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Table 1 General characteristics of stands

By W itogE WA AR = paNieS iVl
Stand? os Height Diameter at breast Understory vegetation Stand Stand density
yp /m height/cm biomass/(t-hm™) agel/a /(tree-hm™2)

FKIMEY P. deltoides 14.64+0.38 A 22.23+0.23 A 1.54£0.03 A 14 326124 C

JK¥ M. glyptostroboides 10.49+0.30 B 16.76+£0.78 B 1.5+0.08 A 13 469+28 B

#HA5 G. biloba 11.71+£0.35 AB 15.23+0.39 B 1.1£0.08 B 14 510+38 A

e AFEKRE FREORAFE M) < [ 2257 82 (p<0.05),

Note: Different capital letters indicated significant difference among different forest types at 0.05 level.

1.2.2 X3 ohrmle LSRR I TR
SE; pH ERAEM LM E (KEHA25:1),
TR R FREM e (KEHRE 1),
- SRR TR R ) 3, 5- RN FE KA R L (e v
o A AMA . EREREEE S RN E kS
HEOCHR [17].

I HURRR FHVR B R- S TR A MIATR I A2 5
I Wy iR ) BE75-0.5 mol-L™ K,SO4
PR, BRASWBH A T (Multi N/C 3000,
Analytik Jena AG) s, HEZE 5 A AL

e s 22 (B0 R E e i (S, - g
A HLERCR R AR S e, FREEL 30 g, UK
+ R 21, 25 C FEIEIRD #% T 9%% 30 min
(250 ¥&'min™") J&, #.C> 10 min (7 000 rrmin™"),
VEWUH 0.45 pum JEEHNIE , UV AR A AT
( Multi N/C 3 000, Analytik Jena AG ) Jlj5E9,
1.3 HiEAE

K H SPSS 23.0 {4 # AT Bl g it oy b .
A BRI AT R AR IR A 22 57 MR, A
WK % 7 2243 Br i ( Two-way ANOVA) %5 bk
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£ RDA F3H1 Z 5% i fff AR ditb A7 T vk
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1% J5 >R H Pearson #H 2G5 40 i AS Rl Ak 43 - A AL
B S AR 2 -5 3 PR T B A O o

2 HERH50H

TEEAEREN
WFFEXSEMBA  KAZ . BRANY 3 FRbR I 2%
SO b A A i pH L R R
P (p<0.05), )= 3% s o =5 5 mi B A 435 A
(BR AR ITHN ), RO A1 LRSS HAR R &5
Wiy - SRR RS (p<0.05) (£ 2).
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Table 2 Effects of soil layers and stand types on soil properties

AT £ HRA e TR " oe: 013 HERERE Eho)
Factors TN AN TP AP p SD INS Salinity
#4yrStand 1.16 0.20 2.35 14.17" 6.817 7.34" 767" 2.03
+ZSoil layer 82.31" 63.75 12.04" 14.19" 15.63" 3.23" 46.71" 1.46
AN =l
Ao x L2 2.20 1.06 0.08 1.94 0.67 0.28 2.73 1.34

Stand x Soil layer

VE: *FREFE (p<0.05), *HKrHEE (p<0.01).

