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Characteristics of organic carbon and nutrient content in five soil types in

Honghu wetland ecosystems
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1 Central South University of Forestry & Technology, Changsha 410004 ,China

2 National Engineering Laboratory for Applied Technology of Foresiry & Ecology in South China, Changsha 410004 ,China
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Abstract; Honghu Wetland, located on the northern bank of middle Yangtze River, provides significant valuable ecosystem
services including flood control, storm protection, water purification, biodiversity conservation, shoreline stabilization,
tourism development and maintaining wetland products in the Yangtze River region. Particularly, the wetland ecosystems
play an important functional role in climate change mitigation and adaptation through their ability to sink carbon and regulate
water. For better understanding of characteristics of carbon sequestration capacity and nutrient biogeochemical cycle in
Honghu wetland ecosystems, organic carbon content and nutrient concentrations were determined from five soil types (a lake
bottom silt (LBS) , a floodplain wetland soil ( FWS), a herbaceous swamp soil ( HSS), a farmland soil (FLS), and a
forested soil FDS) ) in this wetland. The results showed that soil organic carbon concentration decreased with increasing soil
bulk density in the five soil types. Soil organic carbon content ranged from 1.24% to 6.74% in the five soil types with the
highest in LBS and the lowest in FLS, and was in the order LBS > FWS > HSS > FDS > FLS. The soil organic carbon

EE&TB  ZE 2205 AA SRR (NCET-10-0151) s BHE A 25 HEAF 78T H (200904031 ,201104009 ) ; i 75 24 B /T35 H (2010TP4011-
3)IMABEITHH O [2010]70 5) s KD HRHE R BIHF 53T H (K1003009-61) 45351 H ¥t )

Y Fs B H#A:2011-03-16; &iTHHE2011-11-17

# JIAMEH Corresponding author. E-mail ; csfuywd@ hotmail. com

http ://www. ecologica. cn



7626 A E = 31 &

content declined with the increase of the soil depth in the study region. The concentration of N and Ca was (4.623+0.535)
g/kg (meants. e. ) and (26.262+4.201) g/kg in LBS, which was significantly higher than that in other four studied soils
(P <0.05), except N concentration in FLS which did not significantly differ in LBS. The concentration of P was 0.533+
0.026, 0.585+0.021, 0.651+0.016, 2.876+1.253, and (0.519+0.011) g/kg in LBS, FWS, HSS, FLS, and FDS,
respectively. On average, P content was about 6 times higher in FLD than in other four soil types in the study sites. FLS
had the highest concentration of nutrient K (7.205+0. 159) g/kg, which was statistically significant higher than that in LBS
(3.783+0.160) g/kg, FWS (4.815+0. 662) g/kg, HSS (4.639+0.588) g/kg, and FDS (3.426+0. 835) g/kg,
respectively. All five wetland soils had the similar concentration of Mg (from (2.51 to 2.55) ) g/kg and no significant
difference was found for Mg in the five soil types. For microelements, the concentrations of Cu, Fe and Co was 40. 19+
3.04, 8560.90+80.98, and 29. 66+0. 67 mg/kg in LBS, which were significantly lower than those in FWS, FLS, and
FDS, but no significant difference was found for the three microelements in the study sites. No statistically significant
difference was found for Zn and Cd in the five wetland soils (P > 0.05). The concentration of Ph was significant higher in
LBS ((35.13+2.40) mg/kg) than in FLS and FDS, but the latters had significant higher concentration of Mn
((1049.47+71.07) mg/kg and (1117.91+192.52) mg/kg, respectively) than the former ( (749.65+54.07) mg/kg). Our

results suggest that plant types help to control organic carbon and other nutrient elements distributions in the wetland soils.
Key Words: wetland; soil type; organic carbon content; nutrients
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A SCFESE 5 Tl s A0 L T 100 b A 25 R G AN R O =X 20 435310 h TR K b 1 S | B A
THEE A Rk H, 205 P K VR F, 32 SF 0 M AE 4 Fb 28 R Bk WO (Artemisia argyi) PR B
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1.2 Wik
1.2.1  FERCEE

i By R TR i BRI AR S RS0 5 AN R M2 7K I b BE AL B 1 13 A S AT IR It e
RAE HA LR DS AE B — b2 b 3 e B 3 AN RURE M R A3 3 1 A T A OR A R AR AR M
BRI 1, FEREA RS, LA 15 em NEFGFE 0—60 em TREE Y 3850 1 40 2 BURE , 52 D B 7K SF- B
W] A4 AT IS K EME T T, I B RGBSR X, S JS 3 100 H i, 34825 1,

