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ABSTRACT

Background and Objectives: Rice farming is critical to global climate change. Continuous
flooding throughout the paddy rice cultivation causes reduction reactions in the soil and in-
creases methane (CHA) emissions. This research aimed to determine the effects of different
types of fertilizers on soil methane emissions and rice production.

Methodology: Planting KDML 105 rice in rice fields in Suphan Buri and Ang Thong provinces.
The experiment was arranged in a randomized complete block design with six treatments and
three replications. The treatments included T1: Organic (Org.) + Organic liquid (OL.) fertilizers,
T2: Biochar (Bc.) + Org. + OL, T3: 50% Org. + Chemical fertilizer (TSFM) + OL,, T4) 50% Bc. +
TSFEM, T5: TSFM, and Té: 70% TSFM.

Main Results: In Suphan Buri province, T3 had the highest CH, emissions (Average 12.59 mg/
m’/h) and T6 had the lowest CH_ emissions (Average 9.55 mg/m’/h). For Ang Thong province,
T2 had the highest CH, emissions (Average 16.56 mg/m?/h), while T1 had the lowest CH, emission
(13.70 mg/mz/h). The water level, redox potential, and soil respiration rate were statistically
correlated with CH4 emission (P < 0.05). The use of different fertilizers had no statistical difference
in plant growth and rice yield.

Conclusions: Using chemical fertilizer at a rate of 70% TSFM in Suphan Buri province and organic
fertilizer combined with bio-fermented water in Ang Thong province released the least amount
of methane emission.

Keywords: Paddy field, gsreenhouse gas, chemical fertilizer, organic fertilizer
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Table 1 Types and rates of fertilizers applied to rice field in Suphan Buri province

Rate of fertilizer applied (kg/rai)

Treatments Organic fertilizers Organic liquid Chemical fertilizers (TSFM)
Biochar

Manure Compost fertilizer (L/rai) 46-0-0 18-46-0 60-0-0
T1: Org. + OL. - 900 1,400 5.0 - - -
T2: Bc. + Org. + Ol 300 900 1,400 5.0 - - -
T3:50% Org. + TSFM + Ol. - 450 700 2.5 4.72 1.30 1.00
T4: 50% Bc. + TSFM 150 - - - 4.72 1.30 1.00
T5: TSFM - - - - 4.72 1.30 1.00
T6: 70% TSFM - - - - 3.30 0.91 0.70

Org. = organic fertilizers, Ol. = organic liquid fertilizer, Bc = biochar, TSFM = Thai Soil Fertility Management.

Table 2 Types and rates of fertilizers applied to rice field in Ang Thong province

Rate of fertilizer applied (kg/rai)

Treatments Siochar Organic fertilizers Organic liquid Chemical fertilizers (TSFM)
Manure Compost fertilizer (L/rai) 46-0-0 18-46-0 60-0-0
T1: Org. + OL. - 900 1,400 5.0 - - -
T2: Bc. + Org. + Ol 300 900 1,400 5.0 - - -
T3: 50% Org. + TSFM + Ol - 450 700 2.5 9.63 8.70 2.50
Td: 50% Bc. + TSFM 150 - - - 9.63 8.70 2.50
T5: TSFM - - - - 9.63 8.70 2.50
T6: 70% TSFM - - - - 6.74 6.09 1.75

Ore. = organic fertilizers, Ol. = organic liquid fertilizer, Bc = biochar, TSFM = Thai Soil Fertility Management.
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Water level on paddy rice in Suphanburi and Ang Thong
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Figure 1 Water level on paddy rice in Suphan Buri and Ang Thong provinces
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Figure 2 Redox potential in Suphan Buri (A) and Ang Thong (B) province. Org. = organic fertilizers,
Ol. = organic liquid fertilizer, Bc = biochar, TSFM = Thai Soil Fertility Management.
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Table 5 Soil respiration rate on paddy rice in Suphan Buri and Ang Thong province

Treatments

Soil respiration rate (ppm)

Suphan Buri

Ang Thong

T1: Org. + OL.
T2: Bc. + Org. + OL.

T3:50% Org. + TSFM + OL.

T4: 50% Bc. + TSFM
T5: TSFM
T6: 70% TSFM

418.70 * 6.66°
415.29 + 1.03%
410.56 + 1.25
409.48 + 0.19°
406.95 + 1.42%
407.89 + 1.47%

427.04 + 1.75°
424.24 + 0.86
421.49 + 1.10°
421.07 + 0.31°
419.69 + 3.44"
419.78 + 3.07%°

P-value
F-test

0.002

*%

0.014

*%

** Significantly different according to F-test at P < 0.01. Different letters in a column indicate
significant differences among treatments. Org. = organic fertilizers, Ol. = organic liquid fertilizer,
Bc = biochar, TSFM = Thai Soil Fertility Management.

Table 6 The Pearson correlation (r) between gas emission and water level, redox potential, and
soil respiration in Suphan Buri and Ang Thong province

Suphan Buri Ang Thong
; Water Redox Soil Water Redox Soil
level potential respiration level potential respiration
(cm) (mV) (ppm) (cm) (mV) (ppm)
CH, 0.621** -0.546** 0.929** 0.320* -0.613** 0.983**
P-value 0.000 0.000 0.000 0.039 0.000 0.000

* Correlation is significant at P < 0.05, ** Correlation is significant at P < 0.01.
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Figure 3 Rice growth in Suphan Buri (A) and Ang Thong (B) province. Org. = organic fertilizers,
Ol. = organic liquid fertilizer, Bc = biochar, TSFM = Thai Soil Fertility Management.
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Table 7 Rice yield in Suphan Buri and Ang Thong province

ann. @

Rice yield (kg/rai)

Treatments Wet weight Dry weight

Suphan Buri Ang Thong Suphan Buri Ang Thong
T1: Org. + OL. 411 + 106.40 480 + 43.20 389 + 101.47 407 + 24.94
T2: Bc. + Org. + Ol 427 + 150.85 486 + 56.92 384 + 124.62 429 + 55.29
T3: 50% Org. + TSFM + OL. 485 + 165.42 460 + 28.28 432 + 141.31 393 +9.43
T4: 50% Bc. + TSFM 432 + 47.10 413 £ 41.10 384 +47.10 353 + 49.89
T5: TSFM 320 + 13.60 467 + 82.19 299 + 37.71 380 + 58.88
T6: 70% TSFM 368 + 67.88 440 + 48.99 331 + 60.34 373 +33.99
P-value 0.777 0.091 0.786 0.669
F-test ns ns ns ns
CV (%) 30.03 13.08 28.81 12.94

CV = coefficient of variation, ns = not significant according to F-test at P > 0.05. Org. = organic
fertilizers, Ol. = organic liquid fertilizer, Bc = biochar, TSFM = Thai Soil Fertility Management.
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