Notes: * indicates significant at 0.05 level, and ** indicates extremely significant at 0.01 level.
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Table 3 Comparison of soil physic-chemical properties in soil profile among different stand types
L +2
Eiztan ¥ Soil layer/cm
Index Stand
0~20 20~40 40~60 60~80 80~100
=<l 0.7760.043 A 0.357+0.037 Ab  0.205:0.009 Ac  0.186+0.023 Ac  0.168+0.018 A
P. deltoides SO & 3970, -20540. c 0.186%0. ¢ 0.168+0. c
S K 0.8590.100 Aa 0.402:0.107 Ab  0.213%0.047 Ac  0.171:0.015Ac  0.1700.001 Ac
TN/ (g-kg™ M. glyptostroboides -OOIET. -40210. .2130. 17120. 170%0.
e AS
%GE_ Zi,oba 0.586+0.178 Aa 0.388+0.043 Ab  0.245:0.031 Ac  0.198+0.010 Ac  0.178+0.003 Ac
Sl 73.033216.781 Aa  27.067x4.779 Ab  7.020%1.103Bc  7.020x1.68 Bc  2.600%1.471 Bd
P. deltoides OO0 dUD 2 .020+1. .020+1. 6001,
HRA KK
AN/ (mgkg™ M. glyptostroboides 0993311756 Aa  27.300+11.031 Ab  11.43:2.64 ABc  8.573:1.09Bbc  6.500+1.603 Ac
%Gﬁ_ét',,-,oba 56.333x16.012 Aa  31.967+3.364 Ab  15.30:4.864 Ac  13.7622.593 Ac  9.997+1.435 Ac
Sl 0.872+0.101 Aa 0.72410.031 Ab 0.66+0.016 ABb 0.679+0.061 Ab  0.683+0.038 Ab
P. deltoides Ore=Y olf 22806 .6620. .679+0. .6830.
= K 0.901+0.128 Aa 0.760+0.053 Aab  0.714+0.028 Ab  0.671+0.006 Ab  0.693%0.023 Ab
TP/ (g'kg™ M. glyptostroboides VD, B, -714+0. 6710. .69320.
A
%GE 'f,,,oba 0.8310.125 Aa 0.700£0.041 Aab  0.636+0.023 Bb  0.623:0.023 Ab  0.655+0.023 Ab
Sl 5.180%1.440 Ba 3.600£0.864 Bab  2.65+0.559 Bb  3.35:1.250 Aab 2.337+0.469 Ab
P. deltoides e -OUV=L. -09xU. 3511, .337+0.
R KK
AP/ (mg-kg™ M. glyptostroboides 556042639 Ba 3.297:0.189 Bab  2.50£0.461 Bb  2.46:0.461 Ab  2.347+0.483 Ab
ERAS
fzﬂoba 9.540+1.059 Aa 7.333+1.526 Aa 4.9241.271 Ab  3.15+0.390 Ab  2.903+0.237 Ab
e 8.643:0.191Ab  8.820:0.071 Aab 8.933:0.02Aa  8.950:0.050 Aa 8.923+0.045 Aa
P. deltoides SOTOEY XA VER b .9330. .950+0. .923+0.
i
pH M. glyptostroboides ~ 8-523%0-101 Ac 8.707+0.081 ABb  8.83+0.05 ABab  8.85:0.087 Aab  8.90+0.047 Aa
i AS
2% E'b,-,oba 8.62020.070 Ab 8.633:0.033Bb  8.757+0.074 Aa  8.803:0.019 Aa  8.8430.017 Aa
Sl 1.379+0.055 Aa 1.44240.033Ba  1.51020.021 Aa  1.467+0.095Aa  1.49+0.043 Aa
P. deltoides OrE=E Frrzaslh 01010, .467+0. .49+0.
T Ktz
SD/ (g-em™ M. glyptostroboides 1-46920.039 Ab 1.516£0.033 Aab  1.5660.045 Aa  1.550£0.022 Aa  1.50+0.009 Aab
A
%Gﬁzi,oba 1.403+0.037 Aa 1.424+0.021 Ba  1.472+0.117 Ba  1.459+0.046 Aa  1.43+0.030 Aab
Sl 54.220£9.116 Aa  22.487+14.421 Ab  5.89+2.12 ABbc 3.092:0.575Bc  1.147%0.074 Ac
P. deltoides eeVET FREEN .89+2. .092+0. 147+0.
HER KK
INS/ (mgkg™d™) M. glyptostroboides ~ 20-824+2.838 Ba 6.356+2.380 Bb  2.427+0.468 Bc  1.961+0.674 Bc  1.664+0.738 Ac
A
Zﬁ_gi,oba 34.411211.00 ABa 15.82122.810 Ab  6.846:2.042 Ab  5.378:0.899 Ab  3.60%0.783 Bb
ik 0.01410.002 Aa 0.017+0.002 Aa  0.015:0.001 Aa  0.015:0.002 Aa  0.016+0.001 Aa
P. deltoides SR AU (/23%% .01510. .015+0. .016+0.
;o KK 0.0170.003 Aa 0.014x0.001 Aa  0.013%0.001 Aa  0.015:0.002 Aa  0.019+0.004 Aa
Salinity/ (g-kg™ M. glyptostroboides T VIR0, -01340. .01520. .01920.
A
%GEDbiloba 0.0130.001 Aa 0.014+0.001 Aa  0.014£0.001 Aa  0.015:0.001 Aa  0.015+0.002 Aa

