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ABSTRACT

A laboratory experiment to determine changes in chemical and biochemical properties of Roi Et and
Phimai paddy soil receiving organic debris was conducted for both under field capacity and under submerged
condition.  The organic debris used were fresh Sesbania rostrata, rice straw and cow dung.  The soil samples
were incubated under field capacity and were analyzed for cumulative content of  CO2, NH4

+, and NO3
- in

the soil of 0-2.5 and 2.5-5 cm depths. The same treatments were incubated under submerged condition and
were analyzed for pH, NH4

+ , Mn2+ , Fe2+  and organic acid.
In both soils, incorporation of organic debris increased NH4

+ concentration in both aerobic and anaerobic
conditions.  Decomposition of organic debris increased in this order: Sesbania > rice straw > cow dung >
control.  The amount of  CO2 and NH4

+ were higher in Phimai paddy soil than in Roi Et soil.  NO3
- was

increased while NH4
+ was decreased in aerobic soil indicated nitrification.

After submerging the soil, pH, NH4
+ , Mn2+ and Fe2+ rose.  This occurred more intense in Phimai

soil than in Roi Et soil, especially, when organic debris were incorporated.  Successive manganous and ferrous
formation indicated maganese reduction and ferric reduction in submerged soil.  Only acetic acid was detected
as an intermediate product of organic matter decomposition.  The amount of this acid increased to the maximum
of 1.0 mM/100 g soil at 10 days after submergence in Roi Et soil receiving Sesbania and of 1.5 mM/100
g soil at 7 days in Phimai soil with  Sesbania treatment, and finally decresed to the lowest amount at 24 days
after submergence.  This suggests that rice transplanting should begin at 2 weeks after incorporation of organic
debris.
Key words : biochemical property of soil,  Roi Et soil, Phimai soil, organic debris, Sesbania rostrata, rice

straw, cow dung, aerobic, anearobic
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∫∑§—¥¬àÕ

∑”°“√∑¥≈Õß‡æ◊ËÕ»÷°…“§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’

¢Õß¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬∑’Ë‰¥â√—∫«— ¥ÿÕ‘π∑√’¬å∑’ËÕ¬Ÿà

„π ¿“æ§«“¡®ÿ§«“¡™◊Èπ π“¡·≈–„π ¿“æπÈ”¢—ß

«— ¥ÿÕ‘π∑√’¬å∑’Ë„™â‰¥â·°à ‚ π ø“ß¢â“« ·≈–¡Ÿ≈«—« „π

µ—«Õ¬à“ß¥‘π∑’Ë∫à¡¿“¬„µâ ¿“æ§«“¡®ÿ§«“¡™◊Èπ π“¡‰¥â

«‘ ‡§√“–ÀåÀ“ª√‘¡“≥°ä “´§“√å∫Õπ‰¥ÕÕ°‰´¥å

·Õ¡‚¡‡π’¬¡ ·≈–‰π‡∑√µå „π™à«ß§«“¡≈÷° 0-2.5 ·≈–

2.5-5 ‡´Áπµ‘‡¡µ√  à«πµ”√—∫¥‘π¢â“ßµâπ∑’Ë∫à¡¿“¬„µâ

 ¿“æπÈ”¢—ß‰¥â«‘‡§√“–ÀåÀ“§à“æ’‡Õ™ ·Õ¡‚¡‡π’¬¡

·¡ß°“π’  øÕ√å√—  ·≈–°√¥Õ‘π∑√’¬å

„π¥‘ππ“∑—Èß Õß™π‘¥ °“√„ à«— ¥ÿÕ‘π∑√’¬å®–‡æ‘Ë¡

ª√‘¡“≥·Õ¡‚¡‡π’¬¡¿“¬„µâ ¿“æ∑’Ë‰¥â√—∫ÕÕ° ‘́‡®π

·≈–‰√âÕÕ° ‘́‡®π °“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å®–¥’

¢÷Èπµ“¡≈”¥—∫¥—ßπ’È ‚ π> ø“ß¢â“«> ¡Ÿ≈«—«> µ”√—∫

§«∫§ÿ¡ ª√‘¡“≥§“√å∫Õπ‰¥ÕÕ°‰´¥å·≈–

·Õ¡‚¡‡π’¬¡„π¥‘πæ‘¡“¬®–¡“°°«à“„π¥‘π√âÕ¬‡ÕÁ¥

¥‘π∑’Ë‰¥â√—∫ÕÕ°´‘‡®π¡’ª√‘¡“≥‰π‡∑√µå‡æ‘Ë¡¢÷Èπ„π¢≥–

∑’Ëª√‘¡“≥·Õ¡‚¡‡π’¬¡≈¥≈ß· ¥ß«à“‡°‘¥°√–∫«π°“√

‰π∑√‘øî‡§™—π

À≈—ß°“√¢—ßπÈ”§à“æ’‡Õ™ ª√‘¡“≥·Õ¡‚¡‡π’¬¡

·¡ß°“π’  ·≈–øÕ√å√— „π¥‘π®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π

„π¥‘πæ‘¡“¬·≈–¡“°°«à“„π¥‘π√âÕ¬‡ÕÁ¥ °“√‡°‘¥

·¡ß°“π’ ·≈–øÕ√å√— · ¥ß«à“‡°‘¥°√–∫«π°“√

·¡ß°“π’  .√’¥—°™—π·≈–øÕ√å√‘°√’¥—°™—π„π¥‘ππÈ”¢—ß

æ∫°√¥·Õ´’µ‘°‡°‘¥¢÷Èπ„π√–À«à“ß°“√ ≈“¬µ—«¢Õß

«— ¥ÿÕ‘π∑√’¬å °≈à“«§◊Õ„π¥‘π√âÕ¬‡ÕÁ¥∑’Ë‰¥â√—∫‚ π

ª√‘¡“≥°√¥·Õ´’µ‘°¢÷Èπ Ÿß∂÷ß 1 ¡‘≈≈‘‚¡≈åµàÕ¥‘π 100

°√—¡ À≈—ß®“°¢—ßπÈ”‰¥â 10 «—π  à«π„π¥‘πæ‘¡“¬∑’Ë‰¥â

√—∫‚ πª√‘¡“≥°√¥·Õ´’µ‘°¢÷Èπ Ÿß∑’Ë ÿ¥∂÷ß 1.5 ¡‘≈≈‘

‚¡≈åµàÕ¥‘π 100 °√—¡ À≈—ß®“°¢—ßπÈ”‡æ’¬ß 7 «—π „π

¥‘π∑—Èß Õßª√‘¡“≥°√¥¥—ß°≈à“«®–§àÕ¬ Ê ≈¥≈ßµË” ÿ¥

„π 24 «—πÀ≈—ß°“√¢—ßπÈ” ®“°π—Èπ„Àâ√Õ®π°«à“°√¥·Õ

´’µ‘°≈¥‡À≈◊ÕπâÕ¬≈ß§◊ÕÀ≈—ß 2  —ª¥“Àå®÷ß·π–π”„Àâ

ªí°¥”‰¥â

§”π”

æ◊Èπ∑’Ëª≈Ÿ°¢â“«„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ§‘¥

‡ªìπ√âÕ¬≈– 65.6 ¢Õßæ◊Èπ∑’Ë∂◊Õ§√Õß∑“ß°“√‡°…µ√ (æ—™√’,

2540) ‡¡◊ËÕ§”π«≥®–‰¥â™ÿ¥¥‘πæ‘¡“¬ (Phimai, Pm)

