average - - 725a 789a -

                                                                CV= 9.7%
1/All plots received basal fertilizer, 16-16-8 at the rate of 20 kg rai-1.
2/AS is ammonium sulfate.
3/In column and row, averages followed by a common letter are not significantly different at

95% level by DMRT, respectively.
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ƒ¥Ÿπ“ª√—ßªï‡¥’¬«°—π¢Õß¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–¢Õß
∑—Èßª√–‡∑»  ‚¥¬„Àâº≈º≈‘µ‡©≈’Ë¬  466  ·≈–  672  °°/‰√à
µ“¡≈”¥—∫ ( ”π—°ß“π ∂‘µ‘°“√‡°…µ√, 2546)

2. Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ°

2.1 ·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°

·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°®–¡’√–¥—∫πÈ” Ÿß 0.5-

10 ´¡ ‚¥¬‡√‘Ë¡®“°‡¡◊ËÕ¢â“«Õ“¬ÿ 11 «—π®π∂÷ß 91 «—πÀ≈—ß

À«à“π À≈—ß®“°π—Èπ¡’°“√√–∫“¬πÈ”ÕÕ°°àÕπ°“√‡°Á∫‡°’Ë¬«
7 «—π (Figure 1(a))  ≈—°…≥–°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥
ƒ¥Ÿª≈Ÿ°∑—Èß 5 ·ª≈ß ™à«ß·√° 0-11 «—πÀ≈—ßÀ«à“πÕ—µ√“
°“√ª≈àÕ¬°ä“´¡’‡∑π¡’§à“µË”„π∑ÿ°·ª≈ß ‡π◊ËÕß®“°¥‘πÕ¬Ÿà„π
 ¿“æ°÷Ëß¢“¥ÕÕ°´‘‡®π (semi-anaerobic)  ·µàÀ≈—ß®“°
∑¥πÈ”‡¢â“‡¡◊ËÕ¢â“«Õ“¬ÿ 11 «—πÀ≈—ßÀ«à“π æ∫«à“¡’Õ—µ√“°“√
ª≈àÕ¬°ä“´¡’‡∑π°«â“ßÕ¬Ÿà„π™à«ß 14.44-212.48 ¡° CH

4
/

µ√.‡¡µ√/«—π  π—Ëπ§◊Õ  „π™à«ß·√°  0-28  «—πÀ≈—ßÀ«à“π

Figure 1. Seasonal methane emission from second rice in 2003, (a) continuous flooding,

(b) intermittent drainage. All plots received 16-16-8 fertilizer at 20 kg rai-1 as a

basal application. F1 received no top-dressing fertilizer; F2 and F3 received AS,

15 and 30 kg rai-1 as top-dressing fertilizer, respectively; F4 and F5 received urea,

7 and 14 kg rai-1 as top-dressing fertilizer, respectively.
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æ—™√’  · π®—π∑√å ·≈–§≥–801

 “¡“√∂°≈à“«‰¥â«à“‡ªìπÕ‘∑∏‘æ≈¢Õßª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ„π
¥‘π·≈– ¿“æπÈ”„ππ“ ´÷ËßÀ≈—ß°“√∑”‡∑◊Õ°‡ √Á® ª√‘¡“≥
 “√§“√å∫Õπ∑’Ë·ª√√Ÿªßà“¬ (RMC) „π·µà≈–·ª≈ß·ª√º—π
§àÕπ¢â“ß Ÿß ∑”„ÀâÕ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π¡’§à“°«â“ß

À≈—ß®“°∑¥πÈ”‡¢â“·ª≈ß·≈–„ àªÿÜ¬√Õßæ◊Èπ 16-

16-8 Õ—µ√“ 20 °°/‰√à (¢â“«Õ“¬ÿ 28 «—πÀ≈—ßÀ«à“π) Õ—µ√“
°“√ª≈àÕ¬°ä“´¡’‡∑π¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ„π∑ÿ°·ª≈ßÕ¬à“ß
™—¥‡®πÕ¬Ÿà„π™à«ß 193.49-448.01 °√—¡ CH

4
/µ√ ‡¡µ√/«—π

´÷Ëß‡ªìπ√–¬–∑’Ë¢â“«Õ¬Ÿà„π√–¬–·µ°°Õ √–¬–π’ÈÕ‘∑∏‘æ≈¢Õß
ªÿÜ¬√Õßæ◊Èπ∑”„Àâµâπ¢â“«‡µ‘∫‚µ·≈–·¢Áß·√ß¢÷Èπ ·≈–µâπ¢â“«
¡’∫∑∫“∑µàÕ°≈‰°°“√‡°‘¥·≈–ª≈àÕ¬°ä“´¡’‡∑π®“°¥‘ππ“
®“°π—Èπ®–§àÕ¬Ê ≈¥≈ß®π°√–∑—ËßÀ≈—ß®“°„ àªÿÜ¬·µàßÀπâ“
(¢â“«Õ“¬ÿ 59 «—πÀ≈—ßÀ«à“π) ·≈â«  Õ—µ√“°“√ª≈àÕ¬°ä“´
¡’‡∑π®–‡æ‘Ë¡¢÷ÈπÕ’°§√—ÈßÕ¬Ÿà„π™à«ß 100.05-634.33 ¡°
CH

