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Effect of saline patch and organic amendment on methane emission
and rice yield in saline paddy field
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∫∑§—¥¬àÕ: »÷°…“°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π·≈–º≈º≈‘µ¢â“«„ππ“¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ„π™ÿ¥¥‘π°ÿ≈“√âÕß‰Àâ

(Typic Natraqualfs) ªí®®—¬°“√∑¥≈Õßª√–°Õ∫¥â«¬ §«“¡‡§Á¡ 2 √–¥—∫ §◊Õ 1) ¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ (saline patch)

·≈– 2) ¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (outside-saline patch)  ‚¥¬„™â«— ¥ÿÕ‘π∑√’¬åª√—∫ª√ÿß¥‘π 3 ∑√’∑‡¡πµå ‰¥â·°à 1) ‰¡à„ à«— ¥ÿÕ‘π∑√’¬å

(control) 2) „ àø“ß¢â“«(rice straw) Õ—µ√“ 1,000 °°./‰√à ·≈– 3) „ à¡Ÿ≈«—« (cow manure) Õ—µ√“ 1,438 °°./‰√à √«¡ 6 ∑√’∑‡¡πµå

ªí°¥”¢â“«‡Àπ’¬«æ—π∏ÿå °¢.6 «—¥Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ° «—¥°“√π”‰øøÑ“¢Õß¥‘π (EC
1:5

) ·≈–º≈º≈‘µ¢â“«

º≈°“√∑¥≈Õßæ∫«à“ Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬µ≈Õ¥ƒ¥Ÿª≈Ÿ°„π·ª≈ß¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“«·≈–

¡Ÿ≈«—«¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ 20-33% ‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë‰¡à‰¥â„ à«— ¥ÿÕ‘π∑√’¬å „π¢≥–∑’Ë„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë„ à

ø“ß¢â“«·≈–¡Ÿ≈«—«¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬ Ÿß¢÷Èπ 153-161% ‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë‰¡à‰¥â„ à«— ¥ÿÕ‘π∑√’¬å „π·ª≈ß

¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑ÿ°∑√’∑‡¡πµå„Àâº≈º≈‘µ¢â“« (77-96 °°./‰√à) µË”°«à“„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (399-479 °°./‰√à)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ º≈°“√∑¥≈Õß √ÿª‰¥â«à“ Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬∑—Èßƒ¥Ÿª≈Ÿ°¡’§à“µË”„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë

¡’§√“∫‡°≈◊Õ´÷Ëßæ∫«à“¡’§à“°“√π”‰øøÑ“ Ÿß ¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ¡’°√–∫«π°“√‡°‘¥°ä“´¡’‡∑π¢÷Èπ™â“·≈–≈¥Õ—µ√“

°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ° ø“ß¢â“«·≈–¡Ÿ≈«—«‰¡à™à«¬‡æ‘Ë¡º≈º≈‘µ¢â“«∑—Èß„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

·≈–„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ·µà°≈—∫‡æ‘Ë¡ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«‚¥¬‡©æ“–„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ

(§” ”§—≠: °ä“´¡’‡∑π, §√“∫‡°≈◊Õ, ø“ß¢â“«, ¡Ÿ≈«—«, º≈º≈‘µ¢â“«)

ABSTRACT: Study on methane emission and saline patch area of Kula Ronghai soil series (Typic Natraqualfs) was
conducted. Two levels of soil salinity: 1) saline patch, and 2) outside-saline patch ; and 3 organic amendments: 1) no
amendment (control), 2) rice straw at the rate of 1,000 kg. rai-1, and  3) cow manure at the rate of 1,438 kg. rai-1, were
composed  totally 6 treatments. RD 6 rice seedlings were transplanted. Methane emission rate during the whole rice
cycle, electrical conductivity of soil (EC

1:5
) and rice yield were monitored. Results found that the average methane

emission rate during the whole rice cycle in the saline patch with rice straw and cow manure slightly increased by
20-33% compared with no amendment, while outside-saline patch plots with rice straw and cow manure incredibly
increased by 153-161% compared with no amendment. Regardless of organic amendments, saline patch plots gave
significantly lower rice yields (77-96 kg. rai-1) than outside-saline patch plots (399-479 kg. rai-1). Results
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∫∑π”

π“¢â“«‡ªìπ·À≈àß ”§—≠·À≈àßÀπ÷Ëß„π°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π (CH
4
) ´÷Ëß‡ªìπ°ä“´‡√◊Õπ°√–®°∑’Ë ”§—≠ ·≈–

