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Response of organic carbon mineralization of paddy soil with different planting
years to temperature in loess area of central of Northern Shaanxi Province

ZHAO Manxing'*, ZHANG Xia', YANG Fan', MA Zhuo', MA Wenquan'
(1. College of Life Sciences, Yan’ an University, Yan’ an, Shaanxi 716000, China;
2. Shaanxi Key Laboratory of Chinese Jujube, Yan’ an, Shaanxi 716000, China)

Abstract: To explore the response of organic carbon mineralization in paddy soil with different planting years
to temperature, the rice field soil samples with different planting years (3, 30, 78 a) were collected at the Nanni-
wan Rice Planting Base in the typical loess hilly and gully regions of Northern Shaanxi Province. The characteristics
and differences of organic carbon mineralization were measured through indoor 35—day cultivation experiments and
mineralization dynamic models between paddy and dry land soils. Temperature changes had a significant impact on
organic carbon mineralization. The main results were as follows; the cumulative mineralization amount and minerali-
zation rate of soil organic carbon under different tillage years were shown as 78 a paddy soil>30 a paddy soil>3 a
paddy soil>maize soil. The cumulative mineralization amount, mineralization rate, potential mineralizable organic
carbon content (C,) and the ratio of potential mineralizable organic carbon to SOC ( C,/SOC) were shown as 30°C
>20°C >10°C. The accumulation of organic carbon mineralization in paddy soil showed a significant decrease at
10°C (2 015.14 mg - kg™') compared to 20°C (2 799.20 mg - kg™') and 30°C (3 078.47 mg + kg™') (P<0.05),
but there was no significant difference between 20°C and 30°C. The accumulated mineralization amount of organic
carbon in the 0~20 cm soil layer was 1.18 times that in the 20~40 c¢m soil layer. The temperature coefficient ( Q,,)

was higher under temperature increased from 10°C to 20°C ( Q,, value was 1.38) when relative to the temperature
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increased from 20°C to 30°C ( Q,, value was 1.14) , and the order of Q,, values under different layers as follows: 0~

20 ¢cm>20~40 cm. The potential mineralizable organic carbon content C, had a significant positive correlation with

TOC, easily oxidized organic carbon and dissolved organic carbon. The relationship between C, and microbial bio-

mass carbon indicated a positive correlation, but not reached a significant level. C;/SOC decreased with the im-

prove of rice planting years, indicating that the soil organic carbon sequestration capacity be enhanced with the rice

planting years.

Keywords: paddy soil; planting years; organic carbon mineralization; temperature changes; central of

Northren Shaanxi Province
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2.5 TEENBRT LSH

mFE 1~3 FrR, R4S 35 KANFRE AT
BAEFEBENE 19 CO,—C Boilc, XA [ K Ag A
FHAERR 3£ 0~20 cm F120~40 em +J2 A PR 2

(T, ) A7 Biti 7 A ol R A PR 1) 33 o0 v i/ ) 1) i 5, 17
A B ke A B KRR oA AT FR 1% 388 o s o = 1) A 3
RINF| W E 2R,

