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Table 1 Basic information of the sampling locations
IR FEah 45 SR b 2 4ifg e Lk BN (RS
Land use type Sample code Sampling location Longitude Latitude Soil type Vegetation type
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w0 R bR M I A HLR
ik, 1 R6.9 g-kg™", SHIHAMLL, % HAE Kb+
AT S RAEREES, HR19.7 g-kg ' F126.4
g-kg™, XATRER i F/NE 5 TR G MR A T A AT
I FH L K A R in T A B A i
78 X+ e pHAR IR AET .6 ~ 8.8 2 [8], &3 5 B
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K, SRR, 27610 gkg ' VUL, Rl
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Table 2 Basic physico-chemical properties and aggregatecomposition of the tested soils

TR UL (AFRLED

R A5 it

HHLE 2R o Mechanical composition Aggregatescontent/%
P pH Organic matter Total nitrogen Salt content  Zik;  H¥yab Wbk
Sample code (H,0) o O 0 ) pNZIE 2N [EGIE I
/(g-kg™) N(g-kg™) /(g'kg™) Clay  Silt  Sand
o 1BV o Macroaggregate Microaggregate
BS1 8.7 3.3 0.3 11.9+0.0 0.11 4512 54.76 0.11+0.04 11.58 +0.62
BS2 8.5 2.9 0.2 37.8+0.1 0.21  68.36 31.44 1.10+0.23 18.06 +0.89
WS1 8.7 2.9 0.3 22.2+0.1 .71 81.72  16.57 0.42+0.03 33.23+4.14
WS2 8.2 4.5 0.4 12.5+0.1 530  86.21  8.49 2.31+0.18 28.61 +3.10
WS3 7.6 45.2 2.3 5.8+0.0 549 88.66 5.85 7.78 + 1.00 11.58+0.21
Ws4 8.6 21.6 0.7 10.7+0.0 5.86 8493 9.1 3.79+0.26 55.58 +1.56
FS1 8.1 6.9 0.6 3.1+0.1 5.09 91.03 3.88 1.86+0.29 31.75+1.97
FS2 8.4 19.7 1.1 2.6+0.0 8.16 91.26  0.59 1.68 = 0.64 3.56 +£0.39
FS3 8.8 26.4 1.2 1.4£0.0 6.36 9322  0.42 6.16 £2.03 10.06 +0.47
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Fig. 1 Relationship between soil maroaggregates and organic
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carbon content in the soils of the Yellow River Delta
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Fig. 2 Organic carbon contents in the soil particulate organic matter (fPOM and iPOM) and mineral-associated organic matter (mSOM)

in the soils of the Yellow River Delta relative to land use

BB A KB T mSOMAYA HLAR & &, JUHE S %
FH A K H005 4 5 mSOMAY A BLBR & 48
I3HIN17.9 g-kg ' FI18.9 g-kg™; iU BLHLE
mSOM A HLEK & & AT R e, A AN - F oK
BAEX - HEmSOMBYA LIk & ~3.9 ~ 7.7 g-kg™
(F2C) .

2.3 MNEMEIANETERARGENRSEISES

REM

WF 5T X = HEAH AL 4> P RRAF an & 3 s o &4k
b, WX 25 fPOMA B L /& T-HPOM, 7E 1
JCAE Y e b ) S by AR () A, O A AL P
Fo A B SR . JRREACA S . TR X R
I FH 8 T 0 7 LG 11 b 0B 25 A WIS 40 i L 43931 oy
11.9%F112.8%, B YLEGEGI R .

EN S R R U o= I VAN S 71 W5 s T R e
35%0Lh b, Horp B AEOK RO A A L e s, iR ]
75.2% . 3 FUR A LT 32 BOR IR T AN [F) 43 i
B B B A A s A, L e R 2 A A K R
B Z B AL R o MR HA K A A K
BRIV AR P R DL B AR 3 R ) A )
MRS IE . Wik, AP AR AR R,
By A TR SR AL T R ARRYR R T IR
KRBT K [FIE, VM 4 - R S R G K
KB, A AL 7E Ak o B A X 2%, A5 R
FHEHRAK W E . B FRERIE (£2)
T RGBS I Z I fPOM, W] B AT SR AR 9 £ 0 1 FH A
AR TiPOMMA R, X 5EERRS 7 (B ss