4
/µ√.‡¡µ√/«—π ´÷Ëß‡ªìπ√–¬–∑’Ë¢â“«Õ¬Ÿà„π√–¬–ÕÕ°¥Õ°

·≈– √â“ß√«ß ‚¥¬æ∫«à“·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ 30 °°/‰√à ¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµË”°«à“∑ÿ°
·ª≈ßµ≈Õ¥ƒ¥Ÿª≈Ÿ° ·≈–·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬∑—Èß 2
Õ—µ√“ ¡’°“√ª≈àÕ¬°ä“´¡’‡∑πª“π°≈“ß  À≈—ß®“°π—Èπ∑ÿ°
·ª≈ß®–¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π≈¥≈ß‡¡◊ËÕ¡’°“√√–∫“¬
πÈ”ÕÕ°®“°·ª≈ßπ“‡æ◊ËÕ‡°Á∫‡°’Ë¬«º≈º≈‘µ (Figure 1(a))

∫∑∫“∑¢ÕßªÿÜ¬‰π‚µ√‡®πµàÕ°“√ª≈àÕ¬°ä“´
¡’‡∑π®“°π“¢â“«   “¡“√∂Õ∏‘∫“¬‰¥â¥—ßπ’È  1) °“√„ àªÿÜ¬
·Õ¡‚¡‡π’¬¡´—≈‡øµ®–¡’º≈‰ª‡æ‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß¢â“«
∑”„Àâ∫√‘‡«≥√“°¢â“«¡’ “√Õ‘π∑√’¬å§“√å∫Õπ∑’Ë‡ªìπ·À≈àß
Õ“À“√¢Õß®ÿ≈‘π∑√’¬å‡æ‘Ë¡¢÷Èπ ®÷ß àß‡ √‘¡°‘®°√√¡¢Õß
®ÿ≈‘π∑√’¬å°≈ÿà¡∑’Ëº≈‘µ°ä“´¡’‡∑π (methanogens) „Àâ Ÿß¢÷Èπ
2) ‡π◊ËÕß®“°¡’‡∑π (CH

4
) ·≈–·Õ¡‚¡‡π’¬¡ (NH+

4
) ¡’

¢π“¥‚§√ß √â“ß∑’Ë„°≈â‡§’¬ß°—π ∑”„Àâ·Õ¡‚¡‡π’¬ “¡“√∂
·∑π∑’Ë¡’‡∑π„π‡Õπ‰´¡å methane monooxygenase ‰¥â
¥—ßπ—Èπ°ä“´¡’‡∑π à«π∑’Ë‡À≈◊Õ®÷ß∂Ÿ°ª≈àÕ¬ÕÕ° Ÿà∫√√¬“°“»
3) ·Õ¡‚¡‡π’¬¡®“°ªÿÜ¬∑’Ë„ à‡¢â“‰ª®–¡’º≈‡æ‘Ë¡°‘®°√√¡¢Õß
®ÿ≈‘π∑√’¬å∑’Ë„™â°ä“´¡’‡∑π„π°“√¥”√ß™’æ (methanotrophs)

°ä“´¡’‡∑π®÷ß∂Ÿ°‡ª≈’Ë¬π‡ªìπ°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å‡æ‘Ë¡¢÷Èπ
∑”„Àâ°ä“´¡’‡∑π∑’Ëª≈àÕ¬ Ÿà∫√√¬“°“»≈¥≈ß (Joshua, 2000)

´÷Ëßº≈∑’Ë«—¥‰¥â®“°°“√∑¥≈Õß‡ªìπ ¡¥ÿ≈¢Õß°√–∫«π°“√
‡æ‘Ë¡·≈–≈¥°ä“´¡’‡∑π∑’Ë‰¥â®“°°≈‰°∑—Èß 3 ¢â“ßµâπ

 à«π∫∑∫“∑¢ÕßªÿÜ¬∑’Ë¡’́ —≈‡ø≈‡ªìπÕß§åª√–°Õ∫

π—Èπ ‚¥¬¡“°¡—°æ∫«à“ —́≈‡øµπ—Èπ≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π®“°
π“¢â“« ·µà®“°º≈°“√∑¥≈Õßπ’Èæ∫«à“À“°„ àªÿÜ¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ (AS) „πÕ—µ√“µË” 15 °°/‰√à ®– àß‡ √‘¡°“√ª≈àÕ¬
°ä“´¡’‡∑π„ππ“¢—ßπÈ” ·µà∂â“„ àªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ„π
Õ—µ√“ Ÿß¢÷Èπ∂÷ß 30 °°/‰√à ®–≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π‰¥â
´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â«à“ °“√¡’ª√‘¡“≥´—≈‡øµ„πª√‘¡“≥∑’Ë
¡“°æÕ®– àß‡ √‘¡°≈‰°°“√≈¥°ä“´¡’‡∑π  ‚¥¬∑’ËªÿÜ¬∑’Ë¡’
´—≈‡øµ‡ªìπÕß§åª√–°Õ∫®–‰ª àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß
®ÿ≈‘π∑√’¬å°≈ÿà¡ sulfate reducing bacteria ´÷Ëß∑”„Àâ°‘®°√√¡
¢Õß®ÿ≈‘π∑√’¬å°≈ÿà¡∑’Ëº≈‘µ°ä“´¡’‡∑π (methanogens) ≈¥≈ß
‡π◊ËÕß®“°∂Ÿ°·¬àß “√Õ“À“√§“√å∫Õπ ·≈–‡¡◊ËÕ´—≈‡øµ∂Ÿ°
√’¥‘«´å®–ª≈àÕ¬ H

