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PR B SR B, J5UA T3 2 S5 AT Ok TR s K
10)Z o DG, ASBIF 50 38 B A o bR A2 AR b 1 o b
(R D AR RO TER 5
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AR AZ ARMOR SZ AR AREE 22 o, A2 AR AR, T2 5
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S5 2B SRR S MR b 32 S AE B A 1 5 (Sapium
discolor) | 1. 37 1= ( Miscanthus floridulus ) 1 £ )k &
(Rhus chinensis) 5 . 763 3K A4 BT 25 b HE AR B4R T
AR R 32 150 FF R 52 450 FE X i A A5 BE e AT
749.63 kg - ha 'R % 224.89 kg - ha ' WA
AR (BT Te) o7 T A8 X . o, R 32 46
MRS S R AR U [ AR, BO1958 AR R & NN T
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BEA Bbs 55 32 2 43 A 40 4 BT T AR ( Altingia-
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FLH A 18 & IR AT (Acidosasa longiligula ) | 111 iR FT
(Alchornea davidii) FIERT: 34 T Rl bRAY R 52 401 A
M A T R A2 N i O S R AR EE /I

AR S I v Ao bR B 52 3 3R W ) B2 A5URE L PR
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Fig.1 Location of the study area and sample plot: (a) Schematic map of study area; (b) Remote sensing image of Cunninghamia

lanceolata forest in Yuankeng town in 2010; (c¢) Remote sensing image of Secondary broad - leaved forest of Mangdang town in 2010

(a)

2 EEWEFZWL

Fig.2 Comparison of Mangdangshan landslide in Nanping City before and after natural recovery

(b)

BIRBARREREX
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Tab.1 Characteristics of sample plots
b FE ML 7Y 24 4 1 1/ m YR/ (°) Y 2/ %
ZHWE X 118°08'35" 26°41'39" 173 40 60
WE
) RZIIX 118°08'31" 26°41'42" 188 36 88
Jia] b
ZHIX 118°08'35" 26°41'39" 173 40 20
ZHIKE X 117°39'45" 26°50'33" 226 32 52
A2 AR MR HZHIX 117°39'44" 26°50'36" 238 34 72
ZHIX 117°39'45" 26°50'33" 226 32 10
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1.2 HARAE
1.2.1  FEHLR B SRR

2010 47 F FE R ZE [ bR AN AZ A R o 28 e
FEE 1440 m x30 m (2R, 2L 10 m Sy fa]fE,
FRAEH E N RS 3 A, AT R 3 S 2 m x
2 m PIRE  BED IR 5 mo 7625 7 X f 2k oo
PEAT 20 em VR £ HER AR AF [0S0 56 = KT, 0
0. 149 mmfL1%2 + 45 , e HHE 5 & &

T A5 PR 7 453 B 1t B 30T 152 . I T AL oA 37 401 R
Hb, AR A HH R BURE . 2017 4F 7 H AT UK
FE 5 AR R AY 32 0 53] 6t d5 A A oK A2 51 4 A R
2 5 RF i e BRI 14 7 3 SR R A O oA 32 4 1 0 32
B BRI (T a) iy L HEFESL . T A AR b 35K
£ 54 A~ IFES
1.2.2 FESROM

SOC &k F BRI — F 88 R A0 AN M # i s TN &5
R AR —F R B Ak TP & R A
BR— BT e ik,

1.2.3 ey
(1) H e R AR .
R = D/U (1)
Kf,R 2y SOC TN TP WK EZ % (% ) ;D h Z Wk &
[X SOC.TN TP & (g - kg ™) ;U AR ZHIX SOC,
TN TP & Ht(g - kg '),
(2) R R HAX
C.V = SD/x (2)
A, C. V2 SOC. TN TP &5 RE (% );SD Ny
SOC TN TP & Bihr#E % (g - kg™') ;2 Ky SOC TN,
TP & B 4% (g - kg ™),
1.2.4  BdEabsg
iz ] Excel 2016 #1754 kb3 , 12 F SPSS 19.0

