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Effect of soils, water regimes and decomposition of organic fertilizer that
represented by rate of CO, evolution.

CO, efflux rates (mg C day_1 g_1 soil) from sandy loam and sandy soils in
response to soil stabilizers without (a, b)/with (c, d) addition of plant

residue (C: control soil, BC: biochar 250, BP: biopolymer, and PAM:
polyacrylamide). Error bars represent the standard error of the mean (n W

4).

Carbon in solution and microbial biomass-C as affected by the addition of
various organic fertilizers and incubation at 0.3 bar and continuously
water logging (WL) condition of Numpong soil. F1=F2=F3=F4= Cont.
= Only Numpong soil; Line bars indicate stan-dard error of mean from four
replicates.

Carbon in solution and microbial biomass-C as affected by the addition of
various organic fertilizers and incubation at 0.3 bar and continuously
water logging (WL) condition of Numpong soil. F1=F2=F3=F4= Cont.
= Only Numpong soil; Line bars indicate stan-dard error of mean from four

replicates.
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Carbon in solution and microbial biomass-C as affected by the addition of
various organic fertilizers and incubation at 0.3 bar and continuously
water logging (WL) condition of Numpong soil. F1=F2=F3=F4= Cont.
= Only Numpong soil; Line bars indicate stan-dard error of mean from four
replicates.

Respiration rates of a CO, in  two soils amended with
vermicompost combined with NH,NO, (C/N ratio =10) at day 0

and subsequently amended with a NH,NO, at day 14. Vertical

arrows indicate time of substrate additions. Bars represent one
standard error (SE); n=4

Dissolved organic carbon (DOC) and C in soil microbial biomass (C-SMB)
in two soils amended with vermicompost combined with NH,NO, (C/N
ratio =10) at day 0 and subsequently amended with a NH,NO, at day 14.
Vertical arrows indicate time of substrate additions. Bars represent one
standard error (SE); n=4

Dissolved organic carbon ( C-solution) and C in soil microbial biomass (C-
SMB) in two soils amended with vermicompost combined with
NH,NO, (C/N ratio = 10) at day 0 and subsequently amended with a
NH,NO, at day 14. Vertical arrows indicate time of substrate additions.
Bars represent one standard error (SE); n=4

Ammonium concentrations ( NH:) in two soils amended with
vermicompost combined with NH,NO, (C/N ratio =10) at day 0 and
subsequently amended with a NH,NO, at day 14. Vertical arrows indicate
time of substrate additions. Bars represent one standard error (SE); n=4
Nitrate concentrations (NO, ) in two soils amended with vermicompost
combined with NH,NO, (C/N ratio =10) at day 0 and subsequently
amended with a NH,NO, at day 14. Vertical arrows indicate time of
substrate additions. Bars represent one standard error (SE); n=4
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Abstract

The study on CO, release and determination of total available nitrogen estimate by the
amount of NH4+ and NO, in soil sample through incubation after added vermicompost,
vermicompost liquid and various earthworms showed maximum CO, release of during the first
week of incubation in unsteriled soil with earthworm and steriled soil mixed with vermicompost
liquid. After 1 week CO, release is decrease continuously from day 14 until day 28 CO, which
released the lowest. After that CO, release increased continuously from day 35 until day 42 with
steriled soil and unsterilized soil mixed with vermicompost liquid and various earthworms release
CO, the maximum when incubation period was 42 days. In addition, unsteriled soil mixed with
vermicompost showed the hyphae of fungus that can be seen with the naked eye due to
vermicompost liquid contained with organic compounds that decompose easily at higher rate than
the vermicompost. The available nitrogen was found in unsterile soil mixed with vermicompost
liquid and unsterile soil mixed with earthworm showed NH4+ content higher than vermicompost
adding and vermicompost have likely to make volume NO3_ higher than vermicompost liquid and
various earthworms in normal soil.

The study on type of soil, moisture content and form of the ratio of carbon and nitrogen
found that relationship between DOC and C-SMB in all three soil series of Nam Phong series,
Sapphaya series and Hang Dong series by DOC in high volume while C-SMB in low volume and
later, DOC volume is decrease while C-SMB volume is increase.

The study on carbon fraction and available nitrogen combined with soil types, moisture
content and repeated of nitrogen addition found that CO, evolution rate, the moisture content of
WL released CO, higher than average CO, evolution and Hang Dong series average CO, release
was higher than Nam Phong series, DOC and C-SMB (Hang Dong) < (Nam Phong) with
moisture content > 60% WHC. When DOC was decrease while C-SMB volume was increase at
the moisture content of 60% WHC. While DOC was increase but C-SMB volume was decrease
at the moisture content of WL, Ammonium (NH4+) volume of WL had NH4+ higher than soil that
had the moisture content of 60% WHC. Hang Dong series had NH4+ volume higher than coarse
textures and low organic matter soil (Hang Dong), nitrate (NO3—) volume that added in the second

times after 14 days or day 28 of incubation period showed the moisture content of WL with



nitrate (NO, ) volume higher than the level of 60% WHC. Hang Dong soil series had nitrate
(NO, ) volume higher than Nam Phong soil series.