2
S ´÷Ëß¡’º≈‰ª¬—∫¬—Èß°‘®°√√¡¢Õß metha-

nogens (Takai, 1969; Hori et al., 1990; Le Mer and

Roger, 2001) ¥—ßπ—ÈπªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµÕ—µ√“ 30 °°/
‰√à  ®÷ß≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«‰¥â Ÿß°«à“Õ—µ√“
15 °°/‰√à

2.2 ·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß

·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß¡’√–¥—∫πÈ” Ÿß
0-10 ´¡ ·≈–¡’°“√®—¥°“√„ÀâπÈ”·Àâß®πº‘«¥‘π·µ° 3 «—π
‡¡◊ËÕ¢â“«Õ“¬ÿ 55 ·≈– 81 «—πÀ≈—ßÀ«à“π ·≈–¡’°“√√–∫“¬
πÈ”ÕÕ°°àÕπ°“√‡°Á∫‡°’Ë¬« 7 «—π (Figure 1(b))  ´÷Ëß„π
≈—°…≥–°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ°  æ∫«à“„π™à«ß
·√° 0-11 «—πÀ≈—ßÀ«à“π ¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π„π
√–¥—∫µË” Õ¬Ÿà„π™à«ß 10.36-98.08 ¡° CH

4
/µ√.‡¡µ√/«—π

‡æ√“–¥‘πÕ¬Ÿà„π ¿“æ°÷Ëß¢“¥ÕÕ°´‘‡®π (semi-anaerobic)

‡¡◊ËÕ∑¥πÈ”‡¢â“·ª≈ß‡¡◊ËÕ¢â“«Õ“¬ÿ 11 «—πÀ≈—ßÀ«à“π ·≈–„ à
ªÿÜ¬√Õßæ◊Èπ 16-16-8 Õ—µ√“ 20 °°/‰√à (¢â“«Õ“¬ÿ 28 «—π
À≈—ßÀ«à“π)  Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π®–‡æ‘Ë¡ Ÿß¢÷Èπ∂÷ß
356.33 ¡° CH

4
/µ√.‡¡µ√/«—π ∑—Èßπ’È‡π◊ËÕß®“°Õ‘∑∏‘æ≈¢Õß

ªÿÜ¬√Õßæ◊Èπ∑”„Àâµâπ¢â“«¡’¢π“¥„À≠à¢÷Èπ ·≈–¡’º≈µàÕ°≈‰°
°“√‡°‘¥·≈–ª≈àÕ¬°ä“´¡’‡∑π®“°¥‘ππ“ (Sass et al., 1990;

Saenjan et al., 2000) ‡¡◊ËÕ®—¥°“√πÈ”„Àâ·Àâß®πº‘«¥‘π·µ°
3 «—π (¢â“«Õ“¬ÿ 55 «—πÀ≈—ßÀ«à“π) Õ—µ√“°“√ª≈àÕ¬°ä“´
¡’‡∑π„π∑ÿ°·ª≈ß®–≈¥≈ß ·≈–‡¡◊ËÕ∑¥πÈ”‡¢â“·ª≈ß·≈–„ à
ªÿÜ¬·µàßÀπâ“ (¢â“«Õ“¬ÿ 59 «—πÀ≈—ßÀ«à“π) Õ—µ√“°“√ª≈àÕ¬
°ä“´¡’‡∑π®–§àÕπ¢â“ß Ÿß§ß∑’Ë ‚¥¬‡©æ“–„π·ª≈ß∑’Ë„ àªÿÜ¬
¬Ÿ‡√’¬ 7 ·≈– 14 °°/‰√à  ‚¥¬Õ—µ√“°“√ª≈àÕ¬Õ¬Ÿà„π™à«ß
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160.8-169.54 ¡° CH
4
/µ√.‡¡µ√/«—π ‡π◊ËÕß®“°πÈ”„π

·ª≈ßπ“¡’πâÕ¬·≈–®–‡æ‘Ë¡¢÷Èπ„π√–¬–¢â“« √â“ß√«ßÕàÕπ·≈–
ÕÕ°¥Õ°‚¥¬¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π Ÿß¢÷ÈπÕ¬Ÿà„π™à«ß
419.04-545.35 ¡‘≈≈‘°√—¡¡’‡∑πµàÕµ“√“ß‡¡µ√µàÕ«—π  ¢≥–
∑’Ë·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµÕ—µ√“ 15 ·≈–
30 °°/‰√à ¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµË”°«à“·ª≈ß∑’Ë·µàß
Àπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬Õ¬à“ß™—¥‡®πµ≈Õ¥ƒ¥Ÿª≈Ÿ° ®“°π—ÈπÕ—µ√“
°“√ª≈àÕ¬®–≈¥≈ßÕ¬à“ß√«¥‡√Á«„π∑ÿ°·ª≈ß  ‡π◊ËÕß®“°
√–∫“¬πÈ”ÕÕ°®“°·ª≈ßπ“‡æ◊ËÕ‡°Á∫‡°’Ë¬«º≈º≈‘µ (Figure 1

