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Soil organic carbon mineralization of coastal soils with different salinity levels

HAO Cun-kang, ZHOU Rui-rui, LU Ming, WANG Hui, HU Guo—qing’

(National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment, Shan-
dong Agricultural University, Tai’an 271018, China)

Abstract: In order to accurately evaluate the SOC (soil organic carbon) mineralization characteristics of different salinized soils in the Yel-
low River delta, and their controlling factors, six salinized soils with different salinization levels (BZ1 and BZ2 were bare land soils,
BZ3~BZ6 were farmland soils) were collected from sample sites at different distances from the sea, and the SOC (soil organic carbon) min-
eralization rate was determined by laboratory thermostatic incubation. The results showed that the salinization levels of the six soils tended
to increase in line with the proximity of their respective sample sites to the sea. During the 255—day incubation period, the relationships be-
tween mineralization rates of SOC and duration of incubation in all the treatments fitted the logarithmic function equation (P<0.01), and the
SOC mineralization rates of the bare land soils were much lower than those of the farmland soils (P<0.05). The dynamic variation of the cu-
mulative SOC mineralization with incubation time fitted the first—order kinetics equation (P<0.01). The simulation results showed that SOC

mineralization potentials differed significantly between the different salinized soils, and that SOC mineralization potentials of bare land
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soils were much lower than those of farmland soils (P<0.05). The correlation analysis showed that SOC mineralization was significantly pos-

itively correlated with SOC content, total nitrogen (TN) content, and microbial biomass (correlation coefficient: 0.975, 0.954, and 0.893, re-
spectively ), and was significantly negatively correlated with soil total salt content (correlation coefficient: —0.813). There were significant
negalive correlations between soil total salt content and SOC, and TN and microbial biomass (correlation coefficients : —0.838, —0.876, and —
0.843, respectively), while there was no significant correlation between soil total salt content and ratio of bacteria to fungi ( correlation coef-

ficient:0.784). Soil salinity may control SOC mineralization by affecting microbial biomass, or by affecting soil C and N sequestration. How -

ever, we did not find any significant influence of microbial community structure on SOC mineralization in this study.

Keywords: Yellow River delta; coastal soil; salinization; soil organic carbon mineralization
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T4 78 ISR TAR 8 ) T 2 LT AN R . AR X Y
YFIAE S HCL TS #E & 2 25 S R 5 o - A AL
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T 42b B 5% P 3 19 Bligh - Dyer 221" FH Wi 2 £h 2% b
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i, 2 ES HUB) PLEA FH KOH- Y B M e AL , ir s 2] /e
L8 1k Ag i B2 (FAMEs ) K F Thermo Finnigan Trace
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Table 1 Location and crop for the six sample sites

FEA I (N) 2% (E) R FtE A ED)
Sample site Latitude Longitude Altitude/m Crop
BZ1 37°56'25.5"  117°57'06.3" 1 J
BZ2 37°56"15.3" 117°57'07.5" 1 T
BZ3 37°55'25.4" 117°56"15.1" 2 FoK
BZ4 37°55'04.7"  117°55'15.5" 2 SN
BZ5 37°53'48.7" 117°53'28.4" 3 Fok
BZ6 37°46"16.2" 117°54"53.1" 4 E5P/S

T PRACFE AR R FH B e 25 R LR 2.
1.4 EHEAIE
- A T AR R - R A A 1) — G 8l )
SRR TG
Coun=Cox(1-e™)
K Coun JHE— BT R] Y £ 64 HLAR BF b, mg
C-kg'; Co Ry HIEWEAE VT 0 AL AT MLAR i, mg C- kg5 k
A BB PR 1 S A A B, A s R G SRR ED L d o
4R SPSS 16.0 #4177 22 (HL A M 3k Ty 25 F
FH M3, K T Origin 9.0 HEAT 1 HERR 43t i — 2%
SIE G

2 HRESW

21 ARBELIHNREVEERATERLE

PLFA J2 {7 (A5 A Wy 41 N 58 i) B 2 4 4, 45 5 A
() A B mT 3l 1 AN [R] 14 A AL i 72 A AN [R] %) PLFA
PLFA S AH Y THUE Y, AT S B A M BV 1 K
AN o AW RWIAS [RGB Y IR e R
KA BB 22 5 (B 1), o A3 B & it fi e 1A
R BZA W 1 BRI W) B K, U R BZ1 \BZ2 \BZ5 .
BZ6 43l 219.6% .218.0% .38.4% . 36.2% , 7% F-ik
T8 E MK (P<0.05) , H5F S BZ3 2R AR
F. B SGRES I EMUEY R R B E L=
-0.843,P=0.035,n=6) , ] GES2 [ — 5 i £k 435 12 iy
i 5820 K, B4 U WX LA 1 1308 8 TR
(PRI ; 55— TR 40 ik s 5 B0ha v 7 = A 1 ik
AL B IR BB AS R BEAR T IR E R

