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FE/K &8N 551 mm, F2KEAN1 962 mm, FE T
R R AR A, B B, B
(B %, o B A, ER 54k ™ B, R A LK AR R A
FERAREY N, 753 2 HO B AR AN (Tamarix
chinensis) N T2 AT, BALKE A NZ TR,
AR5 SCHR [14] BB 78 45 A1 2017 529 H 30

H.2018 4F 6 J 23 H ] Landsat 8 OLI 521%( N4
http://earthexplorer.usgs.gov/). 2017 4= 10 A 24 H
Sentinel-2 TR 5215 ('~ 2 A https://scihub.coperni-
cus.ew/) FIAARPEGE BL, 7E B0 = A1 I, 23 AAE RN
ERHOBZ L 7 A AR A B AR AL, U TR
FEH, RAEHE B VE R 1.

x1 REMER

Table 1 The information of sampling area

KAEHL Rl A E ek Sy KA RRAR L
PEMIER A 37°42'7"N, 119°15'23"E #Ht TRAK
R IR HhVH 37°48'56"N, 119°3'12"E #t TRK
P EhE 37°48'54"N, 119°2'55"E Wt TRAK

HALKE A 37°48'45"N, 119°10'11"E #Ht BUKEREZ) 10 cm

12 TEHMEE

201847 H 6~8 H , fERF AL RAE (I 1), &
B3 RFE A KA SRS 5 me F A L4
(W42 6 cm, K 60 cm), /ERFAN KA &, KEE 0~
20 cm b AE, AN KAE SEERFE3 IR %2 om—
J2 RN LA = R I ) IR SN E
HAR, B, R E . S E N AR
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Fig.l Locations of the sampling sites
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KA RALTHECOK Y 52 1), 7€ 4 pH"
KRB — PRk, WE g R
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2 LA HUBR S A8 UC A 2 /T, 1 5, R EE/R
JR LR N 1 mol/L 1) 3h R VA WL, 2 Bk -4 kR
W E R ERE K, R pHiE 1, ¥
BERE i B T AR TIRILSS C) R idRT, el
FH JG & 4 M7 1X (Elementar VarioMicrocube, Hesse,
Germany), I & 3G WU & & ; B H € RO =
EE 451 57 11 1% (Finnigan MAT 253, Bremen, Germa-
ny), M5 LIS CHE . IS CERITHE AL N:
8"C(%0)=[(Ruumpie—Riancara)/ Reanaurs] 1000 (1)

A R AFE A PC 5 C FUARs Ryanaars Y
Brds#E PDB(3E E 1 < 2 SN M 22 & Pee Dee 21
PLEE A A AR AE i, BEE S CAE M 0.011 24)
H1BC 5 PC LY

FRELS g FF, N O, N 25 mL i
47K )5 » 3% 24 h, PL6 000 r/min % 3% 250> 30 min,
L F B WS 0.45 pm JE I, 5E 45 %2 50 mL. F H
TOC-2000 2 A HLAR 73 BT A (B 2R, R, Wl e
b T LR

VB TR LB TR B T R TR L
W, =54 C4M R, B T. A2 —K
P, BRELZ 1 mg 5 10 0] 5 1 HLBBOR K, N
FLESGHER, i\ 100 mg E2 8T 7 KBrOG i 4li), $
WA W fE , s ALEE 13 MPa R 58 %6 1F 1,
JE i) % B o R P AR B e A e 4T A o A
(FTIR-650, #E 2R, REE), J3 #7381 B
(1) F Re A 4548, FHTE LA 400~4 000 cm™, 43 Hf
FoN4em™, BEHM 32K,
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1.4 HURCIBR 3

F FH Excel 2010 B 4F, BEPREHE . R R 56
RUBAR R 5 240 M 51, B SPSS 22 #4F, 43 #r
¥4 . FIH OriginPro 9.1 ¥4, 4.