¡’»—°¬¿“æ∑”„Àâ‚≈°√âÕπ (global warming) °ä“´¡’‡∑π

„π∫√√¬“°“»¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπªï≈– 0.6-0.8% (IPCC,

2001) π“¢â“«¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬ à«π„À≠à

ª√– ∫ªí≠À“¥‘π‡§Á¡ (17.8 ≈â“π‰√à) (æ√√≥’·≈–ª√– ‘∑∏‘Ï,

2539) ´÷Ëßæ◊Èπ∑’Ë¥‘π‡§Á¡‚¥¬∑—Ë«‰ª®–¡’§√“∫‡°≈◊Õ (saline

patch) ‡°‘¥¢÷Èπ„πƒ¥Ÿ·≈âß §«“¡‡§Á¡„π∫√‘‡«≥§√“∫‡°≈◊Õ

‡ªìπ “‡Àµÿ∑’Ë∑”„Àâæ◊Èπ∑’Ë¥‘π‡§Á¡‚¥¬√«¡„Àâº≈º≈‘µ¢â“«µË”

æ√√≥’·≈–ª√– ‘∑∏‘Ï (2539) ‰¥â·π–π”„Àâ‡°…µ√°√„™â

Õ‘π∑√’¬«—µ∂ÿ„π°“√ª√—∫ª√ÿßπ“¥‘π‡§Á¡ æ—™√’·≈–Õ√√§‡¥™

(2545) ‰¥â»÷°…“°“√„™â¡Ÿ≈«—«·≈–ø“ß¢â“«„π°“√ª√—∫ª√ÿß

π“¥‘π‡§Á¡„π¢≥–‡¥’¬«°—π‰¥â»÷°…“°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π ªí®®ÿ∫—π¡’¢âÕ¡Ÿ≈πâÕ¬¡“°‡°’Ë¬«°—∫Õ‘∑∏‘æ≈

¢Õß§«“¡‡§Á¡„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊ÕµàÕ°“√

ª≈¥ª≈àÕ¬°ä“´¡’‡∑π·≈–º≈º≈‘µ¢â“«

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

¢Õß§«“¡‡§Á¡·≈–«— ¥ÿÕ‘π∑√’¬å∑’Ë¡’µàÕ°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π·≈–º≈º≈‘µ¢â“«„ππ“¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’

§√“∫‡°≈◊Õ

«‘∏’°“√»÷°…“

√–¬–‡«≈“¥”‡π‘π°“√

‡√‘Ë¡µâπ‡¥◊Õπ æƒ…¿“§¡ æ.». 2548   ‘Èπ ÿ¥‡¥◊Õπ

∏—π«“§¡ æ.». 2548

æ◊Èπ∑’Ë»÷°…“
∑”°“√∑¥≈Õß„πæ◊Èπ∑’Ëπ“¥‘π‡§Á¡ ∫â“π·¥ß„À≠à

µ.∫â“π‡À≈à“ Õ.∫â“πΩ“ß ®.¢Õπ·°àπ „π™ÿ¥¥‘π°ÿ≈“√âÕß‰Àâ

(Kula Ronghai soil series : coarse-loamy Typic Natraqualfs)

æ◊Èπ∑’Ë∑¥≈Õß¡’§«“¡‡§Á¡µà“ß°—π 2 √–¥—∫ §◊Õ 1) ¥‘π‡§Á¡

®—¥ ÷́Ëß‡ªìπ¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ (saline patch)

·≈– 2) ¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (outside-saline patch)

∑’ËÕ¬Ÿà„πº◊π‡¥’¬«°—π  ‚¥¬§—¥‡≈◊Õ°æ◊Èπ∑’Ë∑¥≈Õß„πƒ¥Ÿ·≈âß

°àÕπƒ¥Ÿª≈Ÿ° ‚¥¬∑’Ë¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

¡’§à“°“√π”‰øøÑ“¢Õß¥‘π∑’Ë«—¥¥â«¬‡§√◊ËÕß EM 38 (ECEM)

¡“°°«à“ 300 mS cm-1 §à“°“√π”‰øøÑ“¢Õß¥‘π∑’Ë °—¥

‰¥â (ECe) 14.2 dS m-1 ª√‘¡“≥‚´‡¥’¬¡∑’Ë °—¥‰¥â (Na)