R1 AR AEAER

Table 1 Description of the sampling sites at Honghu wetland

P AR AR IKICHRBL

T4 25 X . ik 435 pH {H TSR
Wetland types Geographic Hydrological Vegetations Soil pH Soil properties
coordinate condition
7 P 29°56'N  113°40'E AT PERK 2 7.2 4
Floodplain wetland soil 30°00'N  113°54'E FEATPERRUK A 7.5 W+
30°07'N  114°07'E HAERIK 2 7.3 Fifn +
RV 29°46'N  113°27'E BN R EYAVIN P 7.2 W+
Herbaceous swamp soil 29°49'N  113°22'E HAEBUK PR 7.4 Wt
29°49'N  113°23'E ZT UK W 6.8 W+
e 29°48'N  113°24'E [E1E:/GE TV —ZKFE 7.3 KFE A+
Farmland soil 29°49'N  113°14'E [ETE/ L VIS WESY/ 7.4 KFE+
29°49'N  113°25'E TRk ESP/S 6.7 KFE A+
i 29°47'N  113°26'E TBUK (LN 6.8 B
Forested soil 29°46'N  113°26'E TERK FEat Ak 6.5 BRI
29°47'N  113°26'E TBUK TEAMR 6.7 HUATHE

1.2.2  SEEe77 v SRR AL

SR R T 5 e E AR R AT AN AR I A A LR S i, pH {ELR FRAL N AE SN
B A s P NaOH JARl-EHACHT LE LM E ;K FH FP6410 K JAGEE TN E ;Mg Ca ,Cu Zn \Fe \Ni,
Pb . Cd,Co Mn K I EEEEDIE

B b 5 43 H 0 F SPSS13. 0 A3z i EXCEL2007
2 BEREHH
2.1 SR A LR
2.1.1 USRI e A MLk i

R R B, RS WS IR 2R EE S 50 em , T TR, LI IR S — A R B BRI
FRYEXT 13 A 5T Mo A I Ve HEA T BILAS 25 2T, 25 SR AN 1 B, IR IR YR A7 MILAK 5 S 7E 5. 54% —T7. 48 %
Z I8 SEBIER 6. 74% Wi T T2 S0 ek i RS Ui Ve A LR B IR IT 4G R (6. 32% ) . IR IR IR 1Y
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B SR =M OoFy

organic carbon
o N A o ®

FHLE R/ %
The concentration of

HHLBRA 5/ %
Theconcentration of
organic carbon

15—30 30—45 45—60

OB 5 Sampling point F3EZ K Soil layers/cm
1 HEHRREEIREE 2 HEZTEERMTEAIRAE
Fig.1 The concentraion of soil organic carbon in silt of Honghu Fig. 2 The concentraion of soil organic carbon in floodplain
wetland
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MUBR B e KAE 0—15 em )2, B/INE 45—60 em )2, F UK E7E 0—15 om )2 o8& 1 R IR & B T
FA RN YR RAEZZ R R R A, JE A BT Z | AN B A — e kiR
ol IR ZE R LB A0 0 2 X Pl B K A AL
2.1.4 BB H A PR SR

Ay A e AT A WL BN 455 o WOKRERA P okt 5 KR RN S RE R Gh , S A7 7E 3
BUBR FREAEEE L ORGSR B W 38a A7 WEkE /R , A bV T8 1 b+ He A HILAR 7 & 5 48 v
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k& TE 0. 153% —2. 854% Z [A], Hi [ 86% 1) T A HLIRE HTE 0—30 em L2 HHEEZ T ES ERE ST
AEHHEIZ 1 MIAEEFRE /K B >— 2R /K > K 310 AR 55 1A 1) i T o 2 5 M A IX. - B8 ML &5 1 1)
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B EE 40 ®EE =
we s £ 820 <
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=55 § 2E 10 <
& 8 s 0 E S 20 0 3 I ’y I | Gmr—k—r— |
= 0—15 15—30 30—45 45—60 é © 0—15 15—30 30—45 45—60
2K Soil layers/cm F31 2K A Land types/cm
B3 EXRABFIEANKRIE B4 RETEGNHRSE
Fig.3 The concentraion of soil organic carbon in herb swamp Fig.4 The concentraion of soil organic carbon in farmland
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HUBR I S fi ™
2.1.5  PEIG HPRH - A AL AR

VTV b A L Sy B AR I AR B AR PR 3 S R ARG B T AB AR, AR R R S AR
AL PR TR PIRAAR, WFFR S SRR (B 5) . 3 P2y B 5EA MR & 57 0. 427% —2. 548 % 18], TE AR >
Al AR S AR 30 B T REARAR S R AR IR 5 P L 2, — O T, DR TE I A SR N T R 2 B A LR
i, oy — 7, T RIS E T H AR R BN, F A LT A i S I KIS A G TR Ak
b A B & B SR R BR AR LT AR R AR B, WL A, O TR Z | AR IR RRE B A B T
AR AFF -G MR TR
2.1.6 THEAVUREEMEIEATECR

FREXT UL AR 38 ATl A, S BIEA LR & B A IR A O R HUS R SRS A E ]
BRIFEHE LR (E 6), R -5 WIS 2 5 HIRA TR VMG, 50E ML S a1 28 F 3 in s
W, SRR IR IZ BRI Z S A A i 1 ERZ RS mi A, BV A TSR R m VR EE R A AL
fie, PRl G 3R )2 - 40825 o bR/ T - 6 WL L3 s A, — R 5, 5 1 3 R S R A PR AE
Py I ) AT R T 25 B /N ) - S8 b B A (0 B T B A5 A LIS ) mT e, DRIk, - JE 5 i s v DA 1T fz ke
T HIEP T E AR £

