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Change characteristics of soil carbon and nitrogen contents in the Yellow River

Delta soil after artificial restoration
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Abstract: The Yellow River Delta wetland is the largest wetland ecosystem in the warm temperate zone of China and it is
one of the most active regions of land-ocean interaction among the large river deltas in the world. . To restore the degraded
wetlands in the Yellow River Delta, freshwater was supplied during the flood season from June to July. In order to explore
the effect of wetlands restoration on the soil organic carbon and nitrogen, the changes of pH value, electricity conductivity,
soil organic carbon (SOC), total nitrogen (TN), NH;-N and NO;-N in the degraded and restored reed wetlands of Yellow
River Delta were anlysed. The results showed that; (1) pH values generally decreased in the two soil layers and the
electrical conductivity significantly declined ( P<0.05) with the increasing practice time. It indicated that providing
freshwater reduced the salt obviously. Soil electricity conductivity in the lower soil layer (20—40cm) was lower than upper
soil layer (0—20cm) in restored area. But it is the opposite trend in degraded sites comparing to the restored sites. (2)
The SOC and TN in the 0—20cm soil layer increased with recovery time. The SOC and TN were (7.710+0.756) g/kg,
(0.66+0.021) g/kg and (16.96+0.213) g/kg, (1.277+0.027) g/kg before and after seven years artificial restoration,
respectively. The upper soil layer (0—20cm) had more SOC and TN than the lower soil layer (20—40cm) in the restored
sites. But the concentrations of SOC and TN had no significant change (P > 0.05) in the two soil depth in degraded sites.

(3) The NH;-N was higher than NO;-N in all sample sites. The concentrations of NO;-N in 3 years restored sites and
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NH;-N in 5 years restored sites was obviously lower than that in the degraded area (P<0.01). The ratios of C/N were
between 4 and 8, suggesting that N concentration was not limiting soil decomposition rates. (4) Meanwhile, the correlation
analysis showed that there were significant correlations among soil properties. SOC had significantly positive correlation with
TN (r=0.947, P < 0.01). It suggested that the N was from the soil organic matter (SOM). The soil C : N was
significantly correlated with SOM. The significant positive correlations between NH;-N and pH value, electricity
conductivity, SOC, TN were also found (P<0.01), while NO;-N and TN having negative correlations ( P<0.05). The
research provide base information for the evaluation of wetlands restoration and the degraded wetlands restoration practice.
But further studies are needed to determine long—term changes in soil processes within the wetlands in the Yellow River

Delta.

Key Words: artificial recovery; Yellow River Delta; wetland soil; carbon and nitrogen
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21 PUR IRE X IRHA 2 IR S 3 R AR X, HO AR YK X 3853 1) 4% —24% , AR R
AR PR AN, 44 )2 1A B SR B AR (P<0.01) , F6 WA N TR 52 AT 1 I8 A ARG 8 A T M A 6 1 5 76 R VR 52
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SR 5 R B K O AT R A I BRI A
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i%é/}?}iﬁm@%ﬁi ’ %i%ﬂﬂj} %1& E/:JEE Table 1 SOC and pHin the soil of the Yellow River Delta wetlands
etrz — , W TFIE L+ e R D BE AU EE 2E4E  with different restoration time

TN Al Y AR Ak 2 B I 2 R ) 4 T Conducf%/ifds/m) pH
I, HIEAVIEMAR & B TA Y0 020 om0t 020 2040 om
A SR FETCAMIE N AR Z A A BB I 8.975°"  4.688"" 8.477 8.352
- HEE BB i A T BT LR AR E I = LA I 0.935""  1.1447 8.352 8.303
RATHUBRAR () J6 78 Ak 3 25, F i o 2046 o i i 0.6967  1.0277 8.367 8.44
v 0.327** 0.364 " 8.222 8.308