(b))

„π°“√∑¥≈Õßπ’È   ·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬
·Õ¡‚¡‡π’¬¡´—≈‡øµÕ—µ√“ 15 ·≈– 30 °°/‰√à „ÀâÕ—µ√“°“√
ª≈àÕ¬°ä“´¡’‡∑πµË”°«à“·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ ∑—Èßπ’È
‡æ√“–´—≈‡øµ®–‰ª àß‡ √‘¡°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å°≈ÿà¡
sulfate reducing bacteria ·≈–≈¥°‘®°√√¡¢Õß®ÿ≈‘π∑√’¬å
°≈ÿà¡  methanogens  ≈ß  (Takai,  1969;  Saenjan  and

Wada, 1990) ¢≥–‡¥’¬«°—π °“√®—¥°“√πÈ”‚¥¬°“√ª≈àÕ¬
„ÀâπÈ”·Àâß∫“ß™à«ßπ—Èπ ‡¡◊ËÕ¡’·Õ¡‚¡‡π’¬¡ (NH

4
+) ®“°ªÿÜ¬

¬Ÿ‡√’¬·≈–·Õ¡‚¡‡π’¬¡´—≈‡øµ„π¥‘π·Àâß ·Õ¡‚¡‡π’¬¡®–∂Ÿ°
ÕÕ°´‘‰¥´å‡ªìπ‰π‰∑√µå (NO

2
-) ·≈–‰π‡∑√µ (NO

3
-) ‚¥¬

°√–∫«π°“√ nitrification ·≈–‡¡◊ËÕ¡’°“√¢—ßπÈ”„π·ª≈ßπ“
‰π‡∑√µ„π¥‘π®–∂Ÿ°√’¥‘«´å‡ªìπ°ä“´‰π∑√— ÕÕ°‰´¥å (N

2
O)

‚¥¬°√–∫«π°“√ denitrification π—Ëπ§◊Õ ¥‘ππ“∑’Ë∂Ÿ°®—¥

°“√„Àâ·Àâß ≈—∫‡ªï¬° ·≈–¢≥–‡¥’¬«°—π ‰¥â√—∫ªÿÜ¬‰π‚µ√‡®π
®–¡’°“√ àß‡ √‘¡„Àâ‡°‘¥·≈–ª≈àÕ¬°ä“´‰π∑√— ÕÕ°‰´¥å ÷́Ëß
‡ªìπ°ä“´‡√◊Õπ°√–®°Õ’°™π‘¥Àπ÷Ëß∑’Ë¡’§à“ GWP (Global

Warming Potential) ‡∑à“°—∫ 310  Ÿß°«à“¢Õß°ä“´¡’‡∑π
´÷Ëß¡’§à“ GWP ‡æ’¬ß 21 (Bruce, 2003)

3. ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ°

(Total Methane Emission, TME)

„π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´
¡’‡∑π∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß 11.17-30.09 °√—¡ CH

4
/µ√.‡¡µ√

´÷Ëß·µ°µà“ß®“°·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß∑’Ë¡’ª√‘¡“≥
°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß 4.92-15.04 °√—¡
CH

4
/µ√.‡¡µ√ Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘  ª√‘¡“≥°ä“´

¡’‡∑π∑—ÈßÀ¡¥®“°·ª≈ß¢—ßπÈ”¢Õß°“√∑¥≈Õßπ’È (‡©≈’Ë¬ 19.6

°√—¡ CH
4
/µ√.‡¡µ√) §≈â“¬°—∫º≈°“√»÷°…“¢Õßæ—™√’ ·≈–

§≥– (2545) ∑’Ëæ∫«à“ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥
„ππ“¢—ßπÈ”„πƒ¥Ÿπ“ª√—ßªï  2543  ·≈–  2544  ¡’ª√‘¡“≥
‡∑à“°—∫ 19.21 ·≈– 22.80 °√—¡ CH

4
/µ√.‡¡µ√  „π°“√

∑¥≈Õßπ’È ªÿÜ¬‰π‚µ√‡®π∑—Èß 5 µ”√—∫ ∑”„Àâª√‘¡“≥°“√
ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß
 ∂‘µ‘ (Table 3)  ”À√—∫°“√®—¥°“√πÈ”√à«¡°—∫™π‘¥·≈–
Õ—µ√“ªÿÜ¬‰π‚µ√‡®π  æ∫«à“„π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°∑’Ë
‰¡à„ àªÿÜ¬·µàßÀπâ“ ¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥

Table 3. Total methane emission (TME) from irrigated second rice cropping,

 2003.