XFF 0~20 em F1 20 ~40 em )21 5, A [l

WAL N T — B 2 FRA A RCRY EAERRK R I E A C 22 55 AN 3% (P>0.05) , FoKkH
BAF(R>0.99) A58 e fE o b H LK C, 8 SAKBEHZENZEFBAEE (P>0.05), it
GIRTILR LA HE0~20 cm B C,2¥I KT 20~40 cm, (HI4 T g & %
10°C 20°C f1 30°C 4514 F , BB K A AE AR B 5(P>0.05) . & HHK R C ¥ BliE 1 5E 0 TH
BRI, W AE AT Pk C B Wik K, 78 a /KFF T HE I R A 1hd BH L B2 T v 2 8 i - AT BILAk 1)
M>30 a KFEH >3 a KR >FE KT, EFRHEY 51k,
F1 10CTHEFNHYT LERPE
Table 1  Fitting of soil organic carbon mineralization model at 10°C
+JZ/em e i y - _ 2 JEEEW1/d C,/S0C
Soil layer Soil type Co/ (mg - kg™") K/(d™) Ty, 0/%
Tk Maize soil 1900.99+136.44Aa 0.073+0.006Aa 9.53Aa 7.45+0.19Aa
0-20 3 a /KFEH Paddy soil 2030.25+118.69Aa 0.078+0.014Aa 8.85Aa 7.32+0.12Aa
- 30 a ZKFEG H Paddy soil 2113.93+200.29Aa 0.076+0.021Aa 9.16Aa 7.28+0.15Aa
78 a /KFEH Paddy soil 2318.46+208.54Aa 0.081+0.011Aa 8.56Aa 7.18+0.23Aa
FE K H Maize soil 1679.16+83.13Aa 0.068+0.010Aa 10.19Aa 10.41+0.66Aa
2040 3 a /KAFH Paddy soil 1795.70+340.20Aa 0.077+0.016Aa 9.00Aa 8.15+0.71Ab
- 30 a ZKAG I Paddy soil 1938.58+69.06Aa 0.077+0.022Aa 9.00Aa 7.81+0.52Ab
78 a JKFEH Paddy soil 2128.91+60.70Aa 0.087+0.029Aa 7.97Aa 7.31+0.63Ab

T R PRI - F AR 22 AR YRS PR 7RO [ L AR ) R AR BR8] 22 57 .35 (P<0.05) /NG - BEFR IR AR ] A JRAS [R] B A AR R

Z 225 W3 (P<0.05) . T,

Note: The data in the table is the meanz+ standard deviation. Different uppercase letters indicate significant differences between different soil layers of

same rice planting year ( P<0.05), while lowercase letters indicate significant differences between different rice planting years of same soil layer ( P<

0.05). The same below.

R2 20CTHERNRT LEELE

Table 2 Fitting of soil organic carbon mineralization model at 20°C

L2 som LA Co/(mg - kg™") K/(dY) IR 4 Co/SOC
Soil layer Soil type T, /%
Tk H Maize soil 2689.57+91.02Ab 0.071+0.005Aa 9.78Aa 10.54+0.08Aa
0-20 3 a KFEH Paddy soil 2857.01+116.17Ab 0.079+0.007 Aa 8.80Aa 10.31+0.12Aa
30 a ZKF [ Paddy soil 2949.57+143.03Aab 0.086+0.007Aa 8.07Aa 10.16£0.19Aa
78 a JKFGH Paddy soil 3216.55+178.34Aa 0.088+0.006Aa 7.86Aa 9.96+0.04Aa
F K H Maize soil 2037.35+191.29Bb 0.069+0.017Aa 10.05Aa 12.63+0.23Aa
2040 3 a /KAFH Paddy soil 2387.81+130.88Bab 0.093+0.007Aa 7.45Ab 10.84=015Aa
30 a ZKAGH Paddy soil 2629.76+401.54Aab 0.095+0.033Aa 7.30Ab 10.59£0.11Aa
78 a /KAEH Paddy soil 2924.57+249.92Aa 0.098+0.022Aa 7.07Ab 10.05+0.21Aa
=3 30CLEEVHRY LERE
Table 3  Fitting of soil organic carbon mineralization model at 30°C
+2/em + ek _ 2SR/ d C,/S0C
Soi}l;layer Soliétjfpe Co/ (mg - kg™) K/(d™) T, 0/%