E: ANFANGFRER AR FE K2 AR LR ZR 2% (p<0.05)

(p<0.05), FH.

» AAKE TRRRFE — L RAF MG 2 6 % 57 5 2%

Notes: Different lower case letters indicates significant difference among different soil layers in the same forest type at 0.05 level, and
different capital letters indicates significant difference among different forest types in the same soil layer at 0.05 level, The same below.
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Vertical distribution characteristics and distribution proportion of

soil labile organic carbon among different stands
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FAEMSE CBRAKAZ PRI g AT B 5 ke 5
TCRFEMINESN ), 5 pH B BE AL (p<0.01);
5+ R (p>0.05), LB

g7 A UK S OH A A A 5 1 2 A G
(p<0.05), KAZMAIHLEHEA MK &2 5 3%
JE B A S (p<0.05), HA Ao 3 Pk
K5 TR IO EAHME (p>0.05) (£4),
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Table 4 Correlations between soil labile organic carbon and soil physical and chemical properties

sy EfELa 25 HRA e A oy TEEmE RS
Stands Index N AN TP AP 217 Salinity SD INS

SOC 0904”7  0.900°  0.738"  0639°  -0.693"  -0.060 -0.422"  0.820"

S P. deltoides MBC  0.883"  0.879° 0.716° 0669°  -0.736"  -0.184 -0.381"  0.815"
DOC  0916"  0.912° 0732° 0666°  -0.733"  -0.160 -0.390"  0.834"

SOC 0983 0.988"  0.583 0554  -0.906" 0.170 -0.525’ 0.960"

JKH% M. glyptostroboides MBC 0.844"  0.825°  0.651° 0598 -0.887"  -0.075 -0.328 0.773"
DOC 0.7217  0.704"  0.599 0.509 -0.755"  -0.267 -0.191 0.651"

SOC  0.993" 09417  0.944" 0780  -0.828"  -0.413 -0.153 0.978"

A5 G. biloba MBC  0.789"  0.791"  0.598 0935  -0.809"  -0.397 -0.177 0.767"
DOC 0743 0.788"  0.564°  0.837"  -0.665"  -0.394 -0.177 0.767"

i RREEMRK (p<0.05), *FRWMEEMK (p<0.01). FF.

Notes: * indicates significant correlation at 0.05 level, and ** indicates extremely significant correlation at 0.01 level. The same below.

TOARITHT R . 25 1 bRifESR ( RDAT) FIE
2 bR (RDA2) 43 5lff e T 5 N By + 1
A MR 20728 51 80.16 % F1 4.76% , 7KAZHK
o3 - BETE A DL 2 53 A2 S+ 1 74.33% Fl 5.16% ,
B A PRy - R A HLAR A1 5 A8 S 1Y) 74.4% )
818% (K 2). fERM BT, HRAH
L REREEGTE PR B R T RN A LAk AL S
ALHY 74.2% ( p=0.001). 10.3% ( p=0.017 );
TEREMA R, AR RS Eailee T 5%
A LR 415> 51k 80.2% (p=0.001). 7.6%
(p=0.013); TEMRAMI, AMAER. pH
BRI TEA VLR AL AR IR ) 72.1% (p=