2 GR550
2.1 RETIEBUMRK

H KRR JE AR N SR (R 2), LIRS
a2 5 B =10, p<0.05), H v, &b % £
BRI ERARZ LIRS B EABR, 50k
24.30 g/kg F123.76 g/kg. hbgiEhERZE 1%
BRE LI, HAR KR E VAR 2 LI A LR .
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AR 4 MEYIRE i R )= L3,
HUBR AN W] A ML & B HAE 0~2 em IR )= B
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VIRt 5 file P B A5 LSRR FE (G I, ARG 7
Y3/ 5 i -3 R Rl A L B A
g » PRI 10 em PR LT 3 o 1A AR 35 = A
XASE . FETEET 1A b, PR SRR L el
AN S BRI RR. PR NBEAR
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Table 2 Physical and chemical indexes of surface soil

PR pH & (g/kg) 3"C 18 (%o0) TRA
PR (7.96+0.13)° (2.76+0.68)° (~26.99:£0.80)° (14.35+5.69)
e R (8.16x0.11) (24.30+6.33)" (-24.95+0.83)" (15.50+5.31)°
AR (8.26+0.19)° (23.76+12.87)" (~26.09+0.60)° (14.30+4.19)
HAERKE (8.16£0.97)° (9.34£1.51)° (-24.52+0.82)" (11.74%2.88)"

T R B N CF BB SESIEHE A /NS RN, s i 2 18] 22 5+ 48 2 (n=10, p<<0.05).,

R3 AE HMEEE EAERRERA
RELEAN®REE
Table 3 Contents of organic carbon in surface soil in
Phragmites anstralis, Suaeda salsa, Tamarix chinensis and

Spartina alterniflora salt marshes

x4 FE CEMEE EOMEERERIERE
TIRITEMBNREE

Table 4 Contents of dissolved organic carbon in surface soil

S

in Phragmites anstralis, Suaeda salsa, Tamarix chinensis

and Spartina alterniflora salt marshes

+ 2 vRpE LA S 2= (%) + R T IEATIE A LR B & L (mg/kg)
(em)  PEEERE HRHMECERL A RRMIELE HAOKE A (em)  PEEEE HMbBE A RRMIERE AR A
0~2 6.00 0.94 0.60 0.65 0~2 554.14 76.60 46.53 154.41
2~4 1.49 0.38 0.47 0.51 2~4 218.05 31.33 27.61 88.79
4~6 0.86 0.43 0.40 0.45 4~6 129.27 25.97 11.87 88.93
6~8 0.54 0.37 0.30 0.42 6~8 72.81 13.98 15.28 88.70
8~10 0.48 0.47 0.30 0.46 8~10 48.81 8.32 13.08 93.49
10~12 0.38 0.40 0.29 0.38 10~12 36.75 3.65 16.21 47.82
12~14 0.41 0.33 0.34 0.32 12~14 29.37 4.53 10.13 53.26
14~16 0.26 0.47 0.26 0.36 14~16 13.05 8.30 12.49 23.57
16~18 0.32 0.43 0.29 0.37 16~18 16.80 7.48 10.00 22.83
18~20 0.45 0.40 0.32 0.37 18~20 50.38 4.86 11.04 24.67
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B T BRI VA AR AN 3V A )R E 0

AR R R ARG BR VA AR £ T R R A
FE BB R (LR 2), ANF 328 W (0 2R A7 F0 o i
X RE A FECHL VAT WK S B A B
R BACKE N CAREY), Fob a1 T &
Wz AL, RO Gl A AR B =R & 1 2B W) A
kB, BACKE /Y EY A o i eV &
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LA 30% ~40% , 57 fife 7= A I Bk R 22 R 4F 4 25 F1
e 2 24 2 S5 M S R AR R R TR, ELAEOK
LS R I AR AT R A AL S R AR T
FEEE, @ T S EE RN AR .
23 RELTIEPBEHKRIKRIE