R, Z AT AR A Y 55 (RIS K& R
PR3 D 0 55 ) Bl 1 5 R I i AR R BT
FEPITRAR B V8 B R A e e

T2 AT LUF H FEVR AR IX I 2 W0 Pk 52 B) A3, 3 A WL B F i s I, K 52 3a Sa Fl 7a Y 1
JE IR A LR S 43 M (8. 810+0. 155) g/kg . (7. 997+0.330) g/kg . (16.96+0.213) ¢/kg, i 355 T A&
P IX(7.710+0.756) g/kg(P < 0.01) , Y& Sa KW T ELFEAIR GBS RKE X T2 LML, 25
WE(P <0.05), WEXNAYBRIESS A ERBLER AN FEKTFFE,IFEERE 5a 57a )5 EE T2
M & A B EF (P<0.05) X & PRk &5, I E X B3R A FRUKCIRS B ) 52, i

w % R A EKE P<0.01

x2 EA=RAMNEMARKEFRIERASE

Table 2 The content of carbon and nitrogen in the Yellow River Delta wetlands with different restoration time

FEHL AR socC TN NH}-N NO;3-N
Sample plot Soil depth/cm /(g/kg) /(g/kg) /(mg/kg) /(mg/kg)

I 0—20 7.710+0.756 0.66+0.021 17.277+0. 450 4.912+3. 605
20—40 6.870+0. 943 0.679+0.020 9.942+0. 677 1.830+1.348

I 0—20 8.810+0. 155" 0.687+0.001 ** 9.974+0.536 ** 1.368+0.927 "
20—40 4.716+0. 860 0.549+0. 069 9.352+0.893 3.264+1.590

m 0—20 7.997+0.330 %" 0.921+0.009 ** 13.682+2.694 0.382+0.323 "
20—40 6.176+0.077 * 0.582+0.017 ** 13.413+2.700 2.616+1.217

v 0—20 16.96+0.213 *~ 1.277+0.027 ** 15.893+3.450 2.475+1.858
20—40 6.996+0. 555 0.624+0.016 " 8.858+3.677 3.639+3.075

I AREDS ;. + = TR BEHOKTE P<0.01; + 2o BEHKFE P < 0.05
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JEPERREE T AR I R 2218, A AL R B WAE R, RWKE X BN EA UK & BB, o] W25 =7
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PRI X - 48 4 R B i Bl PR A B ) ) 38 T i 3G 0, SR E X 2R SRR ER TRIKEX (P <
0.01); KRMKEX LZETRE2A G BN EE, THE2Z5 (P >0.05) ;KK 7a K2 & 5ARMKE X HH
b, ZRWE (P <0.05), X EEIEH THA R EMREEYIEm, £ EREMER T, LEh 4
R, P HA EZ LI NH]-N NOS-N f778, Al MAEY A, R A KT/ i 3= 457 .
TS ARAE AR 7E AL A i RO VE T, S A A o S AR R A A R R 0 e 2 T AEREHLAS 2, il S
RO TEASAE &, E Sa WEASATEVIRAL T ARKE X (P<0.01) KE 3a PSSR S EU i
RFARKE X (P<0.01) . X RESE T8 3E IR KK, pH R A L Ko SR 3 & AR AR AL i S8 R R ]
S S A AE PR A T

ﬁﬁy\ﬂgig&ﬁ%/ﬁtt%iigjﬁj?ﬁﬂiﬁgﬁ%ui #x3 EBU=RIMNEMAERS FRITHLE C/N
AL fif o2 15 52 IR BB EEARE . BB pypie3 /N ratios in the soils of the Yellow River Delta wetlands
FEAR T 25 BABH A PSR EE S, A B TA with different restoration time