Tk H Maize soil 2976.59+143.85A¢ 0.073£0.003Ac 9.52Aa 11.66+0.23Aa
0-20 3 a KFEH Paddy soil 3165.46+112.32Abc 0.084+0.005Abc 8.26Aa 11.42+0.16Aa
30 a /KFEH Paddy soil 3299.54+84.62Ab 0.091+0.000Aab 7.62Aa 11.3620.35Aa
78 a /KAFH Paddy soil 3641.71+77.53Aa 0.094+0.003Aa 7.36Aa 11.27+0.14Aa
F kB Maize soil 2278.25+100.54Ba 0.067+0.038Aa 10.35Aa 14.12+0.22Aa
2040 3 a KFEH Paddy soil 2599.48+219.66Ba 0.090+0.010Aa 7.70Ab 11.80+0.26Aa
30 a KFEH Paddy soil 2815.55+289.95Aa 0.094+0.010Aa 7.37Ab 11.34+0.13Aa
78 a /KAGH Paddy soil 3007.82+255.87Ba 0.098+0.006Aa 7.07Ab 10.33+0.11Aa
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C,/SOC {E fig % J e -+ 64 HLam 1) 5 £E e T,
IZE R R A MR B BT Ak RE R R, A LR
B, ARIEEREFRE T ,0~20 em 120 ~40
em T2 Co/SOC 1B 347 [ 7K e P oA 4 B 9 38 i
R, TR P €,/ SOC 1H (11.13% ) & T 7K #
FH (9.84%) , Ui FH 7 b - 33 (1) 45 HILAK [ 47 BE 1 8 22,
Bifi 2 7K R AR AT IR 4 38 I, - HE [ A7 1) fig gt 2%
BEIGsE . AR AR AR BR A KRG I AE 0~20 em Al
20~40 em 12 C/SOC P K 30°C >20°C >10°C
(R 150 B IR B T v 5 R AIG - 5 0 A Bk [ A7
BEST o
2.6 TEEWBRY LSHEEAERMNEXNE

AR 2 A R AR R0 ¢ k(S 1
PRAGE BT A AL AL 73 AR DG o A n 3k 4 gk 5
Jis o # RS, 13 C M SOC R FR N
I, A6 5% ) - 8 HLRR 5 1L 58 B i AR 2 TR 1
o SA PR SR E RS, I C 5 A DLk
HMBARASF KRB NEY, HIECHMEMHEY
13 pH A A R A RER . MOC . POC \MBC % &
PIRIREN 22 R, B F ,10°C 1 15 C,
Fk AH5 MR A AE SRS R, 30°C A AR G PR #4
. 0~20 em 38 C,FI k {5 H MR A A S 1
B, 20~ 40 em HHERYAH GRS

1E 10°C %4 F,0~20 em +J2, +3 ¢, 5 SoC .,
Bk 2R 2 1] S A W 35 IR AH G (P<0.01) s SRS A Z
] 5 1 2 IEAH G (P<0.05) o k(E 5 HASREZ I 2 2
FIEAH S (P<0.05), 20~40 em )2, 4 ¢, 5
ROC TSR Z M fEEM B F FEMH XX R (P<
0.01) ; 5 SOC .DOC Fifi A Z [ 4 A7 k. 35 1EAH G
KZ(P<0.05) . k{5 SOC.DOC Z [a14E1E & F
KK R (P<0.05)

TE 20°C 51FF ,0~20 em F120~40 em +J2, +
€5 SOC 20 B 3 IEMI & (P<0.01) ; 5 B i &
B A 2 TEAHOE (P<0.05 . P<0.01) . k1l
HGoR 2 0] A7 7 i 3 A i 3 IEA C R R (P<
0.05.P<0.01) , 0~20 em + /)2, 3 €, 5 ROC Z[H]
FEAER R AR DG OE R (P<0.01) , 20~40 em 1),
+1 C, 5 DOC Z [AIfFAE B IEA X IE R (P<0.05)

1E 30°C %444 F,0~20 cm #120~40 em )2, +
¥ C,5 SOC VIR B E IEMOE (P<0.01) , kS
DOC Z a5 i FIEMJE (P<0.05) , S5 SR a5
B FE MM (P<0.05), 0~20 em + )2, T3 C, 55
fif AAFAEA S 2 IE AR E R (P<0.01) 520~ 40 cm
12, 188 C, 5 DOC Z R AFHEM b 25 TEAH G OC &R
(P<0.01) .