√âÕ¬≈– 1.8 ·≈– ™ÿ¥¥‘π√âÕ¬‡ÕÁ¥ (Roi Et, Re) √âÕ¬≈–

25.1 ¢Õßæ◊Èπ∑’Ëπ“∑—ÈßÀ¡¥„π¿“§π’È „π°“√»÷°…“§√—Èßπ’È

‰¥â‡≈◊Õ°¥‘πæ‘¡“¬‡ªìπµ—«·∑π¥‘ππ“∑’Ë¡’‡π◊ÈÕ¥‘π≈–‡Õ’¬¥

·≈–‡≈◊Õ°™ÿ¥¥‘π√âÕ¬‡ÕÁ¥‡ªìπµ—«·∑π¥‘ππ“∑’Ë¡’‡π◊ÈÕ¥‘π

À¬“∫

‡ªìπ∑’Ë∑√“∫‚¥¬∑—Ë«‰ª«à“¥‘π„π¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õπ—Èπ¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”‚¥¬‡©æ“–¥‘π

‡π◊ÈÕÀ¬“∫ ‡™àπ ¥‘π√âÕ¬‡ÕÁ¥ ·≈–™“«π“‡Õß°Á‰¥â

æ¬“¬“¡ª√—∫ª√ÿß¥‘ππ“¢Õßµπ „π°“√∑¥≈Õßπ’È‰¥â

‡≈◊Õ°»÷°…“‡∑§‚π‚≈¬’™“«∫â“πª√–‡¥Áπ¢Õß°“√„™â

«— ¥ÿÕ‘π∑√’¬å‡ªìπªÿÜ¬Õ‘π∑√’¬å ‰¥â·°à ø“ß¢â“« ‚ π

·≈–¡Ÿ≈§«“¬ ∑’Ë„ à≈ß‰ª„π¥‘ππ“·≈â«®–‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’¢Õß¥‘ππ“„π¥‘π

√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬∑—Èß„π ¿“æ∑’Ë‰¥â√—∫ÕÕ°´‘‡®π

(aerobic) ·≈–‰√âÕÕ°´‘‡®π (anaerobic)

¥‘π∑’Ë„™âª≈Ÿ°¢â“«‚¥¬∑—Ë«‰ª„π™à«ßªï®–¡’≈—°…≥–

¢Õß§«“¡™◊Èπ 2 ·∫∫ §◊Õ¥‘π®–·ÀâßÀ≈—ß°“√‡°Á∫‡°’Ë¬«

®π∂÷ßƒ¥Ÿª≈Ÿ° ·≈–¥‘π®–‡ªï¬°„πƒ¥ŸΩπÀ√◊Õƒ¥Ÿª≈Ÿ°

¢â“«π“ªï√«¡∑—Èß¢â“«π“ª√—ß∑’ËÕ“»—¬πÈ”™≈ª√–∑“π ¥—ßπ—Èπ

„π™à«ß∑’Ë¥‘π·Àâß®–‡ªìπ ¿“æ¡’ÕÕ°´‘‡®π ´÷Ëß

°√–∫«π°“√∑“ß™’«‡§¡’‡√’¬°«à“ ¿“æ oxidative ·≈–

 ¿“æ„π™à«ß∑’Ë¥‘π‡ªï¬°À√◊Õ¡’πÈ”¢—ß¥‘π®–¢“¥ÕÕ°´‘‡®π

´÷Ëß°√–∫«π°“√∑“ß™’«‡§¡’‡√’¬°«à“ ¿“æ reductive

 ¿“æ¡’ÕÕ°´‘‡®π®–‡À¡◊Õπ°—∫ ¿“æ¥‘π‰√à‚¥¬∑—Ë«‰ª

·≈– ¿“æ¢“¥ÕÕ°´‘‡®π‡ªìπ≈—°…≥–‡©æ“–¢Õß¥‘ππ“

‡¡◊ËÕ¥‘ππ“∑’Ë¡’πÈ”¢—ßÕ“®®–‡π◊ËÕß®“°πÈ”ΩπÀ√◊ÕπÈ”
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™≈ª√–∑“π °“√·≈°‡ª≈’Ë¬π°ä“´√–À«à“ßÕ“°“»„π¥‘π

·≈–∫√√¬“°“»∑’ËÕ¬Ÿà‡Àπ◊ÕπÈ”¢—ß®–∂Ÿ°¬—∫¬—ÈßÕ¬à“ß√ÿπ·√ß

ÕÕ°´‘‡®π„π∫√√¬“°“»®–‡¢â“‰ª Ÿà¥‘π‰¥â‚¥¬°“√·æ√à

°√–®“¬ (diffusion) ºà“π™—Èπ¢ÕßπÈ”∑’Ë¢—ßÕ¬Ÿà‡Àπ◊Õ¥‘π

Õ—µ√“°“√·æ√à°√–®“¬¢ÕßÕÕ°´‘‡®πºà“ππÈ”®–™â“‡ªìπ

Õ¬à“ß¡“° (1/10,000 ‡∑à“¢Õß∫√√¬“°“») ¥‘π®÷ßÕ¬Ÿà„π

 ¿“æ∑’Ë·∑∫‰¡à‰¥â√—∫ÕÕ°´‘‡®π‡≈¬ ÕÕ°´‘‡®π∑’Ë¡’Õ¬Ÿà

‡¥‘¡°Á®–∂Ÿ°®ÿ≈‘π∑√’¬å¥‘π„™â„π°“√À“¬„®®πÀ¡¥∑”„Àâ

¥‘πÕ¬Ÿà„π ¿“æ reductive (æ—™√’, 2532; 2540) „π

°“√∑¥≈Õßπ’È‰¥â»÷°…“∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘

∑“ß™’«‡§¡’¢Õß¥‘ππ“∑—Èß™ÿ¥¥‘π√âÕ¬‡ÕÁ¥·≈–™ÿ¥¥‘π

æ‘¡“¬„π ¿“æ∑’Ë¡’ÕÕ°´‘‡®π·≈– ¿“æ∑’Ë‰√âÕÕ°´‘‡®π

Õÿª°√≥å·≈–«‘∏’°“√

¥‘π

‡°Á∫µ—«Õ¬à“ß™ÿ¥¥‘π√âÕ¬‡ÕÁ¥ (Roi Et soil series,

Re) ∑’Ë∑âÕßπ“∫√‘‡«≥∫â“π‚ππ¡à«ß Õ.‡¡◊Õß ®.¢Õπ·°àπ

÷́Ëß‡ªìπƒ¥ŸÀ≈—ß‡°Á∫‡°’Ë¬«¢â“« „π∑”πÕß‡¥’¬«°—π‡°Á∫

µ—«Õ¬à“ß¥‘ππ“™ÿ¥¥‘πæ‘¡“¬ (Phimai soil series, Pm)

®“°æ◊Èπ∑’Ë‚§√ß°“√™≈ª√–∑“πÀπÕßÀ«“¬∑’Ë∫â“π¥Õπ

¬“ß Õ.‡¡◊Õß ®.¢Õπ·°àπ ¥‘π∑—Èß Õß™ÿ¥‡°Á∫∑’Ë§«“¡≈÷°

15 ‡´Áπµ‘‡¡µ√ ®“°º‘«¥‘π π”¡“º÷Ëß„Àâ·Àâß·≈â«√àÕπ

ºà“πµ–·°√ß¢π“¥ 2 ¡‘≈≈‘‡¡µ√ ™ÿ¥¥‘π√âÕ¬‡ÕÁ¥‡ªìπ

¥‘π‡π◊ÈÕÀ¬“∫ (loamy sand) „π¢≥–∑’Ë¥‘πæ‘¡“¬‡ªìπ

¥‘π‡π◊ÈÕ≈–‡Õ’¬¥·≈–‡Àπ’¬«¡“°‡¡◊ËÕ‡ªï¬° ‡π◊ÈÕ¥‘π‡ªìπ·∫∫

clay „π√–∫∫Õπÿ°√¡«‘∏“π¥‘π (Soil Taxonomy, 1975)