0.001). 12.1% ( p=0.036). HILATHI, AHRA
JEFCSE N A . KAZ RVER TS MR eGP PR
M EZE R T
3 ittt

VFEWoe R, Bl 208 RN+ 456G Pk
BB EIFRALPO, AP &M, 0~40 cm +
JZ 5 BB B B A 2 TR B R, (E
40~100 cm + )2 84 MLAK 2 5 PR R A X AR E .
FONAEY R AR 2R DL E 3R 28 &, 88hn T 4k
VSRR TR BBCEE A REL, SE0R2 A PR
R, W2 B PR AR R, — 7
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BRI Pdeltoides /K% M.glyptostroboides 7Y G.biloba
2 IAN: 74.2% p=0.001 PO : Sb P
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E e e Ty E s |
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g 2r a =S 1 . e pH:
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W AN: ARE; TP: &Wf; AP. MR, Salinity: H4y; SD. +HHEEEE; INS. pEMEAE; SOC: +iEAMLEK; DOC. WEfittA LK ;

MBC: =M.

Notes: AN: available nitrogen; TP: total phosphorus; AP: available phosphorus; Salinity: salinity; SD: soil density; INS: invertase; SOC: soil

organic carbon; DOC: dissolved organic carbon; MBC: microbial biomass carbon.
B2 AREHSTIEERBUERIFEEEIBRAS MBI TRSH ( RDA)
Fig. 2 Redundancy analysis (RDA) of the effects of soil physic-chemical properties on soil labile organic carbon
at different soil depths ( 0~100 cm ) in different forest types
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Vertical Variation Patterns in Soil Labile Organic Carbon in
Different Stands in Coastal Reclamation Area

LIU Jiang-wei'?, XU Hai-dong', LIN Tong-yue®, CAO Guo-hua®, CHENG Xiang-rong'

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; 2. College
of Forestry, Northwest Agriculture and Forestry University, Yangling 712100, Shaanxi, China; 3. Forest Farm of
Dongtai City, Jiangsu Province, Dongtai 224200, Jiangsu, China)

Abstract: [Objective] To provide a scientific basis for the evaluation of soil carbon pool stability and tree
species selection in coastal reclamation areas, the vertical variations and potential influence mechanism of
soil organic carbon and labile carbon fractions in different stands were investigated. [Method] We studied
the vertical distribution characteristics of soil organic carbon, microbial biomass carbon, and dissolved or-
ganic carbon and their relationships with soil physicochemical properties and enzyme activities in 0-100 cm
depth in Populus deltoides, Metasequoia glyptostroboides and Ginkgo biloba plantations. [Result] The
contents of soil organic carbon, microbial biomass carbon and dissolved organic carbon gradually de-
creased with the increase of soil depth in three stands. The contents of soil organic carbon in the 0-20 cm
soil layer were significantly higher in M. glyptostroboides and P. deltoides stands than that in the G. biloba
stands, but there was no significant difference in the 20-100 cm soil layer among the three stands. The
contents of microbial biomass carbon and dissolved organic carbon in the soil layer of 0-60 cm were the
highest in the M. glyptostroboides stand, followed by P. delfoides and G. biloba stands, and there were no
significant differences in the 60-100 cm soil layer among the three stands. The ratios of soil dissolved or-
ganic carbon/soil organic carbon and microbial biomass carbon/soil organic carbon initially increased and
then decreased with the increase of soil depth (except for the ratio of soil dissolved organic carbon/soil or-
ganic carbon). The ratios of soil dissolved organic carbon/soil organic carbon and microbial biomass car-
bon/soil organic carbon were higher in 20-60 cm soil layer. Overall, the ratios of soil dissolved organic car-
bon/soil organic carbon and microbial biomass carbon /soil organic carbon in the three stands had slight
difference in all soil layers. Redundancy analysis and correlation analysis showed that soil organic carbon
and labile organic carbon fractions of each stand were significantly positively correlated with soil total nitro-
gen, hydrolyzable nitrogen and invertase activity, and negatively correlated with soil pH. [Conclusion] Tree
species greatly affected the labile organic carbon in the soil profile in coastal reclamation areas, and which
has a weak effect on the stability of soil organic carbon.

Keywords: tidal flat reclamation area; soil depth; forest stand; soil organic carbon; labile organic carbon
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