3,650 ppm   à«π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ ®–‰¡àæ∫·ºàπ

§√“∫‡°≈◊Õ∫πº‘«Àπâ“¥‘π §à“ EC
EM

 πâÕ¬°«à“ 200 mS

cm-1 §à“ ECe 4.7 dS m-1  ª√‘¡“≥‚´‡¥’¬¡ 1,150 ppm

·ºπ°“√∑¥≈Õß
«“ß·ºπ°“√∑¥≈Õß·∫∫ Randomized Complete

Block Design (RCBD) ªí®®—¬°“√∑¥≈Õßª√–°Õ∫¥â«¬

§«“¡‡§Á¡ 2 √–¥—∫ §◊Õ 1) ¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

(saline patch) ·≈– 2) ¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (outside-

saline patch) ·≈–«— ¥ÿÕ‘π∑√’¬åª√—∫ª√ÿß¥‘π 3 ∑√’∑‡¡πµå

‰¥â·°à 1) ‰¡à„ à«— ¥ÿÕ‘π∑√’¬å (control) 2) „ àø“ß¢â“« (rice

straw) Õ—µ√“ 1,000 °°./‰√à ·≈– 3) „ à¡Ÿ≈«—« (cow

manure) Õ—µ√“ 1,438 °°./‰√à √«¡ 6 ∑√’∑‡¡πµå 3 ´È”

®”π«π∑—ÈßÀ¡¥ 18 ·ª≈ß¬àÕ¬ „π°“√„ à«— ¥ÿÕ‘π∑√’¬å

ª√—∫ª√ÿß¥‘ππ’È‰¥â§”π÷ß∂÷ßª√‘¡“≥§“√å∫Õπ (C) ∑’Ë‡∑à“°—π

§◊Õ 474 °°./‰√à

°“√®—¥°“√·ª≈ß∑¥≈Õß
‡µ√’¬¡¥‘π‚¥¬µ—¥µÕ´—ß·≈–«—™æ◊™ÕÕ°®“°·ª≈ß

‡µ√’¬¡·ª≈ß¬àÕ¬¢π“¥ 1.50 X 1.50 ¡. ‚¥¬„™âºâ“æ≈“ µ‘°

¢÷ß‡ªìπ¢Õ∫·ª≈ß „Àâºâ“„∫ Ÿß®“°º‘«¥‘π 30 ´¡. ·≈–

Ωíß≈÷° 20 ´¡. æ√«π¥‘π¥â«¬®Õ∫«—π∑’Ë 23 ¡‘∂ÿπ“¬π 2548

„ à«— ¥ÿÕ‘π∑√’¬å«—π∑’Ë 5 °√°Æ“§¡ 2548 √ÕΩπ·≈–ªí°¥”

deduced that low seasonal average of methane emission rate occurred in saline patch corresponding to high electrical
conductivity. Methanogenesis in saline patch was delayed and methane emission rate was declined. Rice straw
and cow manure could not increase yield in both saline patch plots and outside-saline patch plots. In contradictory
quantity of methane emission was enlarged by application of organic amendments particularly outside-saline patch
plots. (Keywords:  cow manure, methane, rice straw, rice yield, saline patch)
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«—π∑’Ë 21  ‘ßÀ“§¡ 2548 ‚¥¬„™â¢â“«‡Àπ’¬«æ—π∏ÿå °¢.6

√–¬–ª≈Ÿ° 25X25 ́ ¡. µ‘¥µ—Èß‡§√◊ËÕß¡◊Õ ”À√—∫‡°Á∫µ—«Õ¬à“ß

°ä“´µ√ß°≈“ß·ª≈ß

°“√‡°Á∫µ—«Õ¬à“ß
‡°Á∫µ—«Õ¬à“ß°ä“´ —ª¥“Àå≈– 1 §√—Èß‚¥¬„™â gas

chamber ∑’Ë∑”®“°∑àÕæ’«’́ ’ ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 22 ́ ¡.