‰¥â®—¥™ÿ¥¥‘π√âÕ¬‡ÕÁ¥Õ¬Ÿà„π°≈ÿà¡¥‘π¬àÕ¬ Aeric Paleaquult

„π¢≥–∑’Ë¥‘πæ‘¡“¬Õ¬Ÿà„π°≈ÿà¡¥‘π¬àÕ¬ Vertic Tropaquept

(‡æ‘Ë¡æŸπ, 2527) ´÷Ëß Moorman and Rojanasoonthon

(1972) ‰¥â®—¥™ÿ¥¥‘π√âÕ¬‡ÕÁ¥‡ªìπ Low Humic Gley soil

µ“¡√–∫∫°“√®”·π°¥‘π·∫∫‡°à“¢Õß USDA 1938

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß∑—Èß Õß™ÿ¥‰¥â· ¥ß‰«â„π Table 1

«— ¥ÿÕ‘π∑√’¬å

«— ¥ÿÕ‘π∑√’¬å™π‘¥µà“ß Ê ∑’Ë„™â‰¥â·°à ø“ß¢â“«

‚ π ·≈–¡Ÿ≈§«“¬ ø“ß¢â“«∂Ÿ° —∫‡ªìπ™‘Èπ‡≈Á° Ê

¢π“¥¬“«§√÷Ëß‡´πµ‘‡¡µ√ ¡Ÿ≈§«“¬´÷Ëß‡ªìπ™‘Èπ‡≈Á°§àÕπ

¢â“ß≈–‡Õ’¬¥Õ¬Ÿà·≈â« º÷Ëß≈¡·≈â«√àÕπºà“πµ–·°√ß¢π“¥

0.5 ¡‘≈≈‘‡¡µ√ ‚ πÕ—ø√‘°—π (Sesbania rostrata) ∫¥ —∫

„Àâ‰¥â¢π“¥§√÷Ëß ‡´πµ‘ ‡¡µ√‡™àπ‡¥’¬«°—∫ø“ß¢â“«

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õß«— ¥ÿÕ‘π∑√’¬åµà“ß Ê · ¥ß‰«â„π

Table 2

°“√»÷°…“°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å„π ¿“æ

§«“¡™◊Èπ π“¡

°“√‡µ√’¬¡¥‘π

π”µ—«Õ¬à“ß™ÿ¥¥‘π√âÕ¬‡ÕÁ¥·≈–™ÿ¥¥‘πæ‘¡“¬∑’Ë

µ“°≈¡®π·Àâß¡“√àÕπºà“πµ–·°√ß¢π“¥ 2 ¡‘≈≈‘‡¡µ√

·≈â«π—Èπ§≈ÿ°‡§≈â“°—∫«— ¥ÿÕ‘π∑√’¬å (ø“ß¢â“« ¡Ÿ≈§«“¬

À√◊Õ ‚ πÕ—ø√‘°—π) „πÕ—µ√“ 160.53 °√—¡/¥‘π 15

°‘‚≈°√—¡ À√◊Õ 4 µ—π/‰√à „π°–≈–¡—ßæ≈“ µ‘°¢π“¥

Table 1 Chemical characteristics of Roi Et and Phimai soil.

Soil series pH OM TN CEC  Cation (me/100 g)

(%) (%) (me/100g) Ca Mg Na K

Roi Et 4.9 0.38 0.038 2.5  0.79 0.26 0.20 0.08

Phimai 6.5 2.10 0.083 38.7 11.78 2.84 4.32 0.55

Note : OM = Organic matter, TN = Total nitrogen, CEC = Cation exchange capacity.
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Table 2 Chemical characteristics of organic debris.

Organic OM TN TP Ca Mg Na K

debris (%) (%) (%) (%) (%) (%) (%)

Cow dung 36.62 1.01 0.14 4.51 0.20 0.09 2.31

Rice straw 50.00 0.41 0.10 - - - 1.4

Sesbania 25.74 0.81 0.07 - - - 1.18

Note : OM = Organic matter, TN = Total nitrogen, TP = Total phosphorus

„À≠à‰¥â¥‘π≈÷° 15 ‡ Á́πµ‘‡¡µ√®“°º‘«¥‘π √—°…“

§«“¡™◊Èπ„π¥‘π„ÀâÕ¬Ÿà„π√–¥—∫§«“¡®ÿ§«“¡™◊Èπ π“¡

§◊Õ§«“¡™◊Èπ√âÕ¬≈– 12  ”À√—∫¥‘π√âÕ¬‡ÕÁ¥·≈–√âÕ¬≈–

25  ”À√—∫¥‘πæ‘¡“¬ ·≈â«∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„π

 ¿“æ‡ªî¥ ®“°π—Èπ‡°Á∫µ—«Õ¬à“ß¥‘π„π°–≈–¡—ß¥â«¬°√–

∫Õ°‡°Á∫µ—«Õ¬à“ß (core sampler) ∑’Ë¬“« 5 ‡´Áπµ‘‡¡µ√

‡¡◊ËÕ∂÷ß‡«≈“ 0, 3,10, 17, 24 ·≈– 31 «—π ·¬°

µ—«Õ¬à“ß¥‘π∑’Ë‡°Á∫‰«â‡ªìπ 0-2.5 ‡´Áπµ‘‡¡µ√ ·≈– 2.5-5.0

‡ Á́πµ‘‡¡µ√ ·≈â«∑”°“√«—¥ª√‘¡“≥ §“√å∫Õπ‰¥ÕÕ°‰´¥å

NH4
+ ·≈– NO3

-

°“√«‘‡§√“–ÀåÀ“§“√å∫Õπ‰¥ÕÕ°‰´¥å

„ àµ—«Õ¬à“ß¥‘π¥—ß°≈à“«ª√‘¡“≥ 10 °√—¡ ≈ß„π

¢«¥≈Ÿ°™¡æŸà¢π“¥ 500 ¡‘≈≈‘≈‘µ√ ·≈â«ÀâÕ¬¢«¥ª“°

°«â“ß¢π“¥ 10 ≈Ÿ°∫“»°å‡´Áπµ‘‡¡µ√ ´÷Ëß∫√√®ÿ 1 N

NaOH 5 ¡‘≈≈‘≈‘µ√ ‰«â‡Àπ◊Õ¥‘π ·≈â«ªî¥®ÿ°¬“ß„Àâ·πàπ

πÕ°®“°π’È¬—ß∑”°“√∫à¡¢«¥‡ª≈à“∑’Ë‰¡à„ à¥‘π·≈–ÀâÕ¬

¢«¥∫√√®ÿ 1 N NaOH 5 ¡‘≈≈‘≈‘µ√ ‰«â¥â«¬ ́ ÷Ëß∂◊Õ«à“‡ªìπ

blank ∑—È ßÀ¡¥∫à¡π“πÕ’° 7 «—π ª√‘¡“≥

§“√å∫Õπ‰¥ÕÕ°‰´¥å∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°®“°¥‘π·≈–

ªÿÜ¬Õ‘π∑√’¬å∑’ËÕ¬Ÿà„π¥‘π„π√–À«à“ß°“√∫à¡π’È®–∂Ÿ° 1 N

NaOH ®—∫‰«â‡¡◊ËÕ„ à “√≈–≈“¬ BaCl2 ®–µ°µ–°Õπ

°—∫§“√å∫Õπ‰¥ÕÕ°‰´¥å ·≈â«‰µ‡µ√∑°—∫ 1 N HCl

º≈µà“ß¢Õß§à“ 1 N HCl ∑’Ë‰µ‡µ√∑°—∫ blank ·≈–∑’Ë

‰µ‡µ√∑°—∫ 1 N NaOH ∑’Ë‡ªìπ à«π‡°‘π  “¡“√∂π”

