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Effects of Simulated Acid Rain on Soil Carbon Pool and Soil Carbon
Pool Management Index of Paddy Field in Fuzhou Plain
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Abstract: In order to clarify the effects of acid rain on soil organic carbon content and soil carbon pool in pad-
dy fields, the paddy field in Fuzhou Plain was taken as the research object, and the control (CK), simulated
pH 2.5, pH 3.5, pH 4.5 acid rain treatments were set up in early and late rice at different growth stages to
determine and analyze organic carbon component content of Paddy soil under the simulated acid rain. The re-
sults showed that acid rain had different effects on soil total organic carbon (SOC). During the whole grow-
ing season of early rice, the effect of acid rain on soil SOC content was not significant (P > 0.05). For the
late rice, the soil SOC contents of the acid rain treatments were 24.70% , 10.47% and 9.97 % higher than that
of CK during the greening period, and during the maturity period, the soil SOC contents were 6.33% .,
8.75% and 9.46 % higher than that of CK. Acid rain significantly increased soil SOC content (P <C 0.05).
During maturation period of early rice, the dissolved organic carbon (DOC) content of the CK was signifi-
cantly higher than that of the pH 3.5 acid rain treatment. The comprehensive effect of acid rain on soil DOC
content was not significant during the whole growth period of late rice (P > 0.05). The application of acid
rain made the soil oxidizable carbon (EOC) content lower than that of the CK (P <C 0.05). The soil microbi-
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al biomass carbon (MBC) content of early and late rice showed obvious change with time. The MBC content
of the early rice in the CK was lower than those in the acid rain treatments (P < 0.05), while that of the late
rice was the opposite. There was a significant positive correlation between soil SOC and TN, TP, conductivi-
ty and water content in early rice (P < 0.01). There was a significant positive correlation between soil SOC
and TP in late rice (P <C 0.01). Taking the CK of the early and late rice as the reference soil, the carbon
storage activity (A) and carbon storage activity index (AI) of the early rice during greening period and late
rice during jointing and mature periods in the acid rain treatment were lower than those of the CK, and there
was no significant difference at other growth stages, and within a certain range, the paddy soil organic carbon
pool maintained a certain degree of activity. The carbon pool index (CPID) and carbon pool management index
(CPMD of the early rice during greening period, late rice during jointing and mature periods in the acid rain

treatments were significantly lower than those of the CK (P <CT 0.05). Acid rain treatment reduced the

CPMI, which would be detrimental to rice growth.

Keywords: carbon component; carbon pool management index; acid rain; paddy field; Fuzhou plain
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BEH W
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*x2 BWALETIERASZARESTHEEVERMBEXESHT
sk g i
[\
o SOC DOC MBC EOC SOC DOC MBC EOC
SOC 1.000 —0.164 —0.036 0.284 1.000 0.236 0.037 —0.074
DOC —0.164 1.000 —0.758"* —0.136 0.236 1.000 —0.436"*  —0.150
MBC —0.036 —0.758"" 1.000  —0.148 0.037 —0.436" " 1.000 0.136
EOC 0.284 —0.136 —0.148 1.000 —0.074 —0.150 0.136 1.000
DOC/SOC —0.618"" 0.804°°  —0.530"° —0.235 —0.185 0.746* " —0.299 0.024
MBC/SOC —0.385" —0.641"" 0.924** —0.228 —0.224 —0.467"" 0.950" " 0.143
EOC/SOC —0.594**  —0.006 —0.080 0.584" —0.341"  —0.189 0.121 0.959" "
TN 0.575" " 0.504** —0.535"" —0.031 0.253 0.341"  —0.078 —0.338"
TP 0.811°*  —0.378" 0.256 0.175 0.480" " 0.065 —0.225 —0.112
B SR 0.551"" 0.159 —0.483" " 0.399" 0.338" 0.690" "  —0.210 —0.291
oK E 0.542" " 0.309 —0.539" " 0.372" 0.262 0.503** —0.318 —0.022
pH —0.044 0.275 —0.307 0.221 —0.373" 0.205 —0.099 0.056
+ 5 —0.244 —0.745"" 0.745"* —0.084 0.232 0.626"" —0.231 —0.046

W n=36; * RIRTE 0.05 A GO | B FASE s * % FIRTE 0.01 KU | i A,
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e 3 ATHL, AR AT I A DL R e A R
15 %8 R B AH bE AR AR B2 43 S 02 19.73%0.6.19% .
66.47 Yo » BE R TR Ab B 5 FE B4 3G SR 520 0 Y A
Vi I R R A BB 3G 0 T A M Bk PR OB 4R B WLRE GR