HA ) AL DR 3R 5 22 20 AT (A B ) 2 e B 3 PR UK OF O P
<0.05 i}, #EA7 LSD ki3 ) #E17 A [A] KE 3t SOC TN
TP &t A2 ih i LU L8

2 RS0

2.1 2 "B REHEM SOC. TN.TP EEH LK

XoF B - T AS [R) AR L 45 BF 91X R i 1) 0 e K
P47 3T (2 2) o WAIARAL SOC TN TP & 1
RINKRZHIK > ZHREZ X > ZHIK, H, k)
Az RE AR SOC Fi TP 78 A [R) B db 22 8] /Y 22 5 5 3
(P <0.05) 71 TN 7£ 32 #5 Pk &2 [X Fl 32 458 X 2Z 1) G it
FZE(P>0.05) ;K2 Ak SOC 5 A [F] 4 Hi 2 [7] 1
253 (P <0.05) 1 TN 7832 Fi & 2 IX F 52 i X
ZETERFER(P>0.05), TP fEZ B E X 5K
T Z M T E 25 (P >0.05),
2.2 AEAMELERERNESR

H1 2% 3 WA 2 AR BK SOC TN 5 TP (1 ¥4k &2
R TR AR bR, Bk A Wbk 7 34 3R )
iy TP [R5 F f i, SOC IR Z, TN {9k 52 3 Fe ik o
2.3 2HMHRELEH M LIE CNPLFEITHELL

HR G 4, X6F b 7 b AR T 1) 2 30 B IX 5 oK 2
XA LR B, C: N ALLE A2 R AR R B hy 2 3K 2 X
BEHTARZHX (P <0.05),C: PALLER A fd i
MERARZHRX B EG TFZHRIKEX (P <
0.05) ,N: P 7 P Ff bR 0 35 3 B0 Oy o A2 48 IX I 3% 45
FZMHKEX (P <0.05)

Xof Ll A AR Y B 52 K 5 X5 A2 40 X R] DA R B
Br T C: P ERZ AR BN 2 ik & IX 1 3 i T 32 4
X (P <0.05),C: N .C: P 5 N: P 7 P FlbR R i) 52 5 K
X2 WX Z B AR FH B E2ZR(P>0.05),

K2 WHMEARRFEREM SOC.TN #1 TP FEMEF

Tab.2 SOC, TN, TP content and the P-value in different sample plots of the two forest types

HR/ (g kg™)

R i 2 R
SoC TN TP

Z IR X 10.18 0. 17be 0.57 +0.04b 0.58 £0.01b
YA [ i R IX 23.64 +0.82a 1.76 £0.04a 0.78 +0.0la
ZIX 4.51 £0.2l¢ 0.12 £0.00b 0.22 +0.00¢
Z AL X 16.97 =0.43b 0.75 +0.04b 0.55 £0.00b
12 A MK K Z X 18.59 +0.70a 1.64 £0.04a 0.59 +0.01b
ZAR X 4.38 £0.15¢ 0.24 £0.01b 0.34 £0.0lc

T = [A) — BAS [) /N5 o5 B 3R 7 [ AR B AS [ o s 38 5% 00 ik 22 S B K (P <0.05)
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%3 AEME SOC.TN 1 TP g E ik § =
Tab.3  Average recovery rates of SOC TN and TP

in different forest types

TR %
MY
soc TN TP
Y AR 43.06 32.39 74.36
KA 91.29 45.73 93.22

2.4 WHHKELREENTER S BNEREY

- A P A 55 AT AR R AR S R B RN T 4y
G.C. V< 20% WA 5ME20% < C. V <50% Ky
SEASNE S C. V= 50% NERAS Tk

H1 2% 5 W1, SOC 7E MR AR B Y J& T h S5 A8 5
HAR 5 RBCRIN Z X > Z R X3 TN 78 1 Fif
PRI 32 5 P O DX 459 2% B0 O i A8 S 1, A L Al R b )
T AR R LUT AR S FR BOC0E P R bR R 34 3R B
N AL X > Z A5 X5 TP 178 S5 28 B5CAE 9 e A
AT 35 B A 55 48 S, LA AR S LA K, Ul B
A 5 B A AR E