A —2. WA, A F R A S R GEAT LT
M B Z BRI ER R im0
iGN, Bk oA AR . A R R
Y ORRIT R Yo R A A AR, LR
LRI R (F£2) , IR gERR & R
ik (1.71%) , Whi&EKRE (16.57%) , AFT
VA SR 4 R 3 R A5 HLIB R e A e 0, DR
TURE 25 A LIS 43 e L AR

b % AR B R T R, R RS A
BILTE 50 B b2 BRI . Al FE 398 v JBORS A BIL N
54% , i F K MR 27 H A S5 WUk A A HLT Y £E20%
PN o X FERE W TN BHESR SR T +
e R AL Ry Sl R S A WL S 2 T A
AR T 2 LI B SR T, HAS W
AET o . ok AN SRR BRI R AL R AR
B E i (SR L iR A S (/D ESE TR
PNZIE 2 NE L TR = b A0k AL b1 N | AT
(£2) o A, 22 AT K b 558 0 Bk 25 ML
T VR v 1 E s = 3
2.4 MEIME R A BE LB F B ARG R E R E

(e EINASPAGE S

W X+ 48 A1 B AR A AL 4 43 b B Tk e )
P ZFFAE N E 4575 . ARBTG5 6 CfE 2
FLH fPOM <iPOM <mSOMP %, BlE A HLRT
L AE B LR B AN, DAk B AT ML B e
fit, PCEAEMANTME BH T, xRk
WY, S IX A HLEK R R fE b, fPOMEE 4 5

http: //pedologica. issas. ac. cn



380 + %

56 &

100

75

50

v

F A A PR S BL

Proportions of various fractions of organic matter /%

25

L) %

BSI  BS2 WS1I WS2 WS3 WS4 FS1  FS2 FS3

FES4ES Sample code

mSOM [ iPOM(250~2 000 um) iPOM(53~250 pm)

C_IfPOM(250~2 000 pm) fPOM(53~250 pum)
FI3 AN]SR A X e rp B0k A5 A5 AL 20 e Y /& 40 B

Fig. 3 Proportions of various fractions of soil POM in the soils relative to sampling area
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Abstract

biologically and chemically active fraction of soil organic matter that plays an important role in terrestrial

[ Objective ] Organic matter in soil aggregates (POM, particulate organic matter) is a

carbon cycling. The objectives of this study were to characterize the fraction of organic matter and to
analyze stability and sources of the soil organic carbon pool in this study area. [ Method ] Soil samples
were collected from three tracts of land typical of the studied region in land use, that is, barren land,
saltmarsh and upland, for analysis of POM and stable organic carbon isotopes. [ Result ] Results show that
the content of soil organic carbon presented a curve of first rising from barren land to saltmarsh and then
declining from saltmarsh to upland, and was found in a significant positive relationship with the content
of soil macroaggregates. The organic matter in soil aggregates could be fractionated into free particulate
organic matter (fPOM) on the surface of macro- (micro-) aggregates, intra-macro- (micro-) aggregate
particulate organic matter (iPOM, 250 ~2 000 um) and mineral-associated soil organic matter. Contents of
fPOM, iPOM and mSOM (Mineral-associated Soil Organic Matter)were quite low in the barren land, but
soil organic carbon content increased significantly in the three types of SOM in the saltmarsh where some
halophytes began to grow, reaching as high as 410.0 g-kg™', 98.8 g-kg™' and 18.8 g-kg™' respectively. When
saltmarsh was reclaimed into upland, the rising trend of the three types of POMs leveled off. The POM
(including fPOM and iPOM) accounted for only 20% or below of the organic carbon in the barren land, for
41.8% ~ 75.2% in the saltmarsh that had some halophytes growing, and for 54% in the upland. In terms of
0"C, the three types of POM exhibited an order of fPOM < iPOM < mSOM, and the three tracts of lands did
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an order of saltmarsh <upland < barren land. [ Conclusion ] All the findings in this study demonstrate that
although the content of total soil organic carbon is relatively lower in the barren land in the Yellow River
Delta, it has a relatively stable carbon pool consisting mainly of mineral-associated organic matter, which
is highly affected by marine originated organic carbon. The growth of halophytes in the saltmarsh (wetland)
increases the content of total organic matter in the soil and its relative proportion in the active carbon pool,
too. Soil organic carbon pool is very sensitive to changes in environment. Cultivation of corn and wheat
lowers the relative proportion of active carbon pool, but enhances stability of the so carbon pool.

Key words Yellow River Delta; Coastal soils; Soil aggregate; Particulate organic matter; Carbon

stability; Carbon source

(REHE: 5 )

http: //pedologica. issas. ac. cn