HUTEAME i - 398 v A 2k S T P+ 494 ML 4 R N
RN RS BRI B2, T 0 40 A WL SR 9 Soil depth/em L I Il v
0—20 7.704 6.776 6.179 5.037

fiE 2 T SRR, AF)TFAEY A9 A K S g B 77
(RSN , - HEA LT A3 2 AR ANk 3 B,
K FEHA 2 R A HLEA T 4—8 Z ], i (KT 25,
WitV A2 A PR A, 1 2 B T L 320 T RAAE 100 B B VAT — 3 N 3 Bt TR K K R 1 S, R AR 3
ML B 3 (R FE AR T e 46 v, R fLBE 358, K 3a 5 5a T2 £33 C/N IR T RIKE X,
R ALRE S 385 WK Ta XBEA L, e A LA 25 18] b B9 AR AR (AR BN Bt TR B 38 Iz 87 T
3.3 aEmmRAIN K MR IR T O R

MFE 4 TLUE H, R34 T & I B ARG OC R, A AL 2 A OCOC R BT, A Mk 4 8 3 1E
MR ZR (r=0.947,;P<0.01) , i AIEH HIE AR TE LA ANE AT AR T . E8585 pH 39,
F MR A E Ik EI B IEAHE KR (r=0.287,0.438,0.550,0. 522,0.226;P<0. 01 ) ; AR S AR LK
WERAHXICR (r=-0.226; P<0.01); 2A SHER B L ZE ALK R(r=-0.331;P < 0.05)

20—40 6.503 5.869 4.982 6.156

R4 TEUEREHEAXXR

Table 4 Relationships between carbon and nitrogen and other soil properties

pH EC SOC TN NHj;-N NO3-N
pH 1
EC 0.668 ** 1
SoC -0.564 " -0.167 1
TN -0.574*" -0.253 0.947 ** 1
NH}-N 0.287 " 0.438 " 0.550 " 0.522*" 1
NO3-N 0.226"" 0.540 -0.090 -0.331"° -0.226"" 1

4 HitHitie

EL A W72 R A BT = P MR A2 e R K s A DD B I K AR R, AT FE 45 2R sl i 224 IR OK
PRAZ KBTI R e b g, TS 1 AP M o, AR T M 3Rk 70 28 e 5 RS (Y M e BLER, | TR I 38 i 3
AT TRV, AWK X N L3R 0B AR TR AR ToRIKIZ DX, 3k M TR /KR 52 A8 A1 10 3t X6 AR 2 ok
MEHBER AT W, AN TIRAKIKE X )2 BRI T R )2 R X AH

T R A BB 5 e R VR 22 R E , WK SCIR UL, B R e v 6 20 Gl B R B2, 88 . 24045
PRI 1a B Sa FHRKIE M P T JORRL & i AR 7 | SIS 2 R A LA B 20 5 1) 73
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it {H Cole %55 1 0f 56 [ B2 47 HR JE M 7 S N TR M5 R B, A LB S A AR Wi KR
FERF AEARBETE KW T U LR U ARG, BB W AR R e R DA L
EZH BT R ETARKEIX, FRERETTZE, I H S N TR B e, A LR S 2R e
BFIEMRIE R UK 5 e R AR AT AR SR | B AL IR A TAK IR 5 Al A R ik 1 B2 K 52
e 1 ST AR 5 50 B A, BIFSE A SR PR 7 DR R A AR A B 22 TR R L ) AR A 0 Bl AR 75 B RS20, )
MK I ) R D RE S A A R SR I PR A R X

TEAS RS X A R S LB IR T 25, A SR W o0 ik A DL R o AR A 52 S0 BR A, ) 37 0 R R T 5 7
PRAZ X 2B LU BEIK S AT BR A3 1 T o, e W B AR 1 A ML 35 0 38 (R g e A R BE AT P i v, S8
PERES s, FERTRE ST IR N TR Y, A A 0 i B IR T SR, AR i e P A LR A = T
AR, EAIoT W] G R K LM ek o | A 58 TS A R TR A, nTRE 5 30 =
SRR ) ER Rl - SRS KA MR 2 A %, KA Rt SRS A AN A R BE 1 BRI ko
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