 Ÿß 65 ´¡. ª≈“¬ªî¥ ∑’Ë¿“¬„π¥â“π∫πµ‘¥µ—Èßæ—¥≈¡

¢π“¥‡≈Á°∑’Ë„™âæ≈—ßß“π®“°·∫µ‡µÕ√’Ë ”À√—∫º ¡Õ“°“»

·≈–∑’Ë‡ ’¬∫‡∑Õ√å‚¡¡‘‡µÕ√å ”À√—∫«—¥Õÿ≥À¿Ÿ¡‘¿“¬„π

‡°Á∫µ—«Õ¬à“ß°ä“´√–À«à“ß‡«≈“ 09.00-11.00 π. (Wang

et al., 1999) ‚¥¬‡°Á∫µ—«Õ¬à“ß°ä“´∑’Ëπ“∑’∑’Ë 0, 5, 10, 15

·≈– 20 π“∑’ π”µ—«Õ¬à“ß°ä“´∑’Ë‰¥â‰ª«‘‡§√“–ÀåÀ“§«“¡

‡¢â¡¢âπ¢Õß°ä“´¡’‡∑π¥â«¬‡§√◊ËÕß gas chromatograph

(æ—™√’·≈– ‘√‘∏√, 2549) ·≈–§”π«≥Õ—µ√“°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π (CH
4
 emission rate)

‡°Á∫µ—«Õ¬à“ß¥‘π∑’Ë√–¥—∫ 0-15 ´¡. π”‰ª«—¥°“√π”

‰øøÑ“¢Õß¥‘π (EC
1:5

) ·≈–‡°Á∫‡°’Ë¬«º≈º≈‘µ¢â“««—π∑’Ë 15

æƒ»®‘°“¬π 2548

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå¢âÕ¡Ÿ≈º≈°“√∑¥≈Õß‚¥¬‡ª√’¬∫‡∑’¬∫

§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß·µà≈–∑√’∑‡¡πµå‚¥¬„™â«‘∏’

Tukeyûs multiple range test (HSD) ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª

Statistic 8

º≈°“√»÷°…“·≈–«‘®“√≥å

Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ°¢â“«„π

π“¥‘π‡§Á¡
„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (outside-saline

patch) ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å (control) (Figure 1a) ¡’Õ—µ√“

°“√ª≈àÕ¬°ä“´¡’‡∑π‡°‘¥¢÷Èπ°àÕπ¥‘π‡§Á¡„π∫√‘‡«≥§√“∫

‡°≈◊Õ (saline patch) ‚¥¬‡°‘¥∑’Ë 20 «—πÀ≈—ß°“√ªí°¥”

(Days after transplanting, DAT) ·≈– Ÿß∑’Ë ÿ¥∑’Ë 26 DAT

®“°π—Èπ®–¡’§à“≈¥≈ßµ≈Õ¥ƒ¥Ÿª≈Ÿ° „π·ª≈ß¥‘π‡§Á¡

∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å¡’Õ—µ√“°“√

ª≈àÕ¬°ä“´¡’‡∑π∑’Ë™â“ ‚¥¬‡√‘Ë¡∑’Ë 26 DAT ·≈–¡’§à“ Ÿß ÿ¥

∑’Ë 48 DAT ·≈–≈¥≈ß®π∂÷ß«—π‡°Á∫‡°’Ë¬« · ¥ß«à“¥‘π‡§Á¡

„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ¡’Õ‘∑∏‘æ≈∑”„Àâ°√–∫«π°“√

ª≈àÕ¬°ä“´¡’‡∑π‡°‘¥¢÷Èπ‰¥â™â“

„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ·≈–¥‘π‡§Á¡„π∫√‘‡«≥

∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“« (rice straw) (Figure 1b)

¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡°‘¥¢÷Èπ∑—π∑’À≈—ßªí°¥”

·≈– Ÿß°«à“„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ·≈–¥‘π‡§Á¡

„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å (Figure 1a)

· ¥ß«à“ø“ß¢â“«¡’Õ‘∑∏‘æ≈ àß‡ √‘¡„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

°ä“´¡’‡∑π„π¥‘π‡§Á¡‡¡◊ËÕ‡∑’¬∫°—∫‰¡à„ à«— ¥ÿÕ‘π∑√’¬å

„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“«Õ—µ√“

°“√ª≈àÕ¬°ä“´¡’‡∑π‡°‘¥¢÷Èπ‰¥â√«¥‡√Á«·≈– Ÿß°«à“„π

·ª≈ß¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õµ≈Õ¥ƒ¥Ÿª≈Ÿ°

(Figure 1b) · ¥ß„Àâ‡ÀÁπ«à“§«“¡‡§Á¡„π¥‘π¡’Õ‘∑∏‘æ≈

≈¥Õ—µ√“°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ°„π¢≥–∑’Ë

„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ·≈–¥‘π‡§Á¡„π∫√‘‡«≥

∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë„ à¡Ÿ≈«—« (cow manure) (Figure 1c)

