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ABSTRACT: The aim of this study was to study organic residue decomposition rate, changes in microbial activity,
some soil properties, and nutrients in salt affected coarse texture soil. The experiment was a randomized
complete block (RCBD) with three replications which organic residue treatment consisting of groundnut stover,
vetiver grass leave, rice straw, and rice husk which had different chemical compositions especially organic rich N
content (groundnut stover) and high resistant compounds as lignin and cellulose (rice husk). The result of study
found that the fast decompost rate (k;) especially in the first 2 weeks, with highest decomposition rate in soil
treated by vetiver grass. The slow decomposition rate in the later stage k, (rice husk) was found. Decomposition
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rate was negatively correlated with N residue (r = -0.906**) and positively correlated with C/N ration (r = 0.729%).
We also found that microbial activity as shown by CO, evolution was occurred immediately especially in
groundnut stover and rice husk which depend on N (r = 0.723%**) and lignin (r = 0. 771**) in the residue. Microbial
biomass carbon (MBC) and microbial biomass nitrogen (MBN) at week 8, had the highest in soil treated with rice
straw and groundnut stover, respectively; while the efficiency of the microbial quotient (gCO2) was increased in
groundnut stover and decreased in rice straw treatments. In addition, adding organic material led to decrease in
bulk density, increased water holding capacity, decreased electrical conductivity, and also increased in cation
exchange capacity. The concentration of soil nutrients was increased including total nitrogen, available
phosphorus, exchangeable potassium, calcium, magnesium, and sodium which related with soil moisture content.
This results of changes in soil microbial activity, soil properties, soil nutrients. This reflects changes that have led
to apply for soil, water, and fertilizer management in rice cultivation in coarse texture soil.

Keyword: salt affected coarse texture soil; organic residue; decomposition rate; microbial activity; microbial
biomass
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Anderson and Ingram, 1993)
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Table 1 Initial physical and chemical properties of topsoil (0-15 cm) at before organic residue

incorporation

Soil properties Mean values
Sand content (%) 71.53
Silt content (%) 24.34
Clay content (%) 4.13
Soil texture Sandy loam
Bulk density (g/cm?) 1.63
Soil pH (1:1, soil:H,0) 6.50
EC (1:5, soil:H,0) dS/m 0.015
Soil organic matter (g/kg) 2.46
Total nitrogen (total N; ¢/kg) 0.12
Available phosphorus (g/kg) 42.8
Exchangeable Calcium (exch.Ca; cmol/kg) 1.21
Exchangeable Magnesium (exch.Mg; cmol./kg) 0.20
Exchangeable Sodium (exch.Na; cmol /kg) 1.63
Exchangeable potassium (exch.K; cmol./kg) 0.02
Cation exchange capacity (CEC; cmol/kg) 4.18
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Table 2 Chemical compositions of organic residue locally available in Northeast Thailand

Organic residue C N Lignin Cellulose C/N Lignin/N
.............................. /K,

Groundnut stover 310.2 18.3 90.2 374.5 16.9 4.9

Vetiver grass (leave) 342.4 9.9 66.6 351.9 34.6 6.7

Rice straw 325.1 1.7 27.2 425.1 42.2 3.5

Rice Husk 309.8 6.0 148.1 480.5 51.6 24.7

Cow manure 173.3 8.3 72.1 473.0 20.9 8.7
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Table 3 Ash free dry weight remaining at weeks after litterbag burial

Treatment Ash free dry weight remaining (g) at weeks after litterbag burial
1 2 a4 8 16 26 52

Groundnut stover 13.89a 9.27a 7.80ab 7.34ab 2.13b 2.12c 1.87b
Vetiver grass 7.04c 5.27b 4.69b 4.50b 3.89b 3.77b 3.49b
Rice straw 9.94b 9.76a 8.23ab 7.10ab 3.82b 1.60c 1.49b
Rice husk 14.31a 11.42a 11.01a 10.71a 10.26a 9.89a 9.38a
SED 0.8%* 1.4% 1.5% 1.5% 1.3%* 0.5%* 1.1%*
CV. (%) 9.48 19.73 24.05 26.06 32.50 14.65 34.81

194

Mean in the same column followed by the same lower case letters are not significantly different (p>0.05), LSD

SED = standard error of the difference

*, ** = significantly different at p<0.05 and < 0.01, respectively
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Table 4 Pearson correlation coefficients (r) between decomposition rate and residues chemical compositions

Decomposition rate C N Lignin Cellulose N
- k; (423u3n) -0.906** 0.595 -0.439 0.332 0.063
- k, (¥391189) 0.250 -0.582 0.593 0.596 0.729*