T 10 1 52 3 i (90 58 ELAE 38 SR ) 3
B R L ANSC AR, A BT 11 i 4 - 358 o ML 114 Sk
PRI, AR AL N 5~ 10 5, 3 I PR
SRR ORI, A R AR T IS B )
BRI L N 14~ 23 I, 3 A AL
Rk EERE &S, 4 IEREA L N 2.8~13
i, 358 F A HURR T =5 25k [ K AR A RNV Ui
FIEY . 2 IS CAH N -28%0~—26%o i, 133
WA HL R R VR 32 B BE YR, 4 R EESCC AN
—22%0~—19%ol} , A HLAK £ ZERIF IR, K BT
TR

TEARBE IO, P2 78 HAE KR E AR A b
Tl % Eh V8 AR B vE R 2 LR A L A
14.35.11.74.15.50 11 14.29, HA¢ K FEEEK )2+
2 B B 5 TR UR L K AR A ) A h A A B
ARG, e 3 PR R 2 IR IR A L 5
V8 T SR AR S AR, T B AT 7 A B A K
A g A UK 2 ok B KA Sh A, 1T H
B3 MR AT Hh 45 g BLRR BE 22 ok B R TR AR A R

W 793 3R BARK S 3RV | Sh Hh el +h
THRRAIN £ V1 3R 2 A 3RS C A 43731 -28.35%0~
~ 25.39%0 « — 25.24%0 ~— 23.30%0 « — 26.63%0 ~
~23.65%0 Fl1-26.92%0 ~~-25.23%0 . H) F £ 5& P [
AL E IR A ALY, l oS RT N, 2 R VA L R i
BoSZE SRV BRI ER VA AN AR K R L VA AR 2
i Y5 A B 1 5T Bk 2R 2 0l A 79.81%  42.73% -
63.45% 1 34.91%, %F S5 AA HLAK (1) 5Tk 22 53 7l
8 20.19%-57.27%-36.55%F1 65.09% . XK H
TE KB NAZHITH 2 B R 38 g A AT xS 384
BUBR I DTk . B A8 K FE B A 5 K0 S % R &R,
RE % A5 R0 B W W R )V U AR ) R ORI
B, A S ECH A K F VA R 2 3 i IR WL
DT R 2R R L o 1) 3 S R
24 WRMBEKASHNENEEESEN

{8 B 2040 6l o A 25 AR B, & R Hh R
JZ 3 R I M LB AL AP TS R A AR L (R 2)
TR BLAE 2 917~2 921 cm™(-CH.— ANt
FRARBh, B8 7 7%) . 1 635 cm™ (C=C {H 45 4E 5h, 75 &
7%+ 1 506~1 538 em™ '(C=C i 4 ¥ 5l , 75 )& ).
1 417~1 442 cm '(C-H & #h #R 3 , ke J&). 1 139~
1 141 cm™.3 243 em™.3 396~3 405 cm'(C—H {#1 4
Pz, B e 15 35). 667~856 cm ™ (C-H [H 7 &
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Fig.2 Fourier transform infrared spectroscopy of dissolved organic carbon in surface soil of the sampling sites
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476 cm™ (C=O 44l 5l , M BEIZR). H AeHIHE
BLAFE NI M B 2 AR O A
[, o rp DA Iy 2 (—OH) bL 3 d5¢ i » LT o5 Ll A
N A2%~48%; F RN TT K, Ho P i LL il o 16% ~
25%.

7 AR R LI nT A YRR WL AR 4
fagr, BEM RS B m, IO R R K AR
& PR RG R AG R . e R R E 3%
W R BE 25 M 20 R A R LI R AL, BE 2R =
i, FeUORT5 7 AR ARG L e R R 12
TERE EL VA AN SR M bl Eh VA R 2 I v I R
BB B TC i 197 R B R B AALE , T AE BLAE K B 2578
AT A LA R, AR DU S B T B RE
AFAE o X Jd M i X 38 A i A WL 7 e
PERI LR B, HACK B N R W32 008 1 g
TR WL ) 53 1 4546 5 0 R B RE TR AL, T
97 TR AN B KA P 53 3G I, 3K 5 AR 5 45 R
_ﬁo