      Topdressing       TME (gCH
4
 m-2)3/

Treatment1/ Fertilizer Rate Continuous Intermittent Average

(kg rai-1) flooding drainage

F1 - - 13.05bcd 5.03d 9.04b

F2 AS2/ 15 30.09a 4.92d 17.51a

F3 AS 30 11.17cd 6.78d 8.98b

F4 Urea 7 24.13ab 15.04bcd 19.58a

F5 Urea 14 19.57abc 12.61bcd 16.09ab

Average - - 19.60a 8.88b -

     CV =32.2%
1/All plots received basal fertilizer 16-16-8 at the rate of  20 kg rai-1.
2/AS is ammonium sulfate.
3/In column and row, averages followed by a common letter are not significantly different at

99% level by DMRT, respectively.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2547
°“√‡æ‘Ë¡º≈º≈‘µ¢â“«‡æ◊ËÕ≈¥°ä“´¡’‡∑π

æ—™√’  · π®—π∑√å ·≈–§≥–803

13.05 °√—¡ CH
4
/µ√.‡¡µ√    à«π°“√„ àªÿÜ¬·Õ¡‚¡‡π’¬¡

´—≈‡øµ„πÕ—µ√“ Ÿß¡’º≈‰ª≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π
∑—ÈßÀ¡¥¥—ßπ’È °“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 15

°°/‰√à „Àâª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥ 30.09 °°/
‰√à ∑—Èßπ’È‡æ√“–·ª≈ßπ’È¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ¡“°°«à“·ª≈ß
Õ◊Ëπ Õ—π‡°‘¥®“°§«“¡‰¡à ¡Ë”‡ ¡Õ„π°“√‡°≈’Ë¬Õ‘π∑√’¬«—µ∂ÿ
„π√–À«à“ß°“√‰∂§√“¥‡µ√’¬¡¥‘π ´÷Ëßæ∫«à“À≈—ß¢—ßπÈ” (‡¡◊ËÕ
¢â“«Õ“¬ÿ 12 «—πÀ≈—ßÀ«à“π) Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡√‘Ë¡
 Ÿß°«à“∑ÿ°·ª≈ßµ—Èß·µà°àÕπ„ àªÿÜ¬·µàßÀπâ“¥â«¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ (Figure 1(a)) ‡ªìπ‡Àµÿ∑”„Àâ§à“ª√‘¡“≥°“√ª≈àÕ¬
°ä“´¡’‡∑π∑—ÈßÀ¡¥ (TME)  Ÿß°«à“∑ÿ°·ª≈ß„π°“√∑¥≈Õß
·≈–‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ‡ªìπ 30 °°/‰√à
∑”„Àâª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥≈¥≈ß‡ªìπ 11.17

°√—¡ CH
4
/µ√.‡¡µ√  ́ ÷Ëßµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

πÕ°®“°π—Èπ „π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°∑’Ë·µàßÀπâ“¥â«¬
ªÿÜ¬¬Ÿ‡√’¬ 7 °°/‰√à  æ∫«à“¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π
∑—ÈßÀ¡¥ Ÿß°«à“·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à ‚¥¬
ª≈àÕ¬°ä“´¡’‡∑π 24.13 ·≈– 19.57 °√—¡ CH

4
/µ√.‡¡µ√

µ“¡≈”¥—∫ ·µà‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘  ”À√—∫·ª≈ß∑’Ëª≈àÕ¬
„ÀâπÈ”·Àâß∫“ß™à«ß√à«¡°—∫°“√„ àªÿÜ¬‰π‚µ√‡®π∑—Èß 5 µ”√—∫
∑¥≈Õß¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥‰¡à·µ°µà“ß°—π
∑“ß ∂‘µ‘ ·µà°“√„ àªÿÜ¬·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ
¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µË”°«à“°“√„ àªÿÜ¬¬Ÿ‡√’¬

(Table 3) ¥—ß‡Àµÿº≈∑’Ë‰¥â°≈à“«‰«â¢â“ßµâπ „πª√–‡¥Áπ¢Õß°“√
≈¥°“√ª≈àÕ¬°ä“´¡’‡∑π °“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ®–∫√√≈ÿ«—µ∂ÿª√– ß§å¥’°«à“°“√„ àªÿÜ¬¬Ÿ‡√’¬

4. ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ (Methane Emis-

sion Per Unit Grain, MPG)

„π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ° ¡’ª√‘¡“≥°ä“´¡’‡∑π
µàÕÀπà«¬º≈º≈‘µÕ¬Ÿà„π™à«ß 20.37-68.76 °√—¡ CH

4
/°°

º≈º≈‘µ ´÷Ëß·µ°µà“ß®“°·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ßÕ¬Ÿà
„π™à«ß 9.99-32.72 °√—¡ CH

4
/°° º≈º≈‘µ Õ¬à“ß¡’π—¬

 ”§—≠¬‘Ëß∑“ß ∂‘µ‘ ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ®“°
·ª≈ß¢—ßπÈ”¢Õß°“√∑¥≈Õßπ’È (‡©≈’Ë¬ 44.60 °√—¡ CH

4
/°°

º≈º≈‘µ) ´÷Ëß„°≈â‡§’¬ß°—∫º≈°“√»÷°…“¢Õßæ—™√’ ·≈–§≥–
(2545) ∑’Ëæ∫«à“ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ„ππ“
¢—ßπÈ”„πƒ¥Ÿπ“ª√—ßªï 2543 ‡∑à“°—∫ 47.87 °√—¡ CH

4
/°°

º≈º≈‘µ ªÿÜ¬‰π‚µ√‡®π∑—Èß 5 µ”√—∫ ∑”„Àâª√‘¡“≥°ä“´¡’‡∑π
µàÕÀπà«¬º≈º≈‘µ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘
(Table 4) „π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°∑’Ë‰¡à„ àªÿÜ¬·µàßÀπâ“
¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ 33.22 °√—¡ CH

4
/°°

º≈º≈‘µ  °“√„ àªÿÜ¬·Õ¡‚¡‡π’¬¡ —́≈‡øµ„πÕ—µ√“ Ÿß¡’º≈‰ª
≈¥ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ ‚¥¬∑’Ë°“√·µàßÀπâ“
¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 15 °°/‰√à  „Àâª√‘¡“≥°ä“´
¡’‡∑πµàÕÀπà«¬º≈º≈‘µ 68.76 °√—¡ CH

4
/ °° º≈º≈‘µ

Table 4. Methane emission per unit grain (MPG) from irrigated second rice

cropping, 2003.