*, ** = significantly different at p<0.05, 0.01, respectively
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Table 5 Pearson correlation coefficients (r) between decomposition rate and some soil properties at before and

after residue incorporation

Period Soil EC N P K Ca Mg Na
(Week) moisture (dS/m) (g/kg) (mg/kg) - (cmol/kg) ——-----m-mmmmmmmmv
(%)

Decomposition rate (k,) at early stage

0 0.009 0.162 0.792* 0.258 0.451 -0.050 -0.595 -0.385
1 -0.451 0.127 0.211 -0.159 0.110 -0.307 -0.765% 0.741*
2 0.094 0.395 -0.109 -0.484 -0.213  -0.255 -0.250 0.156
4 -0.012 -0.690 -0.690 0.226 0.005 0.100 -0.683 0.856**
8 0.252 -0.522 -0.258 -0.074 0.450*  -0.337 -0.746* 0.176
16 0.505 -0.385 -0.085 -0.316 0.093 -0.669 -0.752% 0.447
26 0.710* -0.094 0.021 0.447 0.291 -0.521 0.103 0.066
52 0.029 -0.450 0.063 0.147 0.083 -0.466 -0.537 -0.305

Decomposition rate (k,) at later stage

0 0.188 -0.718* -0.897* -0.710* -0.152  -0.203 -0.049 -0.411
1 0.495 0.636 -0.088 -0.055 0.640 0.653 0.490 -0.545
2 0.139 -0.194 0.787* -0.282 0.916*  0.468 0.617 -0.432
4 0.392 0.559 0.440 -0.886* 0.294 -0.163 0.492 -0.633
8 -0.078 0.512 0.853% -0.650 -0.117 0.552 0.581 -0.418
16 0.152 0.951** -0.076 0.593 0.199 0.254 0.309 -0.410
26 -0.014 0.568 0.102 -0.796* 0.523 0.583 0.326 -0.015
52 0.089 0.575 -0.338 -0.492 -0.097 0.287 0.110 0.383

*** = significantly different at p<0.05 and <0.01, respectively
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Figure 3 Carbon dioxide (CO,-C) evolution (mg kg day™) as affected by different organic residue incorporation

Table 6 Pearson correlation coefficient (r) between carbon dioxide (CO,-C) evolution after residue

incorporation and organic residues chemical compositions

Period (Week) @ N Lignin Cellulose C/N Lignin/N
0 0.244 0.459 0.771%* -0.130 -0.067 0.466
1 0.371 0.723%* 0.088 -0.430 -0.302 -0.212
2 0.136 0.242 -0.106 -0.168 -0.112 -0.183
4 0.015 0.041 -0.215 -0.052 -0.051 -0.195
8 0.321 -0.170 -0.562 -0.344 0.175 -0.404
16 0.155 -0.042 -0.403 -0.150 0.056 -0.312
26 -0.303 0.254 0.291 0.318 -0.243 0.154
52 -0.289 0.305 0.293 0.286 -0.275 0.133
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Figure 4 Soil microbial biomass carbon (mgC kg™ soil) as affected by different organic residue incorporation
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Table 7 Pearson correlation coefficients (r) between residues chemical compositions and microbial biomass C at

52 weeks after residue incorporation

Period (Week) @ N Lignin Cellulose C/N Lignin/N
0 -0.053 -0.515 0.087 0.476 0.471 0.330
1 -0.001 -0.406 -0.404 0.298 0.334 -0.127
2 0.463 0.195 -0.282 -0.390 0.074 -0.300
a4 -0.363 -0.420 -0.466 0.250 0.022 -0.230
8 0.017 -0.368 -0.044 0.504 0.441 0.186
16 0.268 -0.163 -0.171 0.194 0.384 -0.008
26 0.075 0.275 -0.312 -0.325 -0.264 -0.395
52 -0.335 -0.682% -0.333 0.445 0.294 0.008
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Table 8 Metabolic quotient (gCO,) in soil after incorporation of different organic residue
Metabolic quotient (gCO,) (mg CO,-C g MBC d™)
Treatment
0 1 2 4 8 16 26 52
Control 0.073c 0.041b 0.421 0.082 0.445a 0.032 0.241 0.829a
Groundnut stover  0.410a 0.258a 0.324 0.399 0.163bc 0.078 0.157 0.601a
Vetiver grass 0.271ab 0.096b 0.206 0.165 0.216b 0.122 0.142 0.084b
Rice straw 0.156bc 0.037b 0.278 0.202 0.089c 0.033 0.214 0.060b
Rice husk 0.276ab 0.079b 0.270 0.121 0.088c 0.048 0.397 0.098b
Cow manure 0.198bc 0.038b 0.375 0.067 0.099c 0.104 0.172 0.064b
LSD? 0.067* 0.041* 0.175 0.086 0.038** 0.033 0.179 0.177*
CV. (%) 29.14 4a4.64 55.96 49.79 20.78 47.89 81.09 61.24

Mean in the same column followed by the same lower-case letters are not significantly different (p>0.05), LSD.