T U0 60 R AT R B A0 5 0 B R L Ak
FE 4y 14.19%6,19.22%,30.76 % , FR § 4b B R fik
JFE 48 £ (CPD Flik i 45 3848 20 (CPMD & I F % 1]
ZH(P<<0.05),

R3 BRAEMNTEEEEVGEGEEEREREHNZMN

KW RH WL :
A Al CPI CPMI A Al CPI CPMI
CK 0.48£0.05Aa  1.00£0.00Aa  1.00£0.00Ad 100.00£0.00Aa 0.33£0.09Aa  1.00£0.00Aa  1.00£0.00Ad 100.0040.00Ab
EE 4.5 0.360.01Ab  0.77£0.08Aa  1.08+£0.01Abc 82.58£10.03Ab  0.33£0.07Aa  1.29£0.57Aa  1.2520.00Aa 160.93470.75Aa
3.5 0.3450.02Ab  0.73£0.12Aa  1.174:0.03Aa  86.33+15.64Ab  0.35+£0.06Aa  1.274+0.51Aa  1.100.00Ab 139.83£55.60Aa
2.5 0.40£0.02Aab  0.85£0.11Aa  1.04£0.02Acd  88.52£13.03Ab  0.49£0.05Aa  1.81+£0.66Aa  1.10£0.00Abc 198.66472.64Aa
CK 0.41£0.06Aa  1.00£0.00Aa  1.00£0.00Ad 100.00£0.00Ab 0.58£0.12Aa  1.00£0.00Aa  1.00+0.00Aa  100.0040.00Aa
- 4.5 0.33+0.01Aa  0.85£0.13Aa  1.214-0.00Aa  102.69415.24Ab  0.40£0.08Ab  0.7240.18Aa  1.04=0.04Ba  73.72£15.55Ab
e 3.0 0.43£0.02Aa  1.08£0.11Aa  1.10£0.00Ab 118.38£11.99Aab 0.36£0.01Ab  0.66+£0.11Aa  1.07+0.01Aa  70.49410.82Ab
2.5 0.44£0.02Aa  1.11£0.17Aa  1.08£0.00Abc 120.11£17.80Aa  0.51£0.10Aa  0.94£0.27Aa  1.07£0.04Aa  98.13425.16Aa
CK 0.44£0.06Aa  1.00£0.00Aa  1.00+0,00Aa 100.00£0.00Aa 0.57£0.05Aa  1.00£0.00Aa  1.00+0,00Ab 100.004-0.00Aa
e 4.5 0.45£0.06Aa  1.06£0.19Aa  1.02+0.11Aa 106.44£21.38Aa  0.38£0.04Abc 0.68+£0.09Ab  1.06+0.01Ba  71.9349.14Ab
3.0 0.43£0.14Aa  0.95£0.22Aa  0.99+0.12Aa  89.39£8.66Ab 0.34£0.03Ac  0.61£0.12Abc  1.094+0.02Aa  66.441+12.89Ab
2.5 0.42£0.04Aa  1.01£0.25Aa  1.00+0,06Aa 101.81£28.01Aa  0.37£0.05Ac ~ 0.64+0.05Abc  1.09+0.02Aa  69.36-4.57Ab

T in =363 R /NG PRI R — A K R [ b B 2 [ 22 5 83 (P <C0.05) 3 K5 7 1) 7R ] — Ab B [7] A= 4 101 22 57 8.3 (P <<0.05)
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J2 0T T B BB A A A Sy SRR LR A5 Ak B R
I DOC B T H A A K kb, AT B 2 R & 91K
FEv e 7K B TR0 A, - 308 B 5T A8 e K S5 40 T 43 il il
WAL K, 13 DOC & & m' ™ . AR
FHWLRW AL T 14 DOC #1 EOC & M xf B8 41
1 AT 8 2 K RE AE 3R 5 1 7K R A PR 40 /0N Wit 1) 7R T
JLTFB AL W i A T B MR A,
FR25 A BB A A A, 5 b ) s, - 98 0 i B 2R Bk )
e AT A] REBE B 0 BB R D L B i 2 VR Bk A
PR B RS o0 1 T 3 e B B R A ig Bl

BEAh AT R T e, R R AL B 4] 4 B MBC &
P T R S TR S . TN IR IR
WA PR AL B 1+ SOC MG A & BN E T
X B, IEE = T 2, B tE K R o5 5
- B W il 7 A A DU R AR S B A S
1,055 3 SOC REG 85, I 10 A5 B 458 rp o %
SOC ; 75 B AF $& 19 1 Fn Bl 28 40 . ol i 409 7% W 528 FRLAK
W AEFH S SR A R, S AR W i Sh e ) A RR L B
F4) JE B o R B I T A DR R A K P S TR R 4% Ak
PRZE T P A AR T 0 B
32 BMEATREATERESERESNZNE
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