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ABSTRACT: The objective of the research was to evaluate methane carbon (CH -C) footprint (CF) relating to rice
production, and find means to reduce CH, CF in typical paddy soils and saline soil which cultivated to various rice
cultivars with different manuals under irrigation and rainfed. Additional fertilizer experiment cultured to transplanting
and sowing rice with controllable irrigation water, as well as experiment cultivated to rice inside and outside salt
patches under rainfed was also performed. Moreover, pot experiment with sulfate fertilizer to grasp CH, reduction
was also conducted. In all of the experiments conducted, total CH, emission (TME), rice grain yield (GY) and
CH,-C footprint per kg grain (MFPG) were pursued. Correlation coefficients (r) between the studied parameters
were calculated. In Rachaburi soil (Rb), MFPG was lower than in Roi et soil (Re) and Re saline soil, this was due to
lower GY obtained from saline soil than those of normal soils. Relationship of GY from transplanting rice, sowing
rice and their MFPG gave negative r, -0.187 and -0.762, respectively. Sowing rice, obviously gave higher GY and
lower MFPG than transplanting rice, if provided free from weeds and pests. Relationship between GY from various
rice cultivars and their MFPG yielded negative decreasing r values for CN1,RD10, KDML105, and RD6 as -0.917,
-0.627,-0.313 and -0.219, respectively. In relation to the water management, alternate evapotranspirating and reflooding
soil could be done 2-3 times in a single rice cropping. By this mean, TME was reduced, though GY increased as
proper fertilizer provided. Accordingly, for sowing rice, negative r values between TME and GY as well as between
soil water content and GY were -0.65 and -0.77, respectively. This confirmed that sowing rice could reduce TME,
maintained high GY but saved some water. Basal application of 16-16-8 at 20 kg/rai and top dress of ammonium
sulfate at 30 kg/rai and managed soil some evapotranspiration could yield high GY with low TME. GY from inside
salt patch was very low while those from outside adjacent saline patch treated rice straw and cow manure were
399-479 kg/rai. Organic material application increased GY, but increase TME from rice field. All of the above results
were drawn in this article, guidelines for soil, organic materials, fertilizer and water management for rice production
and MFPG mitigation.

Keywords: paddy soil, saline soil, rice, carbon, Khon Kaen
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Table 1 Rice yield and CH4—C footprint per kg grain (MFPG)

Rice grain Total CH4 CHAemission CH4—C footprint
. Soil-cultivation yield emission per kg grain per kg grain
No
practices (QY) (TME) (MPG) (MFPG)
(kg/rai) (g CHA/rai) (g CH, kg/grain) (g CH-C kg/grain)