21 A1 A [ g TR LU P DASRAE 38 mT i
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F12 800~3 010 cm™' &by I AR LLAR TR 1wl ik
A HUBR 0 R B B FEAHE T, TE B AT
A1580~1660 cm™ 52 800~3 010 cm™ 4k, /2§
SRR H ALK £ VA PN 5 VA RN 25 Hh oz £RVE R
J2 3 AT A LR AT A0 61 R 06 T AR EL 4 )
N 0.13.0.61.2.27 F15.14, LW £h M Bl Z 2 VH R 2
LB AT VG WL R MR B OR, T R
RZ e E A E R S B, xR
B B AGK AR 35, BAR R ECR)Z L
EIR-SERERIR 8 RN (EP e we: 21 S iR S IR
HH PR 1 T 5 AL H S 0, T 24 LA K A 2
Tl BRI ), 3R )2 33 v ¥ 1 A ALK 1 s 1
TR ZE R A4 el D>
3 4 i

201847 F, BIAT = AP0 7 26 £hVA | Eh bz
hVE BN ER VA AN B AR OK B R VA R = L R A L
B AN AT VPR WL & B ARAE 0~2 e IR i K, B
IR BN, o AR W N .
VAR Z RS AV TR 2 5w, 9 79.81%,
FLACK B R VE 3R 2 43 U5 LB 0T R e e
N 65.09%.
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B AR VAR R IR R AT DL B RE 145 F S LA
BEEYRAND7 e ON L. 7 3 shi R IR LIl i 1k
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K, R T YRR 2 A HUsAa 2 1k
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Contents of Organic Carbon and Dissolved Organic Carbon and
Characteristics of Functional Group Structure in Surface Soils
of Salt Marshes in Yellow River Delta

LI Zhe'?, ZHANG Zhongsheng’, LI Min*>, ZHANG Hongri', SONG Xiaolin’, WU Haitao’
(1. College of Geomatics, Shandong University of Science and Technology, Qingdao 266590, Shandong, P.R.China;
2. Northeast Institute of Geography and Agroecology, Chinese Academy of Science, Changchun 130102, Jilin, P.R.China)

Abstract: Soil samples of 0-20 cm depth in Phragmites anstralis salt marsh, Suaeda salsa salt marsh, Tamarix
chinensis salt marsh and Spartina alterniflora salt marsh in the Yellow River Delta were collected on July 6-8,
2018. The soil samples were cut apart by 2 cm for one layer, and contents of soil organic carbon and dissolved
organic carbon were determined. The structural features of functional groups of dissolved organic carbon in
surface soils were revealed using the fourier transform infrared spectroscopy. The results showed that contents
of organic carbon and dissolved organic carbon in surface soils were the highest at 0-2 cm depth in the Phrag-
mites anstralis salt marsh, Suaeda salsa salt marsh, Tamarix chinensis salt marsh and Spartina alterniflora salt
marsh. With the depth of the soil deepened, contents of organic carbon and dissolved organic carbon in sur-
face soils decreased, and the surface soil organic carbon derived from terrestrial sources accounted for about
79.81%, 42.73%, 63.45% and 34.91%, and the corresponding contributions to sea sources were 20.19%,
57.27%, 36.55% and 65.09%, respectively. The characteristics of dissolved organic carbon in surface soils of
the salt marshes with 4 kinds of plants were similar. The functional group structure was dominated by pheno-
lic alcohols and aromatic hydrocarbon, others included aliphatic, olefins, halogenated hydrocarbons, and sec-
ondary amides. The ratios of peak area of infrared spectroscopy of dissolved organic carbon in Phragmites
anstralis salt marsh, Spartina alterniflora salt marsh, Tamarix chinensis salt marsh and Suaeda salsa salt
marsh were 0.13, 0.61, 2.27 and 5.14 at 1 580-1 660 cm™ and 2 800-3 010 cm’', which indicated that the con-

tent of inert carbon in dissolved organic carbon in Suaeda salsa salt marsh was the highest.

Keywords: soil; organic carbon; dissolved organic carbon; Phragmites anstralis; Spartina alterniflora; Tamar-

ix chinensis; Suaeda salsa; Yellow River Delta