       Topdressing               MPG (gCH
4
 kg-1grain)3/

Treatment1/ Fertilizer Rate Continuous Intermittent Average

(kg rai-1) flooding drainage

F1 - - 33.22bc 12.46c 22.84c
F2 AS2/ 15 68.76a 9.99c 39.37ab
F3 AS 0 20.37bc 12.53c 16.45c
F4 Urea 7 61.80a 32.72bc 47.26a
F5 Urea 14 38.85b 21.98bc 30.41bc

Average - - 44.59a 17.95b -

  CV =30.0%
1/All plots received basal fertilizer 16-16-8, 20 kg rai-1.
2/AS is ammonium sulfate.
3/In column and row, averages followed by a common letter are not significantly different at

99% level by DMRT, respectively.
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À“°‡æ‘Ë¡Õ—µ√“ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ‡ªìπ 30 °°/‰√à ®–¡’
ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ≈¥≈ß‡ªìπ 20.37 °√—¡
CH

4
/°° º≈º≈‘µ´÷Ëßµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

πÕ°®“°π—Èπ „π·ª≈ß¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°∑’Ë·µàßÀπâ“¥â«¬
ªÿÜ¬¬Ÿ‡√’¬ 7 °°/‰√à  æ∫«à“¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬
º≈º≈‘µ Ÿß°«à“·ª≈ß∑’Ë·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à
‚¥¬¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ 61.80 ·≈–
38.85 °√—¡ CH

4
/ °° º≈º≈‘µ µ“¡≈”¥—∫ ·≈–·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ π—Ëπ§◊Õ ‡¡◊ËÕæ‘®“√≥“§à“¢Õß
ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ¢â“«·≈â« æ∫«à“°“√·µàß
Àπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµÕ—µ√“ 30 °°/‰√à À√◊Õ¬Ÿ‡√’¬
14 °°/‰√à ®–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√‡æ‘Ë¡º≈º≈‘µ¢â“«„Àâ
 Ÿß¢÷Èπ ·µà·Õ¡‚¡‡π’¬¡´—≈‡øµ®–¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥
°“√ª≈àÕ¬°ä“´¡’‡∑π‰¥â¥’°«à“¬Ÿ‡√’¬  ”À√—∫·ª≈ß∑’Ëª≈àÕ¬„Àâ
πÈ”·Àâß∫“ß™à«ß√à«¡°—∫°“√„ àªÿÜ¬‰π‚µ√‡®π∑—Èß 5 µ”√—∫
∑¥≈Õß ¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ‰¡à·µ°µà“ß
°—π∑“ß ∂‘µ‘  ·µàæ∫«à“°“√‰¡à„ àªÿÜ¬·µàßÀπâ“·≈–·µàßÀπâ“
¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬
º≈º≈‘µµË”°«à“°“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ (Table 4) ¥—ß
‡Àµÿº≈∑’Ë‰¥â°≈à“«·≈â«¢â“ßµâπ  ®“°º≈°“√∑¥≈Õßπ’È ®–‡ÀÁπ
‰¥â«à“·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß√à«¡°—∫°“√·µàßÀπâ“
¥â«¬ªÿÜ¬‰π‚µ√‡®π∑ÿ°µ”√—∫∑¥≈Õß ¡’ª√‘¡“≥°ä“´¡’‡∑πµàÕ
Àπà«¬º≈º≈‘µµË”°«à“·ª≈ß∑’Ë¢—ßπÈ”µ≈Õ¥ƒ¥Ÿª≈Ÿ°

5. µâπ∑ÿπ·≈–º≈°”‰√∑’Ë‰¥â√—∫

‡¡◊ËÕπ”º≈º≈‘µ∑’Ë‰¥â®“°·µà≈–µ”√—∫¡“§”π«≥µâπ∑ÿπ
·≈–º≈°”‰√∑’Ë‰¥â√—∫ æ∫«à“°“√„ àªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à √à«¡
°—∫°“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß “¡“√∂„Àâ°”‰√ Ÿß∑’Ë ÿ¥
1,920 ∫“∑/‰√à  ‰¥âº≈µÕ∫·∑π°“√≈ß∑ÿπ‡∑à“°—∫ 2.11

√Õß≈ß¡“§◊Õ °“√„ àªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à  ´÷Ëß
 “¡“√∂„Àâ°”‰√ 1,727 ∫“∑/‰√à ‰¥âº≈µÕ∫·∑π°“√≈ß∑ÿπ
‡∑à“°—∫ 1.98 (Table 5) ‚¥¬∑—Èß 2 ·ª≈ß¡’ª√‘¡“≥°“√
ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘  ·µà¡’
·π«‚πâ¡«à“°“√„ àªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à ®–¡’
ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µË”°«à“°“√„ àªÿÜ¬¬Ÿ‡√’¬ 14