3 9

3.1 AEFMEERKEHNENRERTHE

A LR BE Ak B K R A R AR R A 4E
KTk, X5 B U & 2 TG A P
et B R AT B A S T R AT O, AR S KA
R AP IR K 11 498 R AL 5 i RS PR A BLAR 7
e 44 SoC POC .DOC F1 MBC #5978 a
KA >30 a KFEH >3 a KRG >TE KM X 55
A5V S5 O 1 R B X /KRG P - M A R 58 225 SR AR L
IKFEFREAE B 1) e LR i £, oA A
PR AR VE T R W %A LR Y A i, DR
e B LR B, KR PR A B 5% e A HL A 7
SR P E T KR H 3 0 K B e FE & LR
T E , (KR A 38 0% A BLRR 55 22k I 7K g o AL A
B8 T v IR, BRE T - S P A 4 T T
B 2 O HHEE sisg e, S 3 - A L
[ A ek /b | 38 A SRR R IR | A Pk 1k
fbe g A5 K 3 Soc SRS T kH
+4,

AN L2 RV T A TE 22 5 . 20~40
em 1 ZH) BT EA 0~20 em )2/ 75.29%
~92.09% , 5 C A BFFT S5 RAREL , 0~20 em I
20~40 em )2 13 S HUER AT 1 AT HLAR B 5t
AF],0~20 em 2113 SOC . DOC . POC 1 MBC
T 20~40 em + )2, LK R M A F + )2
AHLRA A 1k 22 57 5 R [\ £ )2 585 43 i 1) K T
FEARA 6, R2 HIES HR 2 5 i 0 /Ny FA L
A5, IR e A% AR B K e i AR A AL R 4K, A
FIFRHAE R BH, e N U E Rt £
&Y, Wik, 5 T2 LM, £2 L 5A Py
T 2 A BBk B8 77 Bl - 38 R B 11 3% i
REAL
3.2 AEFMEERKEBENEVNRET LiEER

/K FE IR AT B - A AL fh R 5 B
B A A S 08 kB B Ak R i b SR B [R]
PYIEF T T Rt TR, X 5 A R 4
FAR 5 FERE SRR A B B, T TR A
Wl %, 3 R L B KA, Z R B A
FRIF 1] ) 2 B TN 5 7 .21 KA 35 RINE 1k
HERAG T BES 1 KM 36.91%. 15.29% Al
10.82% , X S5 AT A BB FE 245 AR BE 558 1
KL R, RO TR 5% 05, B 1k 40 9] £ e
HAETE R & ) 4 il B2 R F RS TR A ALY,
A A B T T RIS TR, 2
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Ji , Bl B IR )AL K, B Ak R B 5 43 i A L
(/D TR, K5 7 5 0, b A LY it
IMEST RO AT Y T ORI R S XL A R
AW s R SZ B I, T LA HLRR Bk R AR
F 21 d G BRARI R TS I e Yy
WAL F N 44.79~104.66 mg - kg™ - d7', FiifE 4
5TV 5 R L DX KR S4B L R 10.76 ~ 65.20
mg - kg™ - d7 ARFSEEE RAH L, AT SR T fh
R E, FCR R AT R 2 5 e X 4 pH (BB R U
T M DXAIG, 3R A i T Y b - S s

XF 0~20 em 12 F , LA PLIRY L3R
/KRR OR A R B4 2B 1 O B AR Ak A, X T
20~40 ecm LJZ2MF , LA PR (LR BE 2 KA
AT B B SE R TR, R B0 BOK >3 a /K ARG H >
30 a ZKAEHI>78 a ZKHE [, 1 W IR J2 3 Y [ Bk g
T bt /KRR A B ) ZE T 3, 2] 0~ 20
em B EER/NT 20~40 em, X5 F ok EH 4 1)
WFFE 4 AR [A], HL R A A 68 J2 A BF 5% K5 7% B [A] 44
10 0~20 em 28 HUIK & 5w, e 0 4
A HUBRAERE 2 A B R RE R e 42
3.3 AREMEERKEBNENRT LS

