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Effects of Tillage and Plant Residue Management on Growth, Yield
and Carbon Stock in Plant and Soil Under Rice Production
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Abstract

Combination effect of sgoil tillage
and rice straw management on rice growth,
yield, and carbon stock was investigated by
using the Pathumthani 80 rice variety. This

experimental designed by 2x2 Factorial
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in Completely Randomized Design with 4
Two main treatments of soil

and 2)

replications.
preparation included 1) tillage,
minimum tillage. In addition, 2 sub-treatments
of rice straw management before soil
preparation included 1) rice straw burning,
and 2) remain rice straw in field were studied.

Combination of soil tillage and remain
rice straw in field treatment show height
rice plant high compared to combination of
minimum tillage and rice straw burning
treatment. While, rice grain yield under remain
rice straw treatment was higher than rice
straw burning treatment and significantly
different. Other characteristics included tiller
number of rice plant, soil carbon content,
soil organic carbon content, total carbon in
soil, and bulk density were not significantly
different in this study. Carbon-dioxide

emission from all treatment was not

significantly different. However, potential
of higher emission rate was observed from
combination of minimum tillage and rice
straw burning treatments (365.05 g CO,-C/
m?/crop). Soil carbon stock of biomass was
significantly different. Minimum tillage
treatment show higher soil carbon stock
of biomass (871.72 kg/rai) than that tillage
treatment. Soil carbon contents from all
treatment were not significantly different. Soil
carbon contents from combination of tillage
was higher than combination of minimum

tillage (7,730.04 kg/rai) and remain rice straw

was higher than rice straw burning treatment

(7,911.63 kg/rai).
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
Tillage (T1) 116.75 122.88 119.82a
Minimum tillage (T2) 111.13 114.25 112.69Db
Average (B) 113.94Db 118.57 a
F-test; T *

B *
TxB ns
% CV 45
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
Tillage (T1) 20.50 19.00 19.75
Minimum tillage (T2) 22.50 18.75 20.63
Average (B) 21.50 18.88
F-test; T ns

B ns
TxB ns
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
Tillage (T1) 764.00B 930.26A 858.00b
Minimum tillage (T2) 976.00A 952.00A 953.00a
Average (B) 870.00b 941.00a
F-test; T *

B *
TxB *
% CV 11.21

vaneing ns Ao [uaneeiunnaia
Q9 WONENIUNNENATISEALAINTDN 95%

9197 4 FNTAUNLTEMTURIAUARIMIAUN LN HANAS

Rice straw burning (B1)

Remain rice straw (B0)

Treatments oM (0] pPb  Total C oM ocC pPb  Total C

(%) (%) (g/em®) (%) (%) (%) (g/cm®) (%)
Tillage (T1) 6.06 3.03 095 3.15 6.51 3.25 0.98 3.38
Minimum tillage (T2) 597 299 107 3.11 5.86 2.93 0.96 3.05
Average (B) 6.02  3.01 1.01 3.18 6.19 3.09 0.96 3.22
F-test; T ns ns ns ns ns ns ns ns
B ns ns ns ns ns ns ns ns
TxB ns ns ns ns ns ns ns ns

% CV (OM) 12.23

(0C) 12.23

(Pb) 6.29

(Total C) 12.23

Vaneing  ns fia INUGNENIAUNIEDE
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Rice straw burning (B1) Remain rice straw (B0)
Treatments Average (T)
Total C (%) Total C (%)
Tillage (T1) 37.16 36.85 37.01
Minimum tillage (T2) 37.23 37.19 37.21
Average (B) 37.20 37.02
F-test; T ns
B ns
TxB ns
% CV 0.79
waNeNng ns Mo INUGNEIAUNIFDA
3. wauasns lawsauwazlawsausies nswnee (g CO,-C/m*crop) (mmﬁ 6) WEIWLINT
douazlsiwnmads davBnmendvausousaluie  lanssionfurnaeds Sammstantaas
Sosmfufendn malowenmesms  Meansueulesanledanaamamslgniond
Sommeiiaicnotn aifnadeUsnmensuan §n Ao 363.05 g CO,-C/m%crop F09a98N M3
Vil (Total C) Mflemauenenatims  lonsausanfiuwneads nslowsdassiniiy
#A8 (319 5) lairnaadauasms onwmusanivlsisnaads fa
4. KNAYBINIT LINSIULAL FONSIUTRY N5NIGD 463.90 475.10 Way 485.07 g CO,-C/m?%crop
Fouazlivwinads sanslandseeMzansven-  euddy é’q’qgﬁﬁ 1 mslonTiudesfinisdan
losanlaa | Uaaegensuanlaean lsddteunmalonsm
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
Tillage (T1) 436.90 485.07 460.96
Minimum tillage (T2) 363.05 475.10 419.06
Average (B) 399.98 480.09
F-test; T ns
B ns
TxB ns
% CV 12.58
waneing  ns fio (NUGNEIUNIEDa
/
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
Tillage (T1) 754.07 798.33 761.20b
Minimum tillage (T2) 846.81 896.62 871.72a
Average (B) 800.44 847.48
F-test; T *

B ns
TxB ns
% CV 8.39

anging  ns Ao liuanenariumesfif

09 WONENITUNNENATISEALAINTD 95%

a ! 6 a a (% ! !
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Treatments Rice straw burning (B1) Remain rice straw (B0)  Average (T)
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