¡’Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π„π≈—°…≥–∑’Ë§≈â“¬°—∫„π

·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ·≈–¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’

§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“«(Figure 1b) · ¥ß„Àâ‡ÀÁπ«à“

¡Ÿ≈«—«¡’Õ‘∑∏‘æ≈ àß‡ √‘¡„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬°ä“´¡’‡∑π

„ππ“¥‘π‡§Á¡„π≈—°…≥–‡¥’¬«°—π°—∫ø“ß¢â“«‡¡◊ËÕ‡∑’¬∫°—∫

‰¡à„ à«— ¥ÿÕ‘π∑√’¬å Õ’°π—¬Àπ÷Ëß§◊Õ °“√„ à«— ¥ÿÕ‘π∑√’¬å¡’

Õ‘∑∏‘æ≈Õ¬à“ß¬‘ËßµàÕ°“√ àß‡ √‘¡„Àâ‡°‘¥°ä“´¡’‡∑π·≈–

‡æ‘Ë¡Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π „ππ“¢â“«πÈ”¢—ß°“√¬àÕ¬

 ≈“¬Õ‘π∑√’¬«—µ∂ÿÕ¬Ÿà„π ¿“æ∑’Ë‰¡à„™âÕÕ° ‘́‡®πÀ√◊Õ°“√

‡°‘¥°√–∫«π°“√À¡—° (fermentation) ‚¥¬®ÿ≈‘π∑√’¬å°≈ÿà¡

facultative ·≈– strict anaerobes ‰¥â “√ª√–°Õ∫∑’Ë‡ªìπ

intermediate products À≈“¬™π‘¥ ‰¥â·°à fatty acids

(acetate, propionate ·≈– butyrate) ·≈– alcohol ‡ªìπ

·À≈àßÕ“À“√ (substrate) ∑’Ë ”§—≠„Àâ°—∫ ®ÿ≈‘π∑√’¬å°≈ÿà¡

∑’Ë √â“ß°ä“´¡’‡∑π ́ ÷Ëß‡ªìπ methanogenic archaea (Conrad

and Klose, 2006)  à«π„ππ“¢â“«¥‘π‡§Á¡°≈‰°°“√‡°‘¥

°ä“´¡’‡∑π¡’≈—°…≥–‡¥’¬«°—∫∑’Ë°≈à“«¢â“ßµâπÀ“°·µà

®ÿ≈‘π∑√’¬å¥‘π°≈ÿà¡∑’Ë √â“ß°ä“´¡’‡∑π‡ªìπ°≈ÿà¡∑’Ë∑π‡°≈◊Õ

(salt tolerant) À√◊Õ™Õ∫‡°≈◊Õ (halophillic)
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Figure 1 Methane emission rate during the whole rice cycle.

Õ‘∑∏‘æ≈¢Õß§«“¡‡§Á¡∑’Ë¡’µàÕ°“√ª≈¥ª≈àÕ¬°ä“´
¡’‡∑π„ππ“¢â“«¥‘π‡§Á¡

®“° Table 1 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß¥‘π‡§Á¡

„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ°—∫¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ„π

·ª≈ß∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬åæ∫«à“Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π

‡©≈’Ë¬µ≈Õ¥ƒ¥Ÿª≈Ÿ° (251 ·≈– 209 mgCH
4
 m-2 d-1

µ“¡≈”¥—∫) ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘  à«πÕ—µ√“

°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬µ≈Õ¥ƒ¥Ÿª≈Ÿ°„π·ª≈ß∑’Ë„ à

ø“ß¢â“«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß¥‘π‡§Á¡„π∫√‘‡«≥

∑’Ë¡’§√“∫‡°≈◊Õ°—∫¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (334 ·≈–

544 mgCH
4
 m-2 d-1 µ“¡≈”¥—∫) ¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ¢≥–‡¥’¬«°—πÕ—µ√“°“√ª≈àÕ¬
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°ä“´¡’‡∑π‡©≈’Ë¬µ≈Õ¥ƒ¥Ÿª≈Ÿ°„π·ª≈ß∑’Ë„ à¡Ÿ≈«—«‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√–À«à“ß¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ°—∫

¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ (300 ·≈– 529 mgCH
4
 m-2 d-1

µ“¡≈”¥—∫) æ∫«à“ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ·≈–‚¥¬∑—Ë«‰ªÕ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬

∑—Èßƒ¥Ÿª≈Ÿ°¡’§à“µË”„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ ´÷Ëß

æ∫«à“ ¡’§à“°“√π”‰øøÑ“ Ÿß · ¥ß„Àâ‡ÀÁπ«à“§«“¡‡§Á¡

„π¥‘π¡’Õ‘∑∏‘æ≈≈¥Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π  º≈ß“π«‘®—¬

∑’Ë‡°’Ë¬«¢âÕß„πÕ¥’µæ∫«à“ ¥‘π∑’Ë¡’‡°≈◊Õ – ¡¡’°“√‡°‘¥

°ä“´¡’‡∑π™â“ °“√‡µ‘¡‡°≈◊Õ NaCl ∑’Ë§«“¡‡¢â¡¢âπ Ÿß

≈ß‰ª„π¥‘π®–¬—∫¬—Èß°“√‡°‘¥°ä“´¡’‡∑πÕ¬à“ß ¡∫Ÿ√≥å∑’Ë

§«“¡‡¢â¡¢âπ¢Õß NaCl 1.0 M (Seanjan and Wada, 1990;

Patel and Roth, 1977, cited after Neue, 1993)

Õ‘∑∏‘æ≈¢Õß«— ¥ÿÕ‘π∑√’¬å∑’Ë¡’µàÕ°“√ª≈¥ª≈àÕ¬
°ä“´¡’‡∑π„ππ“¢â“«¥‘π‡§Á¡

®“° Table 1 Õ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬

µ≈Õ¥ƒ¥Ÿª≈Ÿ°„π·ª≈ß¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

æ∫«à“ °“√„ à«— ¥ÿÕ‘π∑√’¬å∑”„ÀâÕ—µ√“°“√ª≈àÕ¬°ä“´

¡’‡∑π‡©≈’Ë¬¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ 20-33% ‡¡◊ËÕ‡∑’¬∫°—∫

·ª≈ß¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å „π

¢≥–∑’Ë„π·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë„ à«— ¥ÿÕ‘π∑√’¬å

¡’∑”„ÀâÕ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π‡©≈’Ë¬ Ÿß¢÷Èπ 153-161%

· ¥ß„Àâ‡ÀÁπ«à“ «— ¥ÿÕ‘π∑√’¬å¡’Õ‘∑∏‘æ≈∑”„ÀâÕ—µ√“°“√

ª≈àÕ¬°ä“´¡’‡∑π„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ Ÿß¢÷Èπ¡“°°«à“

¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ  ́ ÷Ëß§≈â“¬°—∫º≈°“√∑¥≈Õß

¢Õß æ—™√’·≈–Õ√√§‡¥™ (2545) ∑’Ë√“¬ß“π«à“°“√ª≈àÕ¬

°ä“´¡’‡∑π®“°·ª≈ß∑’Ë„ à¡Ÿ≈‚§¡’§à“ Ÿß°«à“Õ¬à“ß™—¥‡®π

‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ë‰¡à„ à¡Ÿ≈‚§„ππ“¥‘π‡§Á¡∑’Ëª≈Ÿ°

¢â“« °¢.6

Õ‘∑∏‘æ≈¢Õß§«“¡‡§Á¡·≈–Õ‘π∑√’¬«—µ∂ÿ∑’Ë¡’µàÕ
º≈º≈‘µ¢â“«

®“° Table 1 º≈º≈‘µ¢â“«‡©≈’Ë¬„π·ª≈ß¥‘π‡§Á¡

∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„π

·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë‰¡à„ à«— ¥ÿÕ‘π∑√’¬å æ∫«à“

¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (95 ·≈–

432 °°./‰√à µ“¡≈”¥—∫) º≈º≈‘µ¢â“«„π·ª≈ß¥‘π‡§Á¡

∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë„ àø“ß¢â“« æ∫«à“

¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡™àπ°—π

(77 ·≈– 399 °°./‰√à µ“¡≈”¥—∫) ·≈–¢≥–‡¥’¬«°—π

Table 1 Averages of methane emission rate, salinity and average grain yield.
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º≈º≈‘µ¢â“«„π·ª≈ß¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑’Ë„ à