¡“§”π«≥À“ª√‘¡“≥ §“√å∫Õπ‰¥ÕÕ°‰´¥å ∑’Ëª≈¥

ª≈àÕ¬®“°¥‘π‰¥â ∑”°“√«—¥ 3 ´È” «‘∏’π’È¥—¥·ª≈ß¡“

®“°«‘∏’¢Õß Stotzky (1965) ·≈–‰¥â∑”°“√‡¢’¬π°√“ø

§“√å∫Õπ‰¥ÕÕ°‰´¥å – ¡ (cumulative CO2)

∑’Ëª≈¥ª≈àÕ¬„π™à«ß‡«≈“ 0, 10, 17, 24, ·≈– 31 «—π

°“√«‘‡§√“–ÀåÀ“·Õ¡‚¡‡π’Ë¬¡ (NH4
+) ·≈–‰π‡∑√µå

(NO3
-)

¥‘π∑’Ë‡°Á∫¥â«¬°√–∫Õ°‡°Á∫µ—«Õ¬à“ß∑’Ë·µà≈–§«“¡

≈÷° 0-2.5 ·≈– 2.5-2 ‡´Áπµ‘‡¡µ√ π—Èπ ·µà≈– à«π„™â 10

¡‘≈≈‘°√—¡ π”¡“ °—¥¥â«¬ 1 N KCl 100 ¡‘≈≈‘≈‘µ√

·≈â««‘ ‡§√“–ÀåÀ“ NH4
+ ·≈– nitrate NO 3

-

„π “√ °—¥π—Èπ¥â«¬«‘∏’ Kjeldahl (Keenley and Nelson,

1982) ∑”°“√«‘‡§√“–Àå 3 È́”

°“√»÷°…“°√–∫«π°“√∑“ß‡§¡’·≈–™’«‡§¡’¢Õß¥‘ππ“πÈ”

¢—ß∑’Ë‰¥â√—∫«— ¥ÿÕ‘π∑√’¬å

°“√‡µ√’¬¡¥‘π

µ—«Õ¬à“ß™ÿ¥¥‘π√âÕ¬‡ÕÁ¥·≈–™ÿ¥¥‘πæ‘¡“¬∑’Ëºà“π°“√

µ“°≈¡·≈–√àÕπ·≈â«π—Èπ „™â¥‘π 10 °√—¡ ·≈–„ à«— ¥ÿ

Õ‘π∑√’¬å 107 ¡‘≈≈‘°√—¡ (Õ—µ√“ à«π 4 µ—π/‰√à) ≈ß„π

À≈Õ¥∑¥≈Õß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 1.5 ‡´Áπµ‘‡¡µ√

¬“« 18 ‡´Áπµ‘‡¡µ√ ·≈â«‡µ‘¡πÈ” 15 ≈Ÿ°∫“»°å‡´Áπµ‘‡¡µ√

 à«π∫π∑’ËÕ¬Ÿà‡Àπ◊ÕπÈ”∂Ÿ°·∑π∑’ËÕ“°“»¥â«¬ N2 ªî¥®ÿ°

„Àâ·πàπ·≈â«∫à¡„π incubator ∑’ËÕÿ≥À¿Ÿ¡‘ 35°C ‡ªìπ

‡«≈“ 0, 3, 10, 17 ·≈– 24 «—π ·≈â«∑”°“√«—¥ NH4
+ ,

Fe2+ , Mn2+ , pH ·≈–°√¥Õ‘π∑√’¬å ∑”°“√«‘‡§√“–Àå 3
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´È” «‘∏’°“√«‘‡§√“–Àå∑“ß‡§¡’· ¥ß‰«â„π Table 3

º≈·≈–«‘®“√≥å

°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å„π¥‘ππ“∑’Ë ¿“æ§«“¡®ÿ

§«“¡™◊Èπ π“¡

°“√«—¥ª√‘¡“≥§“√å∫Õπ‰¥ÕÕ°‰´¥å “¡“√∂„™â

‡ªìπ¥—™π’·∑π°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å‰¥â‡ªìπÕ¬à“ß¥’

‡æ√“– “√Õ‘π∑√’¬å§“√å∫Õπ∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õß

«— ¥ÿÕ‘π∑√’¬å®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ§“√å∫Õπ‰¥ÕÕ°‰´¥å Fig-

ure 1 · ¥ß°“√ª≈¥ª≈àÕ¬¢Õß§“√å∫Õπ‰¥ÕÕ°‰´¥å

∑’ËÕÕ°®“°¥‘ππ“∑’Ë‰¥â√—∫«— ¥ÿÕ‘π∑√’¬å ÷́Ëß‡ªìπ ¿“æ¥‘π

‰√àÀ√◊Õ°àÕπ°“√¢—ßπÈ”«—¥∑’Ë§«“¡≈÷° 0-2.5 ‡´Áπµ‘‡¡µ√

®–‡ÀÁπ«à“„π¥‘π§«∫§ÿ¡ª√‘¡“≥§“√å∫Õπ‰¥ÕÕ°‰´¥å

¢Õß¥‘πæ‘¡“¬ (b) ¡’§“√å∫Õπ‰¥ÕÕ°‰´¥å¡“°°«à“¢Õß

¥‘π√âÕ¬‡ÕÁ¥ (a) ∑—Èßπ’È‡æ√“–¥‘πæ‘¡“¬¡’ª√‘¡“≥«— ¥ÿ

Õ‘π∑√’¬å„π¥‘π¡“°°«à“π—Ëπ‡Õß  à«π°“√„ à«— ¥ÿÕ‘π∑√’¬å

∑ÿ°™π‘¥®–‰ª‡æ‘Ë¡°“√ª≈¥ª≈àÕ¬§“√å∫Õπ‰¥ÕÕ°‰´¥å

µ≈Õ¥ 1 ‡¥◊Õπ‡æ√“–«— ¥ÿÕ‘π∑√’¬å‡ªìπ·À≈àß¢Õß

§“√å∫Õπ·≈–„π¢≥–∑’Ë ≈“¬µ—«πÕ°®“°®–„Àâ “√

Õ‘π∑√’¬å§“√å∫Õπ·≈â«¬—ß„Àâ∏“µÿ‰π‚µ√‡®π ∏“µÿ

øÕ øÕ√— ·≈–Õ◊Ëπ Ê ¥â«¬ æ∫«à“‚ πÕ—ø√‘°—π ≈“¬

µ—«‰¥â¥’°«à“ø“ß¢â“«„π¥‘π∑—Èß Õß™π‘¥ ·µà¡Ÿ≈§«“¬„π

¥‘π√âÕ¬‡ÕÁ¥¡’°“√ ≈“¬µ—« (ª≈¥ª≈àÕ¬§“√å∫Õπ‰¥-

ÕÕ°‰´¥å) ‰¡àµà“ß°—∫¥‘π§«∫§ÿ¡ Figure 1 (a) ∑’Ë¡Ÿ≈

§«“¬ ≈“¬µ—«‰¡à¥’ ∑—Èßπ’È‡æ√“–«à“¡Ÿ≈§«“¬∑’Ë„™âπ—Èπ§àÕπ

¢â“ß‡°à“¡“° ·≈–ø“ß¢â“« ≈“¬µ—«‰¥â¥’¡“°°Á‡æ√“–‡ªìπ

ø“ß¢â“«∑’Ë§àÕπ¢â“ß ¥ ‰¥âÀ≈—ß®“°°“√‡°Á∫‡°’Ë¬« „π¥‘π

æ‘¡“¬¡Ÿ≈§«“¬ ≈“¬µ—«‰¥â¥’°«à“„π¥‘π√âÕ¬‡ÕÁ¥ [Figure

1 (a) and (b)]