Irrigated major rice, 1999

1 Rb T RD6 683 14,928 21.85 16.39

2 Rb T KDML105 602 10,768 17.88 29.80

3 Rb B RD6 531 12,688 23.89 17.92

4 Rb B KDML105 476 26,848 56.40 30.03 av” 42.30 26.60 av”

5 Re T RD6 625 139,168 222.66 167.00

6 Re T KDML105 733 58,736 80.13 60.10

7 Re B RD6 365 57,040 156.27 117.20

8 Re B KDML 105 579 39,280 67.84 131.73 av 50.88 98.80 av
Irrigated second rice, 2000

9 Rb T RD10 387 46,688 120.64 90.48

10 Rb T CNT 1 474 19,450 41.03 30.77

" Rb B RD10 604 35,616 58.97 44.23

12 Rb B CNT 1 819 9,920 12.11 58.19 av 9.08 43.64 av

13 Re T RD10 365 33,024 90.47 67.85

14 Re T CNT 1 526 32,272 61.35 46.01

15 Re B RD10 442 38,944 88.10 66.08

16 Re B CNT 1 642 30,736 47.87 71.95 av 35.90 53.96 av

Rainfed rice, 2000

17 Rb T RD6 ND 14,336 ND ND

18 Rb T KDML 105 ND 21,728 ND ND

19 Rb B RD6 ND 16,352 ND ND

20 Rb B KDML 105 ND 23,552 ND ND ND ND

21 Re T RD6 461 52,560 114.01 85.51

22 Re T KDML 105 532 47,584 89.44 67.08

23 Re B RD6 329 43,360 131.79 98.84

24 Re B KDML 105 484 67,104 138.64 118.47av 103.98 88.85 av
Irrigated second rice, 2001

25 Rb T RD10 522 14,939 26.61 19.96

26 Rb T CNT 1 605 25,121 41.52 31.14

27 Rb B RD10 365 17,278 47.33 35.50

28 Rb B CNT 1 670 16,403 24.48 34.99 av 18.36 26.15 av

29 Re T RD10 332 29,598 89.15 66.86

30 Re T CNT 1 319 29,832 93.51 70.13

31 Re B RD10 293 36,257 123.74 92.81

32 Re B CNT 1 280 36,486 130.30 109.18 av 97.73 81.88 av

Rainfed rice, 2001%

33 Re (saline) T RD6 432 30,374 70.31 52.73

34 Re (saline) TKDML 105 499 33,270 66.67 50.00

35 Re (saline) T RD6 520 51,788 99.59 74.69

36 Re (saline) T KDML105 577 32,902 57.02 73.40 av 42.76 55.05 av

37 Re T RD6 371 41,880 112.88 84.66

38 Re T KDML 105 443 42,248 95.36 104.12av 71.52 78.09 av

v n=3; Plot no.1-4 were conducted at Ban Don Do, no.5-8 at Ban Kok Sai, no.9-12 at Ban Don Do, no.13-16 at Ban Nong Ka,
no.17-20 at Ban Nong Pho, no.21-24 at Ban Nong Nam Giang, no.25-28 at Ban Song Puay, n0.29-32 at Ban Nong Ka, n0.33-36 at
Ban Toom, no.37-38 at Ban Nong Nam Giang.

“Rainfed rice in 2001 was conducted in Roiet soil (saline phase) for plot no. 33-36, except for plot no. 37-38 were in typical Roiet
soil (non-saline).

“Re represents Roiet soil series; Rb, Rachaburi soil series; T, transplanting; B, broadcasting; RD6, KDML 105, RD10, and CNT 1
represents Rice Department6, Khodokmali 105, Rice Department10, and Chainat 1, respectively.

“av means average.



KHON KAEN AGR. J. 43 (4) : 597-604 (2015).

603

Table 2 Model for soil-water-fertilizer management to sustain rice yield and reduce methane footprint from

paddy field

Growth stage

Irrigated paddy
Heavy sall

Rainfed paddy

Loam

Growth stage

Irrigated paddy
Heavy sall

Prior planting

Soil preparation
after >2 weeks of
organic material

Soil preparation
after >2 weeks of
organic material

Soil preparation
after >2 weeks of
organic material

Soil preparation
after >2 weeks of
organic material

incorporation incorporation incorporation incorporation
Planting Sowing Sowing Transplanting Transplanting
¢ Basal fertilizer at Basal fertilizer at Basal fertilizer at Basal fertilizer at
Establishing 15-20 DAS 15-20 DAS 5-7 DAT 5-7 DAT
Evapotranspira- Evapotranspira- Confine rain water,  Confine rain water,
tion, 2-3 day tion, 4-5 day split top dressings  split top dressings
Tillering surface cracks, surface cracks,
flooding, split top flooding, split top
dressings dressings
Booting Flooding Flooding Flooding Flooding
Ha}vest Harvest after 10 Harvest after 7 Harvest after 7 Harvest after 7

day drain

day drain

day drain

day drain

DAS = days after sowing, DAT = days after transplanting

Table 3 Application of organic and chemical fertilizer to sustain rice yield and reduce methane footprint

Sol Organic material Cultivation Basal fertilizer” Top dressing

incorperation” method fertilizer

Clay Rice straw, stubble, weeds, Sowing or ¥16-20-0, 16-16-8, Urea 15 kg/rai,
manure, etc. 500-1000 kg/rai transplanting  15-20 kg/rai “AS 30 kg/rai

Loam Rice straw, stubble, weeds, Sowing or 16-16-8, Urea 15 kg/rai,
manure, etc. 500-1000 kg/rai transplanting 15-20 kg/rai “AS 30 kg/rai

} Rice straw, stubble, cow ) 16-16-8, Urea 15 kg/rai,
Saline ) transplanting ) o )
manure 500-1000 kg/rai 15-20 kg/rai AS 30 kg/rai

"Incorporation of organic material at a rate of 1 t/rai as recommended by Department of Agriculture under field
capacity >2 weeks prior to wet soil preparation

“ Basal fertilizer application done 15-20 days after sowing or 7 days after transplanting under 5-10 cm
submergence

¥16-20-0 = ammonium phosphate (42% sulfate)

“ AS = ammonium sulfate, split application of top dressing AS suggested done during rice tillering and

booting, under 5-10 cm submergence
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