°°/‰√à (Table 3) ¥—ßπ—Èπ°“√·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡
´—≈‡øµ 30 °°/‰√à ·≈–ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à √à«¡°—∫°“√
®—¥°“√πÈ”‚¥¬°“√ª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ßπà“®–‡ªìπµ—«‡≈◊Õ°

2 Õ—π¥—∫·√°¢Õß°“√∑¥≈Õßπ’È ‚¥¬‰¡à àßº≈°√–∑∫µàÕ
‡°…µ√°√·≈–„Àâº≈µÕ∫·∑π¥’∑’Ë ÿ¥

 √ÿª

®“°°“√„™âªÿÜ¬‡§¡’√à«¡°—∫°“√®—¥°“√πÈ”‡æ◊ËÕ‡æ‘Ë¡
º≈º≈‘µ¢â“«æ—π∏ÿå™—¬π“∑ 1 ·≈–»÷°…“°“√≈¥°“√ª≈àÕ¬
°ä“´¡’‡∑π®“°π“¢â“« æ∫«à“°“√®—¥°“√πÈ”∑—Èß 2 ·∫∫„Àâ
º≈º≈‘µ¢â“«‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ ·µà¡’·π«‚πâ¡«à“·ª≈ß
∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß™à«ß„Àâº≈º≈‘µ¢â“« Ÿß°«à“·ª≈ß¢—ßπÈ”
µ≈Õ¥ƒ¥Ÿª≈Ÿ°  ¢≥–‡¥’¬«°—π ·ª≈ß∑’Ëª≈àÕ¬„ÀâπÈ”·Àâß∫“ß
™à«ß¡’ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑πµË”°«à“·ª≈ß¢—ßπÈ”µ≈Õ¥
ƒ¥Ÿª≈Ÿ°Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ „π¢≥–∑’Ë¥â“π°“√·µàß
Àπâ“¥â«¬ªÿÜ¬‰π‚µ√‡®π æ∫«à“¡’º≈∑”„Àâ∑—Èßº≈º≈‘µ¢â“« ·≈–
ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
¬‘Ëß∑“ß ∂‘µ‘ ‚¥¬°“√·µàßÀπâ“¥â«¬ªÿÜ¬‰π‚µ√‡®π„πÕ—µ√“ Ÿß
(ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à ·≈–¬Ÿ‡√’¬ 14 °°/‰√à)
¡’º≈‰ª‡æ‘Ë¡º≈º≈‘µ¢â“«·≈–≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π
®“°π“¢â“«‰¥â¡“°°«à“°“√·µàßÀπâ“¥â«¬ªÿÜ¬‰π‚µ√‡®π„π
Õ—µ√“µË” (ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 15 °°/‰√à ·≈–¬Ÿ‡√’¬ 7

°°/‰√à)  ‚¥¬∑’Ë°“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à„Àâ
º≈º≈‘µ¢â“« Ÿß ÿ¥ 912 °°/‰√à √Õß≈ß¡“§◊Õ°“√·µàßÀπâ“
¥â«¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à 874 °°/‰√à ·µà°“√
·µàßÀπâ“¥â«¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à ∑”„Àâª√‘¡“≥
°“√ª≈àÕ¬°ä“´¡’‡∑π∑—ÈßÀ¡¥µ≈Õ¥ƒ¥Ÿª≈Ÿ° (Total Methane

Emission, TME) ·≈–ª√‘¡“≥°ä“´¡’‡∑πµàÕÀπà«¬º≈º≈‘µ
(Methane Emission Per Unit Grain, MPG) µË”°«à“
°“√·µàßÀπâ“¥â«¬ªÿÜ¬¬Ÿ‡√’¬ 14 °°/‰√à Õ¬à“ß‰√°Áµ“¡ °“√
·µàßÀπâ“¥â«¬¬Ÿ‡√’¬ 14 °°/‰√à „Àâ°”‰√ Ÿß∑’Ë ÿ¥ 1,920 ∫“∑/
‰√à ‰¥âº≈µÕ∫·∑π°“√≈ß∑ÿπ 2.11 √Õß≈ß¡“§◊Õ°“√·µàß
Àπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ 30 °°/‰√à„Àâ°”‰√ 1,727

∫“∑/‰√à ‰¥âº≈µÕ∫·∑π°“√≈ß∑ÿπ‡∑à“°—∫ 1.98 „π°“√‡æ‘Ë¡
º≈º≈‘µ¢â“«  „π¢≥–‡¥’¬«°—π ≈¥ª√‘¡“≥°“√ª≈àÕ¬°ä“´
¡’‡∑π®“°π“¢â“« §«√¡’°“√„ àªÿÜ¬√Õßæ◊Èπ Ÿµ√ 16-16-8

Õ—µ√“ 20 °°/‰√à ·≈–·µàßÀπâ“¥â«¬ªÿÜ¬·Õ¡‚¡‡π’¬¡´—≈‡øµ
30 °°/‰√à À√◊Õ¬Ÿ‡√’¬ 14 °°/‰√à√à«¡°—∫°“√®—¥°“√πÈ”„ππ“
‚¥¬°“√ª≈àÕ¬„ÀâπÈ”·Àâß®πº‘«¥‘π·µ° 3 «—π 2 √–¬– §◊Õ
√–¬–¢â“«·µ°°Õ Ÿß ÿ¥ (¢â“«Õ“¬ÿ 55 «—πÀ≈—ßÀ«à“π) ·≈–



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2547
°“√‡æ‘Ë¡º≈º≈‘µ¢â“«‡æ◊ËÕ≈¥°ä“´¡’‡∑π

æ—™√’  · π®—π∑√å ·≈–§≥–805

Expenses

(baht rai-1)

Table 5. Cost, income, benefit and income per cost for cv. Chai Nat 1 rice production in irrigated

second rice cropping, 2003.