®“°º≈°“√∑¥≈Õß “¡“√∂ √ÿª‰¥â«à“ „π ¿“æ

§«“¡®ÿ§«“¡™◊Èπ π“¡ ´÷Ëß¥‘π‰¥â√—∫ÕÕ°´‘‡®π‡æ’¬ßæÕ

π—Èπ °“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å‡ªìπ‰ª¡“°¢÷Èπµ“¡

≈”¥—∫ §◊Õ ‚ π ≈“¬µ—«¥’°«à“ø“ß¢â“«·≈–ø“ß¢â“«

 ≈“¬µ—«¥’°«à“¡Ÿ≈§«“¬

Figure 1 (c) ·≈– (d) „π∑”πÕß‡¥’¬«°—π°—∫

Figure 1 (a) ·≈– (b) ·µà‡ªìπµ—«Õ¬à“ß∑’Ë§«“¡≈÷° 2.5-5

‡´Áπµ‘‡¡µ√ §“¥«à“„π ¿“æ§«“¡≈÷°‡™àππ’Èª√‘¡“≥

ÕÕ°´‘‡®π®–πâÕ¬≈ß°«à“∑’Ë 0-2.5 ‡´Áπµ‘‡¡µ√ ∑”„Àâ

°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å‡°‘¥¢÷ÈππâÕ¬≈ß ·µà„π

∑“ßµ√ß°—π¢â“¡ª√‘¡“≥§“√å∫Õπ‰¥ÕÕ°‰´¥å„πµ”√—∫

§«∫§ÿ¡¢Õß¥‘πæ‘¡“¬°≈—∫¡’¡“°°«à“∑’Ë 0-2.5 ‡ Á́πµ‘‡¡µ√

[Figure 1 (b) ·≈– (d)] ·≈–¡“°°«à“¢Õß¥‘π√âÕ¬‡ÕÁ¥

[Figure 1 (c)] „π¥‘πæ‘¡“¬µ”√—∫§«∫§ÿ¡ [Figure 1(d)]

‚ π¬—ß§ß ≈“¬µ—«‰¥â∑—Èß„π¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬∑’Ë

§«“¡≈÷° 2.5-5 ‡´Áπµ‘‡¡µ√ [Figure 1 (c) ·≈– (d)]

Talbe 3 Methods of soil analysis.

Parameters Soil : Extractant Chemical analysis

CO2            - Titration method (Stolzky, 1965)

NH4
+ and NO3

- (1:10) 10%KCl Kjeldahl method (Keenley and Nelson, 1982)

Mn2+ (1:10) 10%KCl Atomic absorption

Fe2+ (1:10) 1 M NaOAc buffer pH 2.8 Colorimetry (Kumada and Asami, 1958)

Organic matter            - Digestion with acids (Walkly and Black

1934)

Free organic acids (1:3) H2O HPLC (Lawongsa et al., 1987)

pH            - pH meter
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§“¥«à“„π¥‘π§«“¡≈÷° 2.5-5 ‡´Áπµ‘‡¡µ√ ‡°‘¥ ¿“æ∑’Ë¡’

ÕÕ°´‘‡®ππâÕ¬≈ß ·µà¥‘π¬—ß§ß¡’ÕÕ°´‘‡®πÕ¬Ÿà∑”„Àâ°“√

 ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å„π¥‘π‡°‘¥¢÷Èπ¡“°°«à“∑’Ë§«“¡≈÷°

0-2.5 ‡´Áπµ‘‡¡µ√ [Figure 1 (a) ·≈– (c)]

„π√–À«à“ß∑’Ë‡°‘¥°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å

πÕ°®“°®–ª≈¥ª≈àÕ¬§“√å∫Õπ‰¥ÕÕ°‰´¥å·≈â«¬—ßª≈àÕ¬

ammonium ion (NH4
+) ÕÕ°®“°«— ¥ÿÕ‘π∑√’¬å¥â«¬

ª√‘¡“≥ NH4
+ ®–Õ¬Ÿà„π™à«ß 0-30 ¡‘≈≈‘°√—¡ N/¥‘π 100

g (Figure 2) æ∫«à“‡°‘¥„π¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬∑’Ë

§«“¡≈÷° 0-2.5 ‡´Áπµ‘‡¡µ√ ª√‘¡“≥ NH4
+ ‡√‘Ë¡ Ÿß¢÷Èπ

®“° 3 «—π „π™ÿ¥¥‘π√âÕ¬‡ÕÁ¥·≈–æ‘¡“¬∑’Ë‰¥â√—∫ø“ß

¢â“«§“¥«à“∑’Ë 3 «—π‡°‘¥°√–∫«π°“√ immobilization

¢Õß N ‡æ√“–«à“ª√‘¡“≥ N „πø“ß¢â“«µË”∑’Ë ÿ¥‡¡◊ËÕ

‡∑’¬∫°—∫«— ¥ÿÕ‘π∑√’¬å™π‘¥Õ◊Ëπ Ê (a) ·≈– (b) ‚¥¬

∑—Ë«‰ª®–‡ÀÁπ«à“ª√‘¡“≥ NH4
+ ‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«∂÷ß

®ÿ¥ Ÿß ÿ¥∑’Ë 10 «—π ·≈â«®÷ß≈¥≈ßÕ¬à“ß√«¥‡√Á« ´÷Ëßæ∫

‡™àππ’È∑—Èß„π¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬·≈–∑—Èß 2 §«“¡

≈÷° [Figure 2 (a-d)] „π Figure 1(a) ¥‘π√âÕ¬‡ÕÁ¥∑’Ë 0-

Figure 1 Carbondioxide evolution in Roi Et and Phimai soils receiving organic debris at different depths

under field capacity.
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2.5 ‡´Áπµ‘‡¡µ√ ø“ß¢â“«„Àâ NH4
+ ¡“°∑’Ë ÿ¥∑’Ë 10 «—π

Õ“®®–‡ªìπ‡æ√“–«à“∂â“‡ª√’¬∫‡∑’¬∫°—∫‚ π®ÿ¥ Ÿß ÿ¥∑’Ë

‚ π„Àâ NH4
+ ‰¥âºà“π¡“·≈â«°àÕπ«—π∑’Ë 10 ∑—Èßπ’È„π

Figure 2 (b), (c) ·≈– (d) ≈â«π·≈â«·µàª√‘¡“≥ NH4
+

 Ÿß∑’Ë 10 «—π ¥‘π∑’Ë‰¥â‚ πª≈¥ª≈àÕ¬ NH4
+ ¡“°∑’Ë ÿ¥

∑—Èß„π¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬·≈–∑—Èß 2 √–¥—∫§«“¡

≈÷°  à«π„π¥‘πæ‘¡“¬æ∫«à“„π¥‘π§«∫§ÿ¡ª≈¥ª≈àÕ¬

NH4
+ ÕÕ°¡“°°«à“¥‘π√âÕ¬‡ÕÁ¥‡æ√“–«à“¥‘πæ‘¡“¬¡’