3 SR

3.1 ZEHMHEMIERSSETURHA

SOC.TN F1 TP AP A K EEE R LR, -
HEFRO R IR EE I — o T Ly R
ARG KT AR BRI, A
HARFIRZ AR SOC TN Hl TP BRI K Z 4 X >
SEAPRIZ DX > SZHIX., 5 2% i A i JE2 72 1 R 4 A
L, B I T 2SR i SRR AR B A — 3
P X 5 ZHCFH BT A R80T MK R

AR X S ey o ) 2 ol R 2 9K 3t R A I 4 41 T
IR YRV UKL A ZE T 5H , K e U0 Hh L A
AUAF LSRR TR A AT B AR
ISR FURE T B A A R AT A B A,
PRI ASLAT LASCAE FE B AR v R 38 IR 28 73 8 4 LA
Retin -39 i A U 9 B CBORE 38 OB B
Fy 1 7 A 52 0 T 52 WA 0 3 A 1 G i ) BRI
T S Ay R A A XA A 1 A 85 52 3 1R 7 L TE
FAL A, HOAR AR RE A8 Bl [ I 2 B IR 2 R A
o7 PAA SR B A o [, SR 45 4 28 T oA L X AT 1)
TRAE W ARAT AR E I A A7 R, AT A A1) T e 2 35
T A AR B A WL R AR gT R
MELZ AR X SOC TN I TP & & 1y T W 52
DX, Ui W AR 25 AR G000 A ORI X £ 38 F2 2R 7 AR
HAT W Ae gt A, SR T U AR I AR AN TP 35 3R )
N AKX 25 8 T2 X, 2 AR M2 3R A X
SOC TP {44 2. 3% i T2 X, HAZ AR Mk SOC TN
FTP (RS A 35 i T U AR I AR, R W AZ AR AR 1 0
Feor EARMK I ROR BT, 3 32 58 32 31 it AE A B b 3t
WO AT L R S < S A2 AR MR S A i
J01 1) G A R 08 A7 2508 o 1385 3R P B 5, AR AR
REINR 3K A 95 A TR WA T SR ]
I A i T2 1 Gl A 0 ol R 1) SR, 2 0 5% 0 I B R A
WA RE ™ R AR 2 5 AT X /N o B i
4 o8 e DX SR 0 S B A W AR AT B O B 1R 2R A7 36
B HE AU KRR P Bk 2
AN XA R TR AR R B v R AL
11 7R AR R A K O AR 3 % 8 B A AL
DAL, St DS UK A3 L 8 v i A o] A 52 45

J B AR I A 24 3 BR324 B

T DX IR P A 2 A B, AR S A A (2 1k SR M 3F o

F4 AMKREREHEMBHLFZITERL

Tab.4  Soil stoichiometric ratio in different sample plots of the two forest types

fh2g il L
A i 2
C:N C:p N: P
Z R X 23.04 £1.23ab 17.82 20.41b 0.95 +0.05b
WA LN R Z X 13.18 £0.22b 30.44 +1.03a 2.28 +0.05a
Z AR X 39.04 +1.89a 20.34 £0.90b 0.54+0.01b
Z R X 24.26 £0.61a 31.23 £0.84a 1.38 +0.07b
A KZ X 11.68 +0.46b 31.52 +1.09a 2.82 +£0.08a
Z X 20.09 +0.97ab 12.93 +0.46b 0.70 £0.02b

TE [ — S ARG 7 B R RIARRUR Rl + % € N P A2t b2 R 3 (P <0.05)
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£S5 FMMHEREFEM SOC,TN 1 TP
TREAHMTN

Tab. 5 Change of SOC, TN, TP variation coefficient in

different sample plots of the two forest types
. AL 5 R KL %o
AR R R
SOC TN TP
ZARE X 15 58 16
WL 4
i KZ X 31 19 13
I i AR _
WK 42 23 13
IR X 23 42 6
KA REZBIX 34 23 6
WK 31 28 14

