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Abstract: To investigate the regression relationships between greenhouse gas ( GHG) emissions and soil microbes in a
double-rice paddy soil under various management practices, a two-year study was conducted to observe the seasonal
variation of GHG emissions and activities of soil microbes (SMA ) as well as their populations ( SMP) using the closed
static chamber—GC ( gas chromatography) and the most probable number methods. There were seven management practices

(or treatments) , including CWS ( Conventional Tillage + Without Straw Residues + Urea) , NWS ( No Tillage + Without
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Straw Residues + Urea) , SCU ( Conventional Tillage + Without Straw Residues + Controlled-Release Urea), HN ( High
Stubbles + No Tillage + Urea), HC ( High Stubbles + Conventional Tillage + Urea), SN ( Straw Cover + No Tillage +
Urea) and SNF (Straw Cover + No Tillage + Urea + Continuous Flooding). The average values of seven treatments’ daily
fluxes of GHGs and SMA as well SMP were used for the analysis in this study. Regression analysis was conducted using the
R statistical software. Similar seasonal variations of methane flux and SMA as well as the amount of soil methanogens
(MET) were found in the rice growing season of 2008—2009 ; and same regularity occurred in the temporal distribution of
nitrous oxide flux and the amount of soil nitrifiers and denitrifiers. Furthermore, there was a strong correlation between
methane flux and SMA as well as the population of MET. The relationships of methane flux vs. SMA and methane flux vs.
MET can be represented by using the exponential and quadratic polynomial models, respectively. Simple regression indexed
that the quantity of MET could explain individually at least 96.96% of variance of methane flux (R*=0.969, P<0.001) ,
but the fitting precision of multiple nonlinear regression of methane flux with two factors of SMA and MET (R*>=0.975, P<
0.001) was higher than the univariate regression analysis. Besides, the pronounced positive dependency of nitrous oxide
flux with soil nitrifiers and denitrifiers has also been found ( P<0.05). The mixed binary nonlinear regression of nitrous
oxide flux with the SMP of the two types of microbes can explain at least 70. 4% of variance of nitrous oxide flux (R’ =
0.704, P<0.001), and of course the fitting precision of multiple nonlinear regression was higher than the simple regression
using the SMP of either nitrifiers or denitrifiers. However, as we know, GHG emissions from paddy soils are affected by
many factors, of which SMA and SMP are the most direct influential variants. In order to reasonably reveal the interactions
between GHG emissions and environmental variables, the multivariate nonlinear regression analysis should be carried out

based on data derived from the extensive field experiments rather than few laboratory trials.

Key Words: CH, and N, O emission; double rice field; most probable number method ; methanogens ; nitrifiers; denitrifiers;

multivariate regression
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Table 1 Design of experimental treatments

ERIRE Bt AR
N(JRZE) . . s

U P,04 K,0 Controlled- High Rice straw TE% BEE
rea release urea stubble cover Irrigation Tillage

E L E L E L E L E L E L
TG AN IS H CWS 150 180 90 45 90 112.5 MSD CT
R AN A H NWS 150 180 90 45 90 112.5 MSD NT
BHFERS SN TE BT ScU 90 45 90 112.5 441 529 MSD CT
Gk R EEL H HN 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500 MSD NT
BB AR H d 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500 MSD CT
G FE 358 H SN 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500  MSD NT
Gl 35 10 H T SNF 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500 CF NT

B SRR, Lo WO R R AR AR A A0 A9 5 1, 55 A A B NP K S EEAATR); MSD: RIUIRNIL, CF . FFERE e, CT. BIPE, NT. %
#F; CWS: Conventional Tillage + Without Straw Residues + Urea, NWS: No Tillage + Without Straw Residues + Urea, SCU: Conventional Tillage +
Without Straw Residues + Controlled-Release Urea, HN: High Stubbles + No Tillage + Urea, HC: High Stubbles + Conventional Tillage + Urea, SN:

Straw Cover + No Tillage + Urea,SNF: Straw Cover + No Tillage + Urea + Continuous Flooding
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Fig.1 Temporal variation of methane flux and activities of soil microbes and amount of methanogens from rice paddy
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Fig.2 Regression analysis of methane flux and soil microbes from rice paddy
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Fig.3 Temporal variation of N, O flux and amount of nitrifiers and denitrifiers from rice paddy
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Table 2 Regression model of N, O flux and amount of nitrifiers and denitrifiers

[ A

Regression model & R P
(RN Fn=4.46xlog(ni) 15 0.651 5.53x107°
Nirifiers Fn=2.51x107xni~0. 011x107'" xn;2 14 0.7013 8.34x107°
A A Fn=3.386xlog( den) 15 0.6336 8.04x107°
Denitrifiers Fn=1.3x10">xden—0.00291x10 7' xden> 14 0. 6642 0.0002
G Dualistic Fn=0.6659%1075 xni+2. 095xlog( den) 14 0.704 7.82x107°

Fn=2.44x107° xni+0. 898 %107 xden—0. 0213 x107'° xnixden 13 0.7523 8.23x107°
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