AT B DL B i C B KR A AR
FRAG T S B E T 78 a /KFE I >30 a ZKFEH >
3 a KR H>FOKRH, 5+ HESCA HLRK & = 128
Fr—20, B A 0 35 R A G, RV e v 1k
AW A LR B A RPN 4 X 55
SIS R —3, C,/SOC Jg +3E 5 I3 A HL
e ot B BLAR ) 51, BB A% 500 L s 3 BLAR
AR E M, IWARBESE T C/SOC HEF, oK
H 278 11.13% ,3 a /KFH 30 a /K FFHFT78 a 7K
T 23 929 9.97% . 9.76% Fl 9.35% , 5 5B 4§
GOV SR M i DX K e T AR RIF 5 235 SR A e D R, D
DA AT BE 5 T 8 VS i X KR FH R AT ML 5 R ) 4
A, HER TR €,/ SOC X5 BE K FE Fi AR AE BR
(R 1 N i R ARR , U BH -+ S AILAR 1) 5 fk BB T Bl 7K
T SR P 48 T T 2 9 0 55, - A9 LA 1) [ A7 g
3 Bt 7 AR A1 B P 388 0 7 30 347 398 5 | DR AT g
EKRE K BE 2L S & B Foa 14 5012 3R A i i A
BRAAC R A L

SOC 1 DOC 5 1354 WA fL B VA OC | 1438
AW E Y LRI, 25 A I A LR 2
M EA VR L EE N R, AR 5
C,fE5 SOC Fl DOC FH AR &, Ba I T 7E /Y vl 4™
A LK 52 HA b & s g, 13X i T PLAK
(1) i SR RN e L A 1 Je D 25, 7B WL FE 55 1

A1 CO, BT Se it A TR Ay ¥ A A ML
Ktk , DOC (BRI 5 A Pl ™ 1k 2 VI AH
Ko MBC 5+ C AR (R ARREA ) B K
S, AT 5T 0 25 R TR PR T RE S e TR
VS Ml DX ) S 25 A | b 2R R RN A i B 1
FRE YRR, 20~40 em 2R ROC 513 C,
50 5 35 1E A 6 (P<0.01) B¢ 5 35 1F M 56 (P<
0.05) ,H 0~20 em )2 AR, H i R AT B 2
0~20 cm )7 T8 5N A A 3% V), + 4
ROC ZAMFURBE S5 AR RS ALK,

4 & ik

THA LR B e R T
AP SR C A C,/SOC 1AL R A T v T 1
K. 10°C F/KFEHA VLR G b B BT
20°C A1 30°C F (P<0.05) ,1H 20°C 5 30°C Ab ¥ 2 |F]
TwEES, FRHERFESEFREE TR
ELBELES, 0~20 cm T2 BB L
F20~40 ecm 12, K 0L BB IR 1
Rk B KAH, H3EA HLAR B0 b & T fh s
RN 78 a KA H >30 a KAFH >3 a KR H>E
KH

B AR IR N 10°C T 3 20°C I Qo fH.
% T M 20°C FHE 2 30°C Y Qo 18, H2MK 0,
R/ KEER K 0~20 cm>20~40 cm, ETEATH 1A
Bl & i1 C, 5 B A VLK 2 S8 A A DLk | % 1 A
MLA B 8 22 [A] 14 TE A PR3 , €, 5 A HLR 2 7]
FIRISCPE i, Co Sy sk & 2 2 (1] 2
IEAR R RE R GER B B E K, C,/S0C {EHREK
FEL R AT PR P34 o s B2 AEG , . B = A B Ak 1Y [T 47
A8 77 I 7 B e B %) 148 o v 32 A H i

2 % X k.
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