ª√‘¡“≥‰π‚µ√‡®π¡“°°«à“¥‘π√âÕ¬‡ÕÁ¥ ·≈–®–‡ÀÁπ

«à“°“√„ à«— ¥ÿÕ‘π∑√’¬å∑ÿ°™π‘¥®–™à«¬‡æ‘Ë¡∏“µÿÕ“À“√

NH4
+ „Àâ·°à¥‘π‚¥¬‡©æ“–‚ π (d)

 à«π∑’Ë‡«≈“ 17 ·≈– 24 «—π (Figure 2) æ∫«à“

„π¥‘π∑—Èß Õß™π‘¥¡’ª√‘¡“≥ NH4
+ ≈¥≈ßÕ¬à“ß™—¥‡®π

∑—Èßπ’È‡æ√“– NH4
+ ∂Ÿ°‡ª≈’Ë¬π„Àâ‰ªÕ¬Ÿà„π√Ÿª NO3

- (ni-

trification) „π∑”πÕß‡¥’¬«°—π∑’Ë§«“¡≈÷° 2.5-5

‡ Á́πµ‘‡¡µ√ ®“°º‘«¥‘π ª√“°Ø°“√≥å¢Õß NH4
+ ∑’Ë – ¡

Figure 2 Ammonium content in Roi Et and Phimai soils receving organic debris at different depths

under field capacity.
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Õ¬Ÿà„π¥‘π∑—Èß Õß™π‘¥¢÷Èπ°—∫™π‘¥¢Õß«— ¥ÿÕ‘π∑√’¬å§◊Õ

‚ π®–ª≈àÕ¬ NH4
+ ‰¥â¡“°°«à“ø“ß¢â“«·≈–¡Ÿ≈§«“¬

[(c) ·≈– (d)]

„π Figure 3 ª√‘¡“≥ NO3
- ‚¥¬∑—Ë«‰ª®–µË”°«à“

ª√‘¡“≥ NH4
+ §àÕπ¢â“ß¡“°§◊ÕÕ¬Ÿà„π™à«ß 0-1.4 ¡‘≈≈‘°√—¡

N/¥‘π 100 °√—¡ ‚¥¬∑’Ë¥‘π§«∫§ÿ¡®–¡’ NO3
-  Ÿß°«à“

µ”√—∫Õ◊Ëπ¬°‡«âπ¥‘πæ‘¡“¬∑’Ë NO3
- „πµ”√—∫§«∫§ÿ¡µË”

≈ß¡“‡≈Á°πâÕ¬ (b) NO3
- ®–‡æ‘Ë¡¢÷Èπ®“°«—π·√°¢Õß°“√

∫à¡¥‘π„π∑ÿ°µ”√—∫·≈–¬—ß§ßª√‘¡“≥‰«â®π∂÷ß 24 «—π

¬°‡«âπ„π¥‘π√âÕ¬‡ÕÁ¥∑’Ë§«“¡≈÷° 2.5-5 ‡´Áπµ‘‡¡µ√ ¡’

NO3
- §àÕ¬Ê‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π [Figure 3 (c)] æ∫«à“

¥‘π∑—Èß√âÕ¬‡ÕÁ¥·≈–æ‘¡“¬∑’Ë§«“¡≈÷° 0-2.5 ‡´Áπµ‘‡¡µ√

∑’Ë‰¡à‰¥â√—∫«— ¥ÿÕ‘π∑√’¬å (§«∫§ÿ¡) ·≈–∑’Ë‰¥â√—∫‚ π®–

ª≈¥ª≈àÕ¬ NO3
- ¡“°°«à“µ”√—∫ø“ß¢â“«  à«π„π¡Ÿ≈

§«“¬¡’ NO3
- πâÕ¬∑’Ë ÿ¥ „π¢≥–∑’Ë∑’Ëµ≈Õ¥§«“¡≈÷° 0-

5 ‡´Áπµ‘‡¡µ√ª√‘¡“≥ NO3
- „π¥‘π§«∫§ÿ¡¡’¡“°µ≈Õ¥

§«“¡≈÷° §“¥«à“°“√∫à¡¥‘π„π°–≈–¡—ß·∫∫‡ªî¥

 “¡“√∂∑”„ÀâÕÕ°´‘‡®π≈ß‰ª‰¥â≈÷°Õ¬à“ßπâÕ¬∂÷ß 5

Figure 3 Nitrate content in Roi Et and Phimai soils receiving organic debris at different depths under

field capacity.
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‡´Áπµ‘‡¡µ√ ·≈–¡’°“√‡§≈◊ËÕπ∑’Ë¢Õß NO3
- ®“°™—Èπ∫π 0-

2.5 ‡´Áπµ‘‡¡µ√ ≈ß¢â“ß≈à“ß 2.5-5 ‡´Áπµ‘‡¡µ√ ‡æ√“–

NO3
- ‡ªìπ‰ÕÕÕπ≈∫„π¥‘πæ‘¡“¬∑’Ë‰¥â√—∫ªÿÜ¬Õ‘π∑√’¬å

·µà≈–™π‘¥®–¡’ NO3
- ‡∑à“Ê °—πµ≈Õ¥§«“¡≈÷° 0-5 ‡´Áπ

µ‘‡¡µ√ ¬°‡«âπ„π¥‘π∑’Ë‰¥â√—∫‚ π  à«π„π¥‘π√âÕ¬‡ÕÁ¥¡’

NO3
- „π¥‘π∑’Ë√—∫‚ π·≈–ø“ß¢â“«≈¥≈ß∑’Ë§«“¡≈÷° 2.5-

5 ‡´Áπµ‘‡¡µ√ Õ¬à“ß‰√°Áµ“¡°“√∑’Ë®–„™â°√–∫«π°“√

nitrification ¡“Õ∏‘∫“¬°—∫¥‘π∑’Ë√—∫«— ¥ÿÕ‘π∑√’¬å‡À≈à“π’È

‰¡à “¡“√∂∑”‰¥âÕ¬à“ß™—¥‡®ππ—°

°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–™’«‡§¡’¢Õß¥‘π

π“πÈ”¢—ß

‡¡◊ËÕ‡Õ“πÈ”¢—ß¥‘π·≈–∫à¡∑‘Èß‰«â„π ¿“æªî¥ ®–

æ∫«à“ pH ®–‡æ‘Ë¡¢÷Èπ∑—Èß„π¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬

(Figure 4) ™à«ß¢Õß pH ¢Õß¥‘πæ‘¡“¬®– Ÿß°«à“¢Õß

¥‘π√âÕ¬‡ÕÁ¥ ∑—Èßπ’È‡æ√“– pH ¢Õß¥‘πæ‘¡“¬∑’Ë®ÿ¥‡√‘Ë¡µâπ

§◊Õ 6.5 ·µà¢Õß√âÕ¬‡ÕÁ¥§◊Õ 4.8 º≈¢Õß°“√„ à«— ¥ÿ

Õ‘π∑√’¬å„Àâ·°à¥‘ππ“ ®–∑”„Àâ pH  Ÿß¢÷Èπ‡≈Á°πâÕ¬ ‡¡◊ËÕ

Õ¬Ÿà„π ¿“æπÈ”¢—ß ´÷Ëß°“√∑’Ë pH  Ÿß¢÷Èππ’È®–∑”„Àâ∏“µÿ

Õ“À“√øÕ øÕ√— ∑’Ë ‡ªìπª√–‚¬™πå´‘≈‘°Õπ·≈–

‚¡≈‘∫¥’π—¡∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“„Àâæ◊™‰¥â„™â

„π¥‘ππ“πÈ”¢—ß®–æ∫«à“ª√‘¡“≥ NH4
+ ¡’¡“°

°«à“„π¥‘π∑’Ë§«“¡®ÿ§«“¡™◊Èπ π“¡ (‡ª√’¬∫‡∑’¬∫√–À«à“ß

Figure 2 ·≈– 5) ‚¥¬∑’Ë„π¥‘π∑’Ë§«“¡®ÿ§«“¡™◊Èπ

 π“¡¡’ª√‘¡“≥ NH4
+ Õ¬Ÿà„π™à«ß 1-30 ¡‘≈≈‘°√—¡ N/100

°√—¡ ·µà„π¥‘ππÈ”¢—ß¡’ª√‘¡“≥ NH4
+ ¡“°°«à“§àÕπ¢â“ß

¡“°´÷ËßÕ¬Ÿà„π™à«ß 4-40 ¡‘≈≈‘°√—¡ N/100 °√—¡ ´÷Ëß‡°‘¥

¢÷Èπ∑ÿ°µ”√—∫æ∫«à“‚ π„Àâ NH4
+ ¡“°∑’Ë ÿ¥∂÷ß 40

¡‘≈≈‘°√—¡ N/100 °√—¡ µ“¡¥â«¬¡Ÿ≈§«“¬·≈–ø“ß¢â“«

µ”√—∫§«∫§ÿ¡¢Õß¥‘ππ“æ‘¡“¬¡’ª√‘¡“≥ NH4
+ ¡“°°«à“

¢Õß¥‘π√âÕ¬‡ÕÁ¥‡≈Á°πâÕ¬ ·µà„πµ”√—∫∑’Ë‰¥â√—∫«— ¥ÿ

Õ‘π∑√’¬å·µà≈–™π‘¥„π¥‘π∑—Èß Õßª√‘¡“≥ NH4
+ ®–‰¡à

µà“ß°—π „π¥‘ππ“πÈ”¢—ß‰¥â∑”°“√«—¥ª√‘¡“≥ NO3
- ¥â«¬

·µà‰¡àæ∫ ∑—Èßπ’È‡æ√“–«à“‰¡à¡’ÕÕ°´‘‡®π∑’Ë∑”„Àâ‡°‘¥

°√–∫«π°“√ nitrification ‡æ√“–°“√¢—ßπÈ”„πÀ≈Õ¥

∑¥≈Õßπ’È∑”„π ¿“æªî¥ ·≈–π’Ë‡ªìπ‡Àµÿº≈∑’Ë∑”„Àâ‡°‘¥

°“√ – ¡ NH4
+ „π¥‘ππÈ”¢—ß¡“°°«à“„π¥‘π∑’Ë§«“¡®ÿ

§«“¡™◊Èπ π“¡

ª√‘¡“≥ manganous ion (Mn2+) ∑’Ë‡°‘¥¢÷Èπ¿“¬

À≈—ß®“°°“√°“√¢—ßπÈ”π—Èπ æ∫«à“„π¥‘πæ‘¡“¬¡’¡“°

°«à“„π¥‘π√âÕ¬‡ÕÁ¥ (Figure 6) ‚¥¬∑’Ë¥‘π√âÕ¬‡ÕÁ¥¡’ Mn2+

Õ¬Ÿà„π™à«ß 4-7 mg/100 g „π¢≥–∑’Ë¥‘πæ‘¡“¬¡’ Mn2+

Figure 4 pH in the flood water of Roi Et and Phimai soils receiving organic debris.
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Õ¬Ÿà„π™à«ß 10-20 mg/100 g ∑—Èßπ’È‡æ√“–„π¥‘πæ‘¡“¬¡’

MnO2 ¡“°°«à“„π¥‘π√âÕ¬‡ÕÁ¥ Mn2+ ‡°‘¥·≈– – ¡

Õ¬à“ß√«¥‡√Á«¿“¬À≈—ß¢—ßπÈ”‰¥â 3 «—π °“√„ à«— ¥ÿ

Õ‘π∑√’¬å∑”„Àâ Mn2+ „π¥‘π√âÕ¬‡ÕÁ¥‡æ‘Ë¡¢÷Èπ®“°¥‘π§«∫§ÿ¡

‡≈Á°πâÕ¬ ·≈–„π∑”πÕß‡¥’¬«°—π„π¥‘πæ‘¡“¬æ∫«à“‰¡à

µà“ß°—π°—∫¥‘π§«∫§ÿ¡¬°‡«âπ„π√–¬–·√°∑’Ë 3 «—π °“√

 – ¡ Mn2+ „π¥‘ππÈ”¢—ß‡°‘¥®“°·√à MnO2
„π¥‘π∂Ÿ° reduced „Àâ‰¥â Mn2+ ‡æ√“–¥‘π¢“¥ÕÕ° ‘́‡®π

Figure 6 Manganous content in Roi Et and Phimai soils receiving organic debris under submerged

condition.

Figure 5 Ammonium content in Roi Et and Phimai soils receiving organic debris under submerged

condition.
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´÷Ëß‡√’¬°«à“‡°‘¥ manganese reduction

À≈—ß¢—ß¥‘π¥â«¬πÈ”πÕ°®“°®–‡°‘¥°“√ – ¡¢Õß

Mn2+ ·≈â«¬—ß∑”„Àâ‡°‘¥ ferrous ion (Fe2+) Õ’°¥â«¬ „π

¥‘πæ‘¡“¬æ∫«à“¡’¡“°°«à“„π¥‘π√âÕ¬‡ÕÁ¥ (Figure 7)

·≈–°“√„ àÕ‘π∑√’¬«—µ∂ÿ∑”„Àâ Fe2+ ‡°‘¥¡“°¢÷Èπ‡¡◊ËÕ‡∑’¬∫

°—∫¥‘π§«∫§ÿ¡ „π¥‘π√âÕ¬‡ÕÁ¥æ∫«à“ Fe2+ ∑’Ë‡æ‘Ë¡¢÷Èπ‚¥¬

Õ‘∑∏‘æ≈¢ÕßªÿÜ¬Õ‘π∑√’¬åπ—Èπ‰¡àµà“ß°—π√–À«à“ß™π‘¥¢Õß

Õ‘π∑√’¬«—µ∂ÿ ·µà„π¥‘πæ‘¡“¬æ∫«à“‚ π∑”„Àâ Fe2+  – ¡

¡“°°«à“ø“ß¢â“«·≈–¡Ÿ≈§«“¬ ∑—Èßπ’È‡æ√“–‚ π¡’ “√

Õ‘π∑√’¬å§“√å∫Õπ∑’ËÕ¬Ÿà„π√Ÿª¢ÕßπÈ”µ“≈·≈– polysaccha-

ride ∑’Ë®ÿ≈‘π∑√’¬å¥‘π„™â‰¥â‡≈¬

°“√‡°‘¥ Fe2+ π’È‡æ√“–«à“ Fe(OH)3 ·≈– Fe2O3

∑’ËÕ¬Ÿà„π¥‘ππ“∂Ÿ° reduced „Àâ‡ªìπ Fe2+ ‡√’¬°«à“ ferric

reduction À√◊Õ ferrous formation ∑—Èßπ’È‡æ√“–¥‘π¢“¥

ÕÕ°´‘‡®π∑”„Àâ®ÿ≈‘π∑√’¬åæ«° facultative anaerobes

„™â Fe(OH)3 ·≈– Fe2O3 ∂Ÿ°‡ª≈’Ë¬π‡ªìπ Fe2+ ´÷Ëß‚¥¬

∏√√¡™“µ‘®–‡°‘¥‡ªìπ≈”¥—∫µ“¡®“°°“√‡°‘¥ Mn2+ ·≈–

√–À«à“ß∑’Ë‡°‘¥°√–∫«π°“√¥—ß°≈à“« OH- ®–∂Ÿ°ª≈¥ª≈àÕ¬

ÕÕ°¡“∑”„Àâ pH ¢Õß¥‘ππ“πÈ”¢—ß Ÿß¢÷Èπ

°“√∑’Ë‡°‘¥ Mn2+ ·≈– Fe2+ „π¥‘ππ“πÈ”¢—ß®–

∑”„Àâ‰ÕÕÕπ∫«°‡À≈à“π’È‰ª·∑π∑’Ë‰ÕÕÕπ∫«°µ—«Õ◊Ëπ Ê

∑’Ë‡°“–Õ¬Ÿà°—∫Õπÿ¿“§¥‘π ‡™àπ NH4
+ , Ca2+ , Mg2+ , Na+

·≈– K+ ∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“„Àâ‡ªìπª√–‚¬™πåµàÕæ◊™