3.2 ZRMAMTEZRINTRE

bR R K R AL S AR
R, I SIS AR 5, Fe I AN [R BB 1Y
ARSEES L GBI R AR RS R EE HL Y SOC TN (TP i
AR R BT IRTE 45 R W SOC 17 7 R MUAE 4%
PRI I Z X > SZ AKX, B A2 0 X
K R G B S BT RN, BHER R SR
SRR U E , SOC S M I 25 -+ B8 Tl TR R T 44
Ko 5L EHEEAR R TN 428 5 2 B0rE 4 Aot
FUNZHIREIX > 2K, X EERHN N (1) FF
FRRISZAR IS, T A LR AL b i & R A
NH, - N FTE AL 53 H B 25 8 5 B % 8 v i
KRWMI R, R ERZEARERBL, &R
TEL K IRINA B R B (R R REH R
ZARIK > RAZIHIK) 5 (2) BAE NP LK i £ 2R
W TC 22 R AR K ) 0 % G I T R O I A 1
SEFLAE SRR Y N2 R A R 0 B B AR R T
VR BEHLY K AN B, AR R TN SR
SRR LR, S B0 23 ) 4 A AT B 1) A S
AR TP 7 R AR M 1 2 B R 55 A S X
AT RE S R 7E LA IR S 55, B AL IX
TR R R B R TR T S W R
FasE , R Bk e ot A
3.3 ZWMAMTECN:PLFITEL

E C:N: P AR LR R AR R LB
S A B T S R, R R AR AE S R S
FOyTLE W U R AE Sy R AR a2

e Co N I W B R =2l 1 78 A e, A B
TR T ARSZIRX, Wi Rh AR 52 451 X 15 5% 400K 2 X
9 13 Co N (i TAR 4 st £ 39 C: N KOP v

(11.7 ~18.2) ™' 0 i FREAE T 10 5 5 sh i
Pl T 0 bk v 0 O AN 2k O 9 8 2 ApbR L TN
1 °F- 35 1 42 % b SOC %, TN A% SOC 4b F i it =
RS, T 51 R C: N R 3 K, 22 W1 9% X Jsk
WbV B AR ICE TR OR T R EUE R, S5
PRS2 90 B BE SOC Fl TN f) i A S i T A HL 1A
SE L, SZAR AT K I 0 2 A A DL S B S B R
E Ik LA S

B C PR W B B Ak A AL R
e D B85 m IS A ] 5 1) RE 7, S A S A
Phmg TS bR, MR 2 T b A Ak
w Y ARHETS KON AT B MR R R TP S
FRT AR ERZ TP H8(0.78 g - kg )™ =
JE IR CoP A AR T b A P
(78) " B BAR BT X L R T R e e
HAT W AR W A A K TR, R o P
i E 332 5 SOC [ § Wi . Bt 4h, i F W 2 R Ak
SOC MKk % (43% ) W B AR F 2 A (91% ) , 5 5%
L C P YR AR A AR B RS2 R X B S T
BV X, TLE R ARG 2 AN X IR 2 18] G BB 35 25 5

T3 NPT A A B 5 o BRI
BT o ASHESE R PR AR ML TN {5 TP (418 T 4
E 3 )2 TN(1.86 g - kg™ ') TP (0.78 g - kg™ ")
SR R WIA IR ST XA AR N A AR B
B, AN, PERR AR 857 LK R X R E 2 N: P
PR TRZHIX, X EER KA TN [99K & R
& F TP, 60 % X 3 + 4 N: P i 3 252 5 TN £
AT

Ll 5 7 bR Y 1) 2 Pk 521X 5 A2 4 IXCR] DLk
WLRT C:PERAMEN N ZRIKE X L EET
AKX, Co N C: P 5 N: P 7 i Ffobk Y 4 32 451 0K 521X
T2 45 X 2 6] 35 R 2 U 008 2 2 S5 U0 1 19 ol bk 250
(1) TN DK Uk A= R A SOC 7 B 4RI 52 i it b 9
BA R E B FE MWK, 5 R 240 XM AT SR A7 18 3
K2R, RUNZ X 35857 0 B AR IR B RO 80 2%
FE UL 0T AT S 3k T A 4 R R AR v
HE S o