B/ LR SRR A W A TR L R AR R
S 2 AT/ TR AL K, 9 B 9 v A48 A 1 R X
i o b - R A R 1 BZ2 2 TR /LA e
K, FFE 5 BZ1 . BZ3 . BZ4 BZ5 \BZ6 435l 34111 24.9% |
51.6%.45.9% .37.8% .63.8% (K 2) , 22 H ¥k 3| T B
KT (P<0.05) . - HEA G/ TTIA A B A0 AR B 4

R2 FREHAMFETHEREUMER

Table 2 Physicochemical properties of sampled soils

FERL 43 Total salt - A HLEK Soil organic carbon 4% Total nitrogen B L Ratio of A5 &0 Available P %8 Available K
Sample site pH (TS)/g-ke (SOC)/g-kg™ (TN)/g-kg™ C to N(SOC/TN) (AP)/mg-kg™! (AK)/mg-kg™!
BZ1 8.81 5.92 6.61 0.66 10.02 34.02 839.70
BZ2 8.89 6.14 5.67 0.63 9.00 31.03 1 000.47
BZ3 8.10 3.90 10.07 1.08 9.32 55.75 699.50

BZ4 8.16 1.85 13.17 1.28 10.29 37.06 742.33

BZ5 7.82 1.92 12.51 1.27 9.85 7.29 415.00

BZ6 8.01 2.01 8.37 0.93 9.00 24.38 251.33
— 38 —
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Different lowercase letters indicate significant difference (P<0.05).
The same below

B RE#ELAPLFA SEHE
Figure 1 Total PLFA abundance in different coastal soils with

different salinity levels

de cd ¢

BZ1 BZ2 BZ3 BZ4 BZ5 BZ6
FE 1 Sample site

B2 AE &L A E EE b (B/F)
Figure 2 Ratio of bacteria to fungi(B/F) in different coastal soils

with different salinity levels
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Figure 3 SOC mineralization rate for different coastal soils with

[

different salinity levels during the 255-d incubation

F3 ARAARFLBENRY LERHMEIFTE
Table 3 Equations of SOC mineralization rate for different coastal

soils with different salinity levels

FF 25 Sample site [A1 975 2 Regression equation R
BZ1 y=14.057-2.140 Inx 0.9437#%*
BZ2 y=13.276-2.031 Inx 0.9327%%*
BZ3 y=21.783-3.229 Inx 0.978%**
BZ4 ¥=33.237-5.020 Inx 0.950%*
BZ5 y=24.407-3.543 Inx 0.957%%*
BZ6 ¥=19.967-3.099 Inx 0.909%*

T y— A WU AL R (mg C kg™ +d™) sa- B FRAF[A] (d) 5 %5 — 1
0.01 /K- |- L3 AH I

Note: y—SOC mineralization rate (mg C - kg™ - d™) ; x—Incubation
time(d); ##—Significant correlation at 0.01 level.

24.4% . RiFRE5EHR (55255 A) I, 6 R B &
H . SOC & R AR BZ2 B b 8 &A%, BZ1 .
BZ3 .BZ4 .BZ5 .BZ6 1) + HE A YLk R 1k & 53 51
JEBZ21 1.1,1.8.2.6 2.1 fF5F1 1.5 % . FE & Jr 2
Iy A el BN, I B IR 1) e R A HAE
X A MR b R A B b B 3
(P<0.001,324).
23 AEABFRTEVNHRNT LS

ENGENG == R YU R b N
1] i h A2 T LR — 2 8l )12 7 Com=Co(1-€™)
HEATHIA (P<0.01) . A 450 (£ 5) £, ANH LR
b - AT AR AT A A LR (Co) 22 5 .3, BZ1 . BZ2
FR P AE AT L Bk 2 401K , BZ3 . BZ4  BZS F T AE W B
et . Ehor o /D BZ4 (BZ5 1 CofE L &R
Oy AR I BZ2 43 1 159.6% . 116.7% , Ui B 43
W AWEETT TR EE N R, & LA PRk T
PR 25 E (k) 1 25 57 AR E 51 B & /KT (P>0.05) o
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Figure 4 Cumulative SOC mineralization for different coastal soils

with different salinity levels during the 255—d incubation

R4 TEANBT LERNMRBTLENEEFENN
Table 4 Repeated measured ANOVA of SOC mineralization rate

and cumulative SOC mineralization

- T HEE PR LR +HEE Lk B it
itH SOC mineralization rate Cumulative SOC mineralization
Ttems
F P F P
S 319912 <0.001 203.199 <0.001
T 717.745 <0.001 3237.669 <0.001
SXT 19.302 <0.001 72.378 <0.001