¡“°¢÷Èπ

°“√ – ¡¢Õß°√¥Õ‘π∑√’¬å∑’Ë«—¥‰¥â¡’‡©æ“–°√¥

·Õ´’µ‘°‡∑à“π—Èπ·≈–„π¥‘πæ‘¡“¬¡’¡“°°«à“„π¥‘π√âÕ¬‡ÕÁ¥

(Figure 8) ª√“°Ø°“√≥å¢Õß°√¥·Õ´’µ‘°§◊Õ ¡¥ÿ≈¬∑’Ë

‡À≈◊ÕÕ¬Ÿà√–À«à“ß°“√‡°‘¥°√¥·Õ´’µ‘°´÷Ëß‡ªìπ intermediate

product ¢Õß°“√ ≈“¬µ—«¢Õß “√Õ‘π∑√’¬å ·≈–°“√„™â

°√¥·Õ´’µ‘°„π°√–∫«π°“√ metabolism µà“ß Ê ‡™àπ

Mn ·≈– Fe reduction ‚¥¬®ÿ≈‘π∑√’¬å¥‘π æ∫«à“∑’Ë 24 «—π

ª√‘¡“≥°√¥·Õ´’µ‘°®–≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥ ¢âÕ§«√

√–«—ß¡’Õ¬Ÿà«à“∂â“®–„ àªÿÜ¬Õ‘π∑√’¬å‡À≈à“π’È°àÕπ¥”π“®–

µâÕßª≈àÕ¬„ÀâªÿÜ¬‡À≈à“π’È ≈“¬µ—«®π°√–∑—Ëß°√¥·Õ´’µ‘°

≈¥≈ß‡À≈◊ÕπâÕ¬·≈â«®÷ß¥”π“‰¥â §◊ÕÀ≈—ß 17 «—ππ—Èπ‡Õß

·µà„π‡™‘ßªØ‘∫—µ‘À≈—° 2  —ª¥“Àå °Á∂◊Õ«à“ª≈Õ¥¿—¬®“°

º≈°√–∑∫π’È

Figure 7 Ferrous content in Roi Et and Phimai soils receiving organic debris under submerged

condition.
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Figure 8 Acetic acid accumulation in Roi Et and Phimai soils receiving organic debris under submerged

condition.

 √ÿª

¥‘ππ“∑—Èß¥‘π√âÕ¬‡ÕÁ¥·≈–¥‘πæ‘¡“¬‡¡◊ËÕÕ¬Ÿà„π

 ¿“æ™◊Èπ·∫∫§«“¡®ÿ§«“¡™◊Èπ π“¡ (aerobic) pH

„π¥‘π®–µË” À≈—ß¢—ßπÈ” (anaerobic) pH „π¥‘π®–‡æ‘Ë¡

¢÷Èπ „π ¿“æ aerobic Õ‘π∑√’¬«—µ∂ÿ„π¥‘π·≈–ªÿÜ¬

Õ‘π∑√’¬å∑’Ë„ à„π¥‘ππ“®– ≈“¬µ—«ª≈¥ª≈àÕ¬§“√å∫Õπ

‰¥ÕÕ°‰´¥åÕÕ°¡“Õ¬à“ß√«¥‡√Á« ¢≥–‡¥’¬«°—π°Áª≈¥

ª≈àÕ¬ NH4
+ ÕÕ°¡“¥â«¬ NH4

+ ∫“ß à«π®–∂Ÿ° oxided

„Àâ‰¥â NO3
- ‡√’¬°«à“°√–∫«π°“√ nitrification ¥‘ππ“

„π ¿“æ aerobic ®–¡’ MnO2 ·≈– Fe(OH)3 √«¡∑—Èß

Fe2O3 ‡ªìπÕß§åª√–°Õ∫·√à ·µàÀ≈—ß¢—ßπÈ”·√à¥—ß°≈à“«

®–∂Ÿ° reduced ‰ª‰¥â Mn2+ ·≈– Fe3+ ‡√’¬°«à“

manganese reduction ·≈– ferric reduction µ“¡≈”¥—∫

Õ“À“√∑’Ë®ÿ≈‘π∑√’¬å¥‘π„™â‰¥â·°à “√Õ‘π∑√’¬å§“√å∫Õπ®“°

Õ‘π∑√’¬«—µ∂ÿ„π¥‘π√«¡∂÷ß«— ¥ÿÕ‘π∑√’¬å∑’Ë„ à≈ß„π¥‘π

º≈‘µ¿—≥±å ÿ¥∑â“¬∑’Ë‰¥â®“°°“√ ≈“¬µ—«¢Õß«— ¥ÿ

Õ‘π∑√’¬å§◊Õ §“√å∫Õπ‰¥ÕÕ°‰´¥å CH4 ·≈– intermedi-

ate product ‰¥â·°à°√¥Õ‘π∑√’¬å ‡™àπ °√¥·Õ ’́µ‘°

πÕ°®“°π—Èπ NH4
+ ∑’Ë‰¥â®“°°“√ ≈“¬µ—«¢Õß«— ¥ÿÕ‘π∑√’¬å

®– – ¡Õ¬Ÿà¡“°¿“¬„µâ ¿“æπÈ”¢—ß∑’ËÕ¬Ÿà„π ¿“æªî¥

Figure 9 Some biochemical changes in submerged soils were studied in this experiment. OM is soil

organic matter and added organic debris.



329«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 3

·µà∂â“Õ¬Ÿà„π ¿“æ‡ªî¥„ÀâÕÕ°´‘‡®π≈ß¡“ —¡º— °—∫πÈ”

·≈–≈–≈“¬≈ß‰ª —¡º— °—∫º‘«πÈ”®–∑”„Àâ‡°‘¥ nitrifica-

tion ·≈– denitrification  Ÿ≠‡ ’¬∏“µÿ‰π‚µ√‡®π‰¥â

´÷Ëß∑—ÈßÀ¡¥π’È‰¥â √ÿª‰«â„π Figure 9 „π ¿“æπÈ”¢—ß

®–∑”„Àâ pH ¢Õß¥‘π‡æ‘Ë¡¢÷Èπ NH4
+ , available P , Si

, Mo ·≈–‰ÕÕÕπ∫«°µ—«Õ◊Ëπ Ê ‡™àπ Ca2+ , Mg2+ , Na+

·≈– K+ ‡¢â“¡“Õ¬Ÿà„π “√≈–≈“¬¥‘π∑”„Àâ‡ªìπª√–‚¬™πå

µàÕ¢â“«¡“°¢÷Èπ
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