SED = standard error of the difference

¥, ** = significantly different at p<0.05, <0.01, respectively.
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Figure 6 Bulk density at before and after organic residuce incorporation
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Table 8 Soil moisture in soil under different organic residue at 52 weeks after residue incorporation

Treatment Soil Moisture (%) at weeks after different organic residue incorporation
0 1 2 4 8 16 26 52
Control 12.67 17.95 19.49 19.33 11.39  20.77 7.19¢ 15.17
Groundnut stover 15.99 22.63 21.25 20.47 10.27 2311 7.76bc  19.90
Vetiver grass 15.93 20.76 21.52 19.56 12.83 2681 895ab  19.98
Rice straw 16.57 20.74 22.15 25.51 1378  29.04 8.72abc  21.34
Rice husk 15.94 20.08 20.98 20.03 1233 2359  7.69bc  20.12
Cow manure 14.49 20.93 21.23 21.21 11.44 2334 10.18a  17.51
SED 1.12 1.20 2.03 3.53 4.31 2.40 0.64* 1.92
C.V. (%) 7.39 5.87 9.64 16.81 35.90 9.83 7.63 10.12

Mean in the same column followed by the same lower case letters are not significantly different

(p>0.05), LSD. SED = standard error of the difference * = significantly different at p<0.05
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Figure 6 Electrical conductivity (1:5 H,O, mS cm™) after organic residuce incorporation

Mnmsmaaduiussenisinniliihvestiufuauduluiu asdiui snisiliihdanduiusneauiu
arutuAtluge 1§ (2 nsngnew 2559) 331 luanwiuiifarutudutudmalimmsiliihanasduniainnn
ﬂ%uwmwuﬁmﬂiu%qﬁménLLazLﬁmanwwﬁwmuﬁﬂu‘daﬂguﬂ aonnanIu Topark-ngarm et al. (1990) wunAINIsUI WA
YosuTieLEn 4 526U A 0-5 wal. 5-10 wa. 10-20 wal. WAy 20-30 @y, axdiaranasluggely esanindeludounaslsdas
Qﬂ%ﬁ”waLLazlmaaqgiﬁu%y’uﬁNmm%mmﬁmuﬁmﬂaam uena1ni Tudaedunidl 26 (24 $urnau 2559) wuanduius
mavansgwieansihlaihfuaraduluiu (7.19-10.18%) %’nLﬁuﬂm‘ﬁ'L‘fimmﬂmiizmaﬁﬂaaﬂmﬂﬁuqa Tneindeudisnu

FoIIUAANTUERUTUUY (Table 9)



KHON KAEN AGRICULTURE JOURNAL 51 (1): 187-209 (2023)./d0i:10.14456/kaj.2023.15. 205

Table 9 Pearson correlation coefficients (r) between soil properties and soil moisture content after residue

incorporation
Period  Parameter EC N P K Ca Mg Na
(Week) dSm?)  (gk¢)  (ppm) (cmol, kg") v
0 r -0.056 0539  -0.092 -0.058 0.416 0.510 0.539
lpl 0.862 0.070 0.774 0.857 0.178 0.090 0.070
r -0.648" 0.240 0.281 0.237 0.565 0.586 0.240
! lpl 0.022 0.452 0.376 0.456 0.055 0.044 0.452
r -0.327 0.500  -0.161 0.172 -0.043 0.062 0.500
? lpl 0.298 0.097 0.616 0.591 0.894 0.847 0.097
r -0.227 0.115  -0.205 0.026 0.007 -0.023 0.115
‘ lpl 0.476 0.721 0.521 0.934 0.980 0.943 0.721
r 0.171 0.208  -0.363 0.085 0.199 0.298 0.208
i lpl 0.594 0.514 0.245 0.792 0.535 0.345 0.514
r 0.509 0.058 0.418 0.063 0.136 0.009 0.058
1 lpl 0.091 0.857 0.175 0.844 0.671 0.975 0.857
r 0.586 0618  0.649" 0.752" 0.607" 0.734" 0.618"
% lpl 0.044 0.032 0.022 0.004 0.036 0.006 0.032
r -0.046 0.086  -0.014 -0.002 0.308 0.231 0.086
> lpl 0.885 0.788 0.965 0.993 0.330 0.469 0.788

pl = probability
*** = significantly different at p<0.05, <0.01, respectively
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Figure 7 Soil nutrients as affected by different organic residuce incorporation
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