1 S— A T-FR FR I [A)

Note : S=Soil type ; T-Incubation time.
3 3R

ABIFFE LS W], B 15 7 I ) B S, AN [ R
DULRR L T B R 3T A HLARE™ b 3 R 1) A2 AL HL A
— 8, TERG IR LR AL A A, R AT
W, R AR A T2, X 5 R AR LT
BTS00 B SN A (S0 - R0 IR RV BT R o 3N 7R
PSRN = VL S R A 1 P L O BF SR 45 R — 3
Sy A 58 Hp R ) S R R - S AL e

M EEREE, R FE I R - EH MLk 7E
WA 4 BE 5 i A AT ML TS P A HLRR I T iR T
TR Z A A HLa B 5 22 | T s W R 5 20 i Ab A7
BLAR B D/, T2 W I U o i ME BT A AT BILAs , 1T =
A o R - B HLAR ks AR R I
BRI A8 1 A

A SR A WL fE R R R b K
KN BZ4>BZ5>BZ3>BZ6>BZ1>BZ2 , Fi X VE 4 b 4
KU AP B fbim 5 LA VLK 2R &0
MR IEAH G (P<0.01,386) . A Pl 2 14
AP SRR IR N RE TR, L5 BRI & 19 3 E
FHICOC R D) IZ UESE Y, B S S I BT = A
P 25 0 1 = 3 (%) T 5% 0. 28 BH - A BILA % B X
AR T 52 ) 228 K T At PR 3R (K 43 FER 5t AL AR
BE) o Ak AT ABESE 2R B 3SR A e R A AL
T fe A B 52 A e SESAE I 5T T R
FER b - AT WU AR B & B, 3 PLan b
it 1Y 25 (8] o3 A 5 S LR R 4 RS it 1 A5 (8] AT
FRIE—Z, 30 LA PLAR RN 4 A% i A [l 3
IR W Rl 2 A SR o S, Hb AR R AR b
S T I IE P FIAR 2R AR AR A, i CE B AR b
SEM T T RVE DI i, Wt — 25U T A AL
MRS S LIEAVmRT N CR . FER
ST Y R RS N 2R e A E IR A A Lk
Ak, AT AR AR S S T Eh
HUBR A fh 12 TG B A S (2 6) , il RE 2 IR M AR BIF 5
A5 Eh T A RO A O A R AN A
BLARA™ A0 A B il 1 R o

R0y T BB IEMG EL I A MUk 1Y B B
R, At e &y LA LK 2T
TR E N (FK6) . WL kI, b5 S

x5 TEAENBREY LN —RINEABRIUESH

Table 5 First—order kinetics parameters of soil organic carbon mineralization

RS Co/mg C-kg™! k™!

Sample site i 95% A5 X [A] Hii 95% FAF X 7]
BZ1 1 336.625¢ 1 234.577~1 466.535 0.006 6a 0.005 6~0.007 6
BZ2 1 265.279¢ 1162.451~1 398.376 0.006 3a 0.005 4~0.007 4
BZ3 2234.033ab 2032.383~2 503.715 0.006 3a 0.005 2~0.007 4
BZ4 3284.129a 2912.402~3 827.913 0.006 3a 0.004 9~0.007 8
BZS 2741239 2 458.143~3 136.965 0.005 7a 0.004 6~0.006 9
BZ6 1837.761b 1 642.849~2 115.032 0.006 4a 0.005 1~0.007 8

TE : CoFoR LR AE vl LA LB Tk 5 b 378 LI ML (LR 8, I [ TR 308 s ) 22 57 .35 (P<0.05)

Note : Cy for amount of potentially mineralization C;k for the first—order rate constant. Different letters in the same column indicate significant difference

among sample sites(P<0.05).

http://www.aed.org.cn
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Table 6 Pearson correlations between cumulative SOC mineralization and soil properties (1)

pH TS S0C TN

SOC/TN AP AK PLFA B/F

-0.720 -0.813* 0.975%* 0.954#%*

0.557 -0.039 -0.316 0.893* -0.579

TR A OE (P<0.01) , #3878 i A1 96 (P<0.05) . R,

Note: ** indicates significant correlation at P<0.01 level, * indicates significant correlation at P<0.05 level. The same below.
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ARG TSGR U AR Al X VT R
BUBRE I AN K

&7 TEEKRBUIERS RSB XS
Table 7 Pearson correlations between soil properties and

salt content(r)

SOC TN SOC/TN AP AK PLFA B/F
-0.838* -0.876* -0.204 0.338 0.792 -0.843* 0.784

g b SRy S AR B R R B AL
it AL A E 2 . SR, AR TR L
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1R 23 X5 A7 MLBR A 16 BE 1 52 W) F) i FAELIE oK RE A
JE , IAE R T E MR WAL A5 it — 5
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