The study on effect of water management in 2 patterns in rice cultivation were WL and
AWD. Results showed that WL and AWD per fresh weight of 66-day old rice found that WL
fresh weight was higher than AWD. Effect of water management in 2 patterns in rice cultivation
was WL and AWD per dry weight of 66-day old rice found that WL had dry weight higher than
AWD. Soil pH (66-day old rice) found no statistically significant difference.Pattern in rice
cultivation of WL and AWD per SOC, Avai P showed no statistically significant difference. Dry

weight, height and tillering of rice had found that Hang Dong series are volume the most.

Key word: Earthworm, Vermicompose, Microorganisms, Microorganism’s Respirations, Organic carbon
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q' = as a 4 + - = g dy
3199 4 519820IAVDIITNT IUMIIUATIZH NH, tag NO, Tumsfneiasall

a da + ad
mmm‘sn‘nﬂmmzﬂ.ﬂ AHMI
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Sodium nitroprusside dihydrate (Baethgen and Alley, 1989)
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Salicylic acid (Baethgen and Alley, 1989)
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(mg C 100 g-1 soil)
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Low C-N 0.005 0 0
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M195197 6 Experimental treatments used in this study

Water management : 3 types

Soil type: 3 soil

series

Fertilizer managements:

3 types

1.Alternate wetting and drying (AWDO0.3)
(Soils were flooded to a depth of 5 em moisture
and were allowed to dry up for 0.3 bar before
submerged (by measure the weight of each pot
e,g. pot +soil+water 0.3 bar) and then re-flooded
to waterlogging for a depth of 5 cm again. Thus,
soils were kept under repeated flooded and dried
conditions until rice was harvested.(w)

2. Alternate wetting and drying (AWD sat.)
(Soils were flooded and were allowed to dry up
for saturated soils (by measure the weight of

each pot e,g. pot +soil+water = saturated soils)

1. Numpong (Ng)

2. Sanpaya (Sa)

3. Hang Dong (Hd)

1: vermicompost1.6 t rai-1(NO)
2: N =15 kg rai-1, P205 =4 kg
rai-1(N15)

3: N =30 kg rai-1,P205 =4 kg
rai-1 and K20=7 kg rai-1(N30)
Vermicompost,P205 and K20
were applied for 1 time at basal
,and for N fertilizer was
applied for 3 times at basal
stage, 25 and 45 days after

transplanting.
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before submerged (by measure the weight of
each pot e,g. pot +soil+water 0.3 bar) and then
re-flooded to waterlogging for a depth of 5 cm
again. Thus, soils were kept under repeated
flooded and dried conditions until rice was
harvested.(S)

3.Waterlogging (WL) (Soils were flooded to w
a depth of 5 cm throughout the rice growth

period.(L)
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3 15.519% 42211% 39.827" 41.821° 47790  61.334"
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MW 4 Effect of soils, water regimes and decomposition of organic fertilizer that

represented by rate of CO, evolution.
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MW 5 CO, efflux rates (mg C day 1 g 1 soil) from sandy loam and sandy soils in response to
soil stabilizers without (a, b)/with (c, d) addition of plant residue (C: control soil, BC: biochar
250, BP: biopolymer, and PAM: polyacrylamide). Error bars represent the standard error of the

mean (n KN 4).
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WA 6 Carbon in solution and microbial biomass-C as affected by the addition of various
organic fertilizers and incubation at 0.3 bar and continuously water logging (WL) condition of
Numpong soil. F1=F2=F3=F4= Cont. = Only Numpong soil; Line bars indicate stan-

dard error of mean from four replicates.
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WA 7 Carbon in solution and microbial biomass-C as affected by the addition of various
organic fertilizers and incubation at 0.3 bar and continuously water logging (WL) condition of
Numpong soil. F1=F2=F3=F4= Cont. = Only Numpong soil; Line bars indicate stan-

dard error of mean from four replicates.
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NN 8 Carbon in solution and microbial biomass-C as affected by the addition of various
organic fertilizers and incubation at 0.3 bar and continuously water logging (WL) condition of
Numpong soil. F1=F2=F3=F4= Cont.= Only Numpong soil; Line bars indicate stan-

dard error of mean from four replicates.
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MNN 9 Respiration rates of a CO, in two soils amended with vermicompost combined with NH,NO, (C/N

ratio =10) at day 0 and subsequently amended with a NH,NO, at day 14. Vertical arrows indicate time of

substrate additions. Bars represent one standard error (SE); n=4
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MNN 10 Dissolved organic carbon (DOC) and C in soil microbial biomass (C-SMB) in two soils amended

with vermicompost combined with NH,NO, (C/N ratio =10) at day 0 and subsequently amended with a

