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Characteristics of typical paddy soil organic carbon fractions and their main
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Abstract; Paddy soil is a key type of cultivated soil in China. Precisely understanding the characteristics and main control
factors of paddy soil organic carbon fractions is critical to quantitatively evaluating soil organic carbon (SOC) quality and
monitoring its trends. We collected 65 soil samples from 13 soil profiles associated with three major paddy soil types in the
Yangtze River Delta, including 5 hydromorphic paddy soil profiles, 3 percogenic paddy soil profiles, and 5 degleyed paddy
soil profiles. Through long—term soil incubation experiments, the SOC decomposition amounts were measured at different
times (1, 3, 5, 7, 10, 15, 22, 29, 36, 43, 50, 60, 70, 84, and 99 days) ; the amount of resistant SOC(C,) was
determined by the acid hydrolysis method, and the amount of active SOC(C,), slow SOC(C,), and resistant SOC(C,)
were simulated by fitting a three —pool first —order equation to the above data. Distribution characteristics of paddy soil
organic fractions in profiles (0—100 cm) were analyzed and illuminated, and main control factors on SOC fractions were

obtained through principal component analysis. Finally, a regression model was established to predict SOC fractions from the
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main control factors. Results showed that the amount of active SOC(C, ), slow SOC(C,), and resistant SOC(C,) declined
with the increase of soil profile depth, and that the rate of SOC fraction decrease in the upper layer (0—40 cm) was faster
than in the subsoil (40—100 cm). The type of paddy soil did not influence the amount of soil organic carbon fractions
significantly. The C, pool comprised less than 5.3% of the total SOC, and the proportion of the C, pool, which was more than
60% in total SOC, was larger than the combined proportions of the C, and C, pools. The amount of SOC fractions was
significantly higher in topsoil (0—20 c¢m) than in other soil horizons. The variation in total SOC was mainly due to the C,
and C, contributions. Therefore, more attention should be paid to the fractions of C, and C, when maximizing carbon
sequestration in soils. The type of paddy soil and the depth primarily influenced the organic carbon composition of the
topsoil. This research found that total SOC, total nitrogen (TN), and pH were the main control factors influencing the
differences in SOC fraction amounts, and they can be used to predict SOC fraction amounts to more comprehensively
understand the SOC cycle. Determining the amounts and composition proportions of SOC fractions can contribute
significantly to mastering soil organic carbon pool dynamics. Creating a cost effective model to predict SOC fractions is
meaningful and urgent. According to our research, SOC fractions can be predicted from the basic physical and chemical

properties of soils.

Key Words: SOC fractions; main control factors; prediction model; paddy soils; Yangtze River Delta
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Fig.1 The distribution of SOC fractions amount in profiles of different paddy soils
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Table 2 Difference analysis on the amount and proportion of SOC fractions in all layers of each paddy soil profile

o WEAR ARt ERAR ek Pt Yot

D hzj The amount of The amount of The amount of The proportion of The proportion of The proportion of
epths/em C,/(&/kg) C./ (g/kg) ¢/ (g/kg) C,/% C/% C,/%
0—20 0.44+0.06aA 5.02+3.53aA 11.75+2.68aA 2.65+0.60a 27.50+12.04aA 69.85+11.64bB
20—40 0.23+0.07bB 2.44+1.64abAB 5.34+1.41bB 3.16x1.37a 28.38+12.34aA 68.47+11.64bB
40—60 0.18+0.05cdeBCDE  1.16+0.87bcAB 5.68+5.18bB 3.45+1.95a 17.32+9.98bB 79.22+10.11abAB
60—80 0.17+0.05deDE 0.78+0.76cdeB 6.49+4.77bB 3.11+1.88a 10.24+6.10beB 86.65+6.48aA
80—100 0.15+0.05¢E 0.62+0.76cdeB 5.33+4.85bB 3.33x1.66a 9.08+6.00cB 87.59+5.66aA

RPN ERE FhE R 22 5kt 3 (P <0.01) , ARING PR R ZE SR BE (P <0.05)
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IR 25 e LRI ARl 3 PERk HU]-5 KRS £ B TR HE TE K
2.3 UMK LA PR S0 A8 Y R b

XE7RAE L 65 4> LR S BRALFE AR EAT T 0 A B A SRR i 4 D E R T R TTIR R C 4
i 83% , SE AR B 3T EOR ;i i WA P (18] 2) i 3 A JE o T BEMN TR0, FR W% — N 7 B R
AT T AT (£ 3) .