2 bR R B A W B A5 A
FOTH AR AZ AR, 7 AR T T K R T EL SR SOC
TN Fl TP KK o AR b B 7117 52 45 4% Ak 1 4%
TN A5 26 8 B U, DR 2 SOC, TP 46 4% it iy
N EEUE 1A B AR OE 24 i IR L 6 R DL AR v+
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il 38 %

AR AR T KR IR A 2B . eAh A
DT FEL AL T W 3R AN A2 DX, el 80 244 G o S
A= W e i TR TS LA DRI 38 T SR 0 9 b 5 R
WG N — B Bk A i R 52 B Pt R, T e 2
P—TRAESRE T . AN, Z KM L
IRy ST R I AL T AR MRS, 1 G
P EZZ 5] SOC 2, 45 C: N N: P F 2 Z 3
TN (R0, HBE AR R B TN A8 S PR d o, JEk
79 SOC, TP AZ Stk d /I o M 3857 73 (19 1k 52 T B2 of
B ZAMZIKE X SOC TP & 3 B35 % T2
A 1 U B AR R B TP & By 2 T
SARIX, HAZ A SOC TN Hl TP YK 52 3 1y i T U A
0 o NS e S NGB 2D B (DG e o 2 i )
FARIK S AT R 1) fie R 1 T, S B0 0036 B A
Hh I AR i bR A AR SR A A B, AL, B
SRAEBOK R LA T RCH T4 LR SOC TN
TP F%p 5 i, (H 5 0R 52 80 X B AT SR A7 1 — %€
ZEH U B X 8 TR 0 1 R A R e K, A
SRS AR MG HLAOR B 22, UUR N 52 451 AR AR
PEATIHE Y AN VA B, dn s i i Ak B il A ARk
BT A 8 it 25 i ok R PR AZ
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Abstract; In June 2010, heavy floods induced large-scale landslides in Nanping City, Fujian Province, China

causing severe damages to forests in the area. In this study, two different kinds of forest lands ( Cunninghamia
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lanceolata forest and secondary broad-leaved forest) destroyed by major floods were selected for determination of
soil organic carbon (SOC) content, total nitrogen (TN) content and total phosphorus (TP) content of surface soil
in different sample plots ( damaged area, recovered area, and undamaged area), and then the initial recovery
characteristics and variability of SOC, TN, TP of damaged forests were analyzed. The results show that;
(1) Disaster caused severe damages to the secondary broad-leaved forest and Cunninghamia lanceolata forest. The
contents of SOC, TN and TP in all plots decreased as the vegetation coverage, following the rule of “undamaged
area > recovered area > damaged area” , indicating that damaged forests had not recovered to the pre-disaster level
after seven years of natural recovery. (2) Only TP content of the recovered area was significantly higher than the
damaged area in secondary broad-leaved forest, while the content of SOC and TP of the recovered area were both
significantly higher than the damaged area in Cunninghamia lanceolata forest, and the recovery rate of soil nutrients
in Cunninghamia lanceolata forest was higher than secondary broad-leaved forest, indicating that the early
fertilization had a positive promoting effect on the natural restoration of soil nutrients in Cunninghamia lanceolata
forest. (3) C:P value was mainly affected by SOC, C:;N and NP values were mainly affected by TN in the
damaged forests, and only C: P value of recovered area was significantly higher than the damaged area in
Cunninghamia lanceolata forest. (4) TN had the maximum variability, followed by SOC and TP in the damaged
forests, but the recovery rate of soil nutrients was contrary to the above conclusions, indicating that disaster had the
greatest impact on TN of the damaged forests. The results indicated that soil nutrients had been severely damaged
by disaster, and the natural recovery process of soil nutrients was slow and the recovery effect was poor. Therefore,
appropriate artificial measures should be carried out to promote the recovery of damaged forests, especially
secondary broad-leaved forests. The research results can provide a scientific basis for the prediction of the
succession process and mechanism, soil erosion control, and the optimization of restoration measures of the

damaged forests.

Key words: soil nutrient; ecological restoration; variable coefficient; Fujian;Nanping