NH,NO, at day 14. Vertical arrows indicate time of substrate additions. Bars represent one standard error

(SE);n=4
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MWN 11 Dissolved organic carbon ( C-solution) and C in soil microbial biomass (C-SMB) in two soils
amended with vermicompost combined with NH,NO, (C/N ratio = 10) at day 0 and subsequently amended

with a NH,NO, at day 14. Vertical arrows indicate time of substrate additions. Bars represent one standard

error (SE); n=4
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ANN 12 Ammonium concentrations ( NH4+) in two soils amended with vermicompost combined with

NH,NO, (C/N ratio =10) at day 0 and subsequently amended with a NH,NO, at day 14. Vertical arrows

indicate time of substrate additions. Bars represent one standard error (SE); n=4
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ms19h 11 m3tlaadaselulasnunindledunidludu 3 vila (Ng, Sa uay Hd) moldamsdans

Y '
AU ANUFUN 0.3 bar.

Total inorganic N (mg kg'l) Net
Treatment 7d 14d 21d 28d Sum Mineralization
0.3NpT1 1.04 2.53 8.19 4.20 15.96 3.16
0.3NpT2 1.59 1.83 7.66 3.82 14.90 2.23
0.3NpT3 1.25 1.89 ferl.S 3.62 14.51 2.37
0.3NpT4 1.43 2.08 8.55 7.23 19.29 5.80
0.3NpT5 0.59 1.89 8.34 4.76 15.58 4.17
Mean 1.18 2.04 8.10 4.73 16.05 3.55
0.3SpT1 1.80 2.86 7.41 4.40 16.47 2.60
0.3SpT2 2.74 2.67 5.52 4.85 15.78 2.11
0.3SpT3 2.07 2.51 4.68 3.78 13.04 1.71
0.3SpT4 2.42 2.05 9.45 4.67 18.59 2.25
0.3SpT5 1.05 287 8.51 5.98 17.76 493
Mean 2.02 2.46 7.11 4.74 16.33 2.72
0.3HAT1 3.67 3.47 9.37 4.43 20.94 0.76
0.3HdT2 5.12 4.53 9.03 11.97 30.65 6.85
0.3HAT3 3.49 3.57 6.97 3.40 17.43 -0.09
0.3HdT4 4.55 4.01 11.76 6.93 27.25 2.38
0.3HAT5 5.01 5.01 9.16 5.10 24.28 0.09
Mean 4.37 4.12 9.26 6.37 24.11 2.00
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ms1eh 12 mitasdaselulasouanniledunsdludu 3 vila (Ng, Sa ez Hd) moldms

Y v
IANIITAVANUFUN water logging (WL).

Total inorganic N Net
Treatment 7d 14d 21d 28 d Sum Mineralization
WLNpT1 1.28 1.68 2.54 1.14 6.64 -0.14
WLNpT2 1.31 1.71 1.45 0.67 5.14 -0.64
WLNpT3 1.69 2.70 3.35 0.56 8.30 -1.13
WLNpT4 1.67 2.32 1.57 1.27 6.83 -0.40
WLNpT5 1.64 2.12 0.84 1.01 5.61 -0.63
Mean 1.52 2.11 1.95 0.93 6.50 -0.59
WLSpT1 1.55 2.78 28 1.47 11.03 -0.08
WLSpT2 1.32 2.53 -63.87 1.50 -58.52 0.18
WLSpT3 1.24 2.77 -1.05 0.49 3.45 -0.75
WLSpT4 1.58 3.32 1.61 0.40 6.91 -1.18
WLSpT5 1.74 241 1.41 0.50 6.06 -1.24
Mean 1.49 2.76 -11.33 0.87 -6.21 -0.61
WLHdT1 4.79 7.19 30.04 12.41 54.43 7.62
WLHdT2 5.22 6.47 60.99 12.07 84.75 6.85
WLHAT3 6.21 7.20 30.92 13.61 57.94 7.40
WLHdT4 7.05 7.94 23.98 14.71 53.68 7.66
WLHAT5 7.00 8.30 -383.65 15.97 -352.38 8.97
Mean 6.05 7.42 -47.54 13.75 -20.32 7.70
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