http ; //www.ecologica.cn



15 FATE AR S RDKRE A HUBRZH 53 F s O 4R T 7

B—FRr Y, R FAEKRS £ SOC R A E,
pH R4 2 FA KB, H AR R B XA X 0.
78 LA I, X — T XA ML AL 43 B i ) TTHR R A 37,
8% , ViH] T3 SOC & & A H  pH A A4 A & & 52
KRG AR > & m i) PR E B F Wl Y, 7
VI o TR U YA ol S R NI £ B ST G B
0.75 1 0.81, X6 HLAK 41 73 1 BTk I 22.9% , S 5210
VI e S R E R e R S e e Y A
fi 2R b ey 35K, XA AL 4 43 B £ 19 DTk R R
14.0% , %7K FeE A ALKk 20 43 7 12 5 0l e /) 5 HA 32
GIXF A UL 43 & B DTk A G T 23.8% , UK AE

¥:4F{H Eigenvalue

1 1 1 1 1 1 | 1 1 1

1
1 2 3 4 5 6 7 8 9 10 11
BB
The number of principal components
B2 #®aE
Fig.2 Screen plot

ST A LR > SRR N R 2 H N
THIE(R3),

XF LA _EAREC) EFE N 75K £ 65 A ERE d A AL AL o0 & S BEAT AR OG0 A A B, KA AT BB 5 4
AR S R A8 PRI P &t AR R ARG, HAR A M 5 2 52 B35 IEAH G &R FE R pH {5
SRRy R AR TURIOC , R OBPRL SRR T 3 LA S A PR S i AR B IR OE (R 4) . BAR,
T 2 P KRS L /N A B T KA b =R HLBRZH 23 1T | 32 DR O b B E T P 2Bl C/N (B
T IR PV AR R IR A R pH A KA R T O K RS A BB A 53 A B, R AR 3%
X T DM HE K AR R A AN ST LA HLBR T AR pH AR AR TT AR 2 A W XK R LA BILR 2 S 1
fifet T L HEABURL KRR/ IN (R BB FIDREARLE T IR B A A L 28 2 oA X 1 39 BB 2H 43 1) 43 i ™ £
BLAS

®3 EHSBEER

Table 3 Principal components loading matrix

A IS FERSr Y, FHSY Y, EHSY Y,
Influencing factors Principal components Y, Principal components Y, Principal components Y5
AP Organic carbon 0.92 -0.01 -0.15
ZXH Bulk density -0.81 0.26 0.24
pH & -0.78 0.10 0.05
BRE L C/N 0.51 0.13 -0.69
S5 5 Total N 0.91 -0.10 0.12
£fi i Total P 0.48 -0.66 0.48
244 Total K -0.09 0.60 0.53
AW R Available P 0.60 -0.58 0.42
HA . Available P 0.55 0.56 0.34
fibki % i Sand content -0.10 -0.01 0.55
#rki & Silt content -0.48 -0.75 -0.12
KR & Clay content 0.46 0.81 -0.00

x4 KBEITANBRESSESEIERFHEXESH

Table 4 Correlation analysis for the amount of organic carbon fractions and principal factors in paddy soils

ER g A e s h i
A oL " WAL | R i ik o it
SOC/ Total N/ Bulk density/ pH .
Items C/N N Silt content/ % Clay content/ %
(g/'kg) (g/'kg) (g/cm”)
C, 0.68 " 0.75*" 0.26 " -0.62"" -0.54"" 0.06 -0.08
C, 0.76 " 0.827" 0.27" -0.64"" -0.68"" -0.23 0.23
C, 0.94 " 0.81"" 0.70 " -0.71"" -0.41"" 0.33"" 0.37*"

# IR 0.05 KF_ERFHI; =+ FIR 0.01 KF_EBFHIK
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Fig.3 Plots of the cumulative probability standardized residuals
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Table 5 Results of paired T test between the experimental and predicted values on SOC fractions amount

FiE X 7 HH PR *ﬁa‘é%iﬁz‘. i 5 L K
Paired variables Mean Standard deviation  Correlation coefficient df Sig. (2-tailed)
C, 0.02 0.06 0.57 0.61 4 0.57
C, 0.64 1.39 0.89 1.03 4 0.36
C, -0.63 1.36 0.96 -1.04 4 0.36
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