  Continuous flooding           Intermittent drainage

F11/ F21/ F31/ F41/ F51/ F11/ F21/ F31/ F41/ F51/

1) Labour
- Land preparation 340 340 340 340 340 340 340 340 340 340
- Broadcast 15 15 15 15 15 15 15 15 15 15
- Harvest, transport 350 350 350 350 350 350 350 350 350 350

2) Materials
- Seed 150 150 150 150 150 150 150 150 150 150
- Fertilizer2/ 140 215 290 196 252 140 215 290 196 252
- Pesticide 550 550 550 550 550 550 550 550 550 550
- Tool 10 10 10 10 10 10 10 10 10 10

3) Social 62 62 62 62 62 62 62 62 62 62

Cost3/ 1,617 1,692 1,767 1,673 1,729 1,617 1,692 1,767 1,673 1,729
Yield (kg rai-1) 630 694 855 629 815 645 780 874 733 912
Price (baht kg-1) 4 4 4 4 4 4 4 4 4 4
Income4/ 2,520 2,776 3,421 2,516 3,262 2,579 3,122 3,494 2,932 3,649

Benefit5/ 903 1,083 1,654 843 1,533 962 1,430 1,727 1,253 1,920
Income per cost6/ 1.56 1.64 1.94 1.50 1.89 1.59 1.85 1.98 1.75 2.11

1/All plots received fertilizer, 16-16-8, 20 kg rai-1 as basal application. F
1
 received no topdressing fertilizer F

2
 and F

3

received AS, 15 and 30 kg rai-1 as topdressing fertilizer; F
4
 and F

5
 received urea 7 and 14 kg rai-1 as topdressing

fertilizer.
2/Fertilizer price: 16-16-8, ammoniums sulfate and urea was 7, 5 and 8 baht kg-1, respectively.
3/Total cost: labour + materials + social cost.
4/Income: yield * price
5/Benefit: income - cost
6/Income per unit cost (IPC): income/cost

√–¬–¢â“«ÕÕ°¥Õ° (¢â“«Õ“¬ÿ 81 «—πÀ≈—ßÀ«à“π) ®– “¡“√∂
„Àâ∑—Èßº≈º≈‘µ¢â“«·≈–º≈µÕ∫·∑π∑’Ë Ÿß·≈–¡’°“√ª≈àÕ¬°ä“´
¡’‡∑πµË”

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë π—∫ πÿπß“π
«‘®—¬π’È¥â«¬∑ÿπÕÿ¥Àπÿπ∑—Ë«‰ª ªïß∫ª√–¡“≥ 2546

‡Õ° “√Õâ“ßÕ‘ß

°≈ÿà¡ß“π«‘®—¬§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π·≈–ªÿÜ¬¢â“«. 2543. §”
·π–π”°“√„™âªÿÜ¬‡§¡’„ππ“¢â“«. °Õßª∞æ’«‘∑¬“ °√¡
«‘™“°“√‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å.

æ—™√’ · π®—π∑√å,  ¥«ß ¡√ µÿ≈“æ‘∑—°…å,  ‡∑æƒ∑∏‘Ï µÿ≈“æ‘∑—°…å
·≈– »ÿ¿™—¬ µ—Èß™Ÿæß»å. 2545. ª√‘¡“≥°“√ª≈¥ª≈àÕ¬
CH

4
 ®“°π“¢â“«‡°…µ√°√„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ.

√“¬ß“π°“√«‘®—¬©∫—∫ ¡∫Ÿ√≥å.    ”π—°ß“π°Õß∑ÿπ
 π—∫ πÿπ°“√«‘®—¬.

ª√–‰æ ™—¬‚√®πå. 2538. ·À≈àß∑’Ë¡“¢Õß°ä“´¡’‡∑π„π∫√√¬“°“»
‚≈°. «“√ “√¥‘π·≈–ªÿÜ¬ 17: 164-167.

 ”π—°ß“π ∂‘µ‘°“√‡°…µ√. 2546.  ∂‘µ‘°“√‡°…µ√¢Õßª√–‡∑»
‰∑¬ªï°“√‡æ“–ª≈Ÿ° 2544/45. (18 °√°Æ“§¡ 2546)

Available: http://oae.go.th/statistic/yearbook/

2001-02/.html

 ”π—°ß“ππ‚¬∫“¬·≈–·ºπ ‘Ëß·«¥≈âÕ¡. 2543. °“√‡ª≈’Ë¬π·ª≈ß
 ¿“æ¿Ÿ¡‘Õ“°“».  °√ÿß‡∑æœ:  °√–∑√«ß«‘∑¬“»“ µ√å
‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.
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