¡Ÿ≈«—«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·ª≈ß¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ

∑’Ë„ à¡Ÿ≈«—« æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (96 ·≈– 497 °°./‰√à µ“¡≈”¥—∫) · ¥ß„Àâ

‡ÀÁπ«à“ ¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ∑”„Àâº≈º≈‘µ¢â“«

≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ

º≈º≈‘µ¢â“«‡©≈’Ë¬„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

·≈–¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ∑’Ë¡’°“√„ à«— ¥ÿÕ‘π∑√’¬å

(ø“ß¢â“«·≈–¡Ÿ≈«—«) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∑’Ë‰¡à„ à«— ¥ÿ

Õ‘π∑√’¬å (§«∫§ÿ¡) æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¡’À≈“¬√“¬ß“π∑’Ë°≈à“««à“°“√„ à

«— ¥ÿÕ‘π∑√’¬å„π¥‘π‡§Á¡™à«¬‡æ‘Ë¡º≈º≈‘µ¢â“«  ·µà°“√»÷°…“

§√—Èßπ’È‰¡à∑”„Àâº≈º≈‘µ¢â“«‡æ‘Ë¡¢÷Èπ Õ“®‡π◊ËÕß¡“®“°

ª√‘¡“≥«— ¥ÿÕ‘π∑√’¬å∑’Ë„™âÕ“®πâÕ¬‡°‘π‰ª„π ¿“æ∑’Ë

¥‘π‡§Á¡§àÕπ¢â“ß¡“° · ¥ß«à“°“√„ à«— ¥ÿÕ‘π∑√’¬å„π

Õ—µ√“µË”‰¡à‰¥â™à«¬‡æ‘Ë¡º≈º≈‘µ¢â“«„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’

§√“∫‡°≈◊Õ·≈–„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ Õ’°π—¬Àπ÷Ëß

°“√„ à«— ¥ÿÕ‘π∑√’¬åπÕ°®“°‰¡à “¡“√∂™à«¬‡æ‘Ë¡º≈º≈‘µ

¢â“«„π¥‘π‡§Á¡‰¥â·≈â«·µà°≈—∫‡æ‘Ë¡°“√ª≈àÕ¬°ä“´¡’‡∑π

®“°π“¢â“«‚¥¬‡©æ“–„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ Õ’°

π—¬Àπ÷Ëß À“° “¡“√∂≈¥§«“¡‡§Á¡¢Õß¥‘π EC
1:5

 ®“°™à«ß

0.35-0.45 dS m-1 ≈ß‡ªìπ πâÕ¬°«à“™à«ß 0.18-0.23 dS m-1

‰¥â ®–™à«¬‡æ‘Ë¡º≈º≈‘µ¢â“«‰¥â (Table 1)

 √ÿª

°√–∫«π°“√‡°‘¥°ä“´¡’‡∑π‡°‘¥¢÷Èπ™â“≈ß„π¥‘π‡§Á¡

∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ·≈–¢≥–‡¥’¬«°—π≈¥Õ—µ√“°“√

ª≈¥ª≈àÕ¬°ä“´¡’‡∑πµ≈Õ¥ƒ¥Ÿª≈Ÿ° ø“ß¢â“«·≈–¡Ÿ≈«—«

¡’Õ‘∑∏‘æ≈∑”„ÀâÕ—µ√“°“√ª≈àÕ¬°ä“´¡’‡∑π Ÿß¢÷Èπ„π¥‘π‡§Á¡

πÕ°§√“∫‡°≈◊Õ¡“°°«à“„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ

¥‘π‡§Á¡„π∫√‘‡«≥∑’Ë¡’§√“∫‡°≈◊Õ„Àâº≈º≈‘µ¢â“«µË”¡“°

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ ø“ß¢â“«

·≈–¡Ÿ≈«—«‰¡à™à«¬‡æ‘Ë¡º≈º≈‘µ¢â“«„π¥‘π‡§Á¡∫√‘‡«≥∑’Ë¡’

§√“∫‡°≈◊Õ·≈–„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ ·µà°≈—∫‡æ‘Ë¡

ª√‘¡“≥°“√ª≈àÕ¬°ä“´¡’‡∑π®“°π“¢â“«‚¥¬‡©æ“–

„π¥‘π‡§Á¡πÕ°§√“∫‡°≈◊Õ
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