5 WA O R B A D Tz 2 y=02179x 4 1752
° = ° 'z 20 R2=0.6641
X §g 30 > £ £ 3 *
<88 23 »
EE 29 ST LS
@wE S 2 2 10 2 e
E2E 10 §£ 05 *
=3 5% s U
E ; %D 0 2 ) « "2 -« 0 L I L |

= 15—30 30—45 4560 0 20 - *Jiii?ﬂ% P 6.0 8.0

= : &) o
A3JZ K Soil layers/em Soil organic carbon concentration
5 MitTEFNHREE Ee HMRttTERESFIHBIEBEXE
Fig.5 The concentraion of soil organic carbon in forest soil Fig. 6 Relationship between soilo rganic carbon concentration

and soil bulk density in Honghu wetland
2.2 LR IEFR SR
2.2.1 N HIERE TR SR
JAFE2 Hra] i b T R YR VB Ca B ON26. 2629/ ke, B = T HA LR AL + 1 s T fiE A i T b

®2 HEEMTEASETESE (yvky)

Table 2 The concentrations of large number of elements in Honghu wetland soil

KA 1, Sampling point N P K Ca Mg
WK Lake bottom silt 4.623 0.533 3.783 26.262 2.510
(0.535)A (0.026) A (0.160) A (4.201)A (0.015)
Uz R 2.130 0.585 4.815 5.012 2.535
Floodplain wetland soil (0.244)B (0.021) A (0.662) A (0.632) B (0.009)
FEARTRPE 1.807 0.651 4.639 6.207 2.534
Herbaceous swamp soil (0.204) B (0.016) A (0.588) A (0.942) B (0.017)
4 M Farmland soil 3.036 2.876 7.205 8.371 2.550
(1.221) (1.253) B (0.159) B (0.303) B (0.013)
it Forested soil 1.216 0.519 3.426 3.639 2.525
(0.284) B (0.011) A (0.835) A (0.092) B (0.026)

FAE S B AR IR R [ PR 3OR 22 5 B35 (P<0. 05)
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iyt MR EESE KA ST, T BT B, I T IR Ca O . WIIRIRYE N &
TN 4.623 o/kg, 3w TUHZ VIR A H Sopkckh &R Y P &350 2,876 o/kg, K &R 7.205 g/kg,iX
PIANTC R & AR 3 T T LA 288 1 S nT BB 2 rh Tk F R A 1) 25 5, Mg 17 i J LA 28 70 1 ¢
A BEE2ER
2.2.2 PLENEM MR CR SR

FE 3 HA AL BRI T R R S e R A M T R e i 22 AR B, P, Cu 19OF
B84 40. 19 mg/kg, Fe AYSEX &4 8560. 90 mg/kg, Co FISEH4 4 29. 66 mg/kg, Cu Fe il Co FF-14
B AR /N T Uz T R AR RObRh  Ph 345 R 35. 13 me/kg, Mn B3 5 50 749. 65 mg/kg,
XA TCR A S 4 S T R M A B PR 22 50 Zn B Cd A2 & R RE I B 25 5. L
AN 4 B U WX O, W TN L A DURR S 700 - e /N | 13U A T T8 14 7 e g, B 1 I RS R 1 o

EEp o8

®3 HBEMITBEMESTRLE/ (mg/ky)

Table 3 The concentrations of microelements in Honghu wetland soil

KRR Site Cu Zn Fe Ni Pb cd Co Mn
WK 40.19 58.09 8560.90 50.73 35.13 12.29 29.66 749.65
Lake bottom silt (3.04)A  (1.49)  (80.98)A (1.28)A  (2.40)A  (1.56) (0.67)A  (54.07)A
TEZ 52.69 60.79 9053. 49 61.62 32.80 15.52 33.47 657.80
Floodplain wetland soil (8.41)B  (1.18)  (32.78)B (4.12) B (1.64) (2.88)  (1.49) B (48.15)
HA TR 52.07 58.37 8812.47 62.25 29.33 11.12 31.14 678.01
Herbaceous swamp soil (2.80) (3.14) (169.63) (4.59) B (2.81) (0.41) (1.88) (44.06)
4k H 53.53 55.25 8901. 51 58.11 19.71 9.60 33.85 1049. 47
Farmland soil (2.79) B (1.36) (56.83) B (1.34) B (0.94) B (0.56) (0.73)B (71.07)B
Mt 63.34 55.17 9076. 13 60. 83 21.26 14.24 33.98 1117.91
Forested soil (2.47) B (0.60) (28.05) B (2.48) B (0.70) B (4.18) (0.76)B  (192.52)B

TGS BRI R AR PR 225 B35 (P<0.05)
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Fig.7 The concentraion of soil organic carbon in Honghu wetland
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