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Response of soil quality indicators to comprehensive amelioration measures in

coastal salt-affected land

SHAN Qihua' ", ZHANG Jianfeng' , RUAN Weijian®, TANG Huajun® ,SHEN Liming’, CHEN Guangcai'
1 Institute of Subtropical Forestry, Chinese Academy of Forest, Fuyang 311400, China

2 Agriculture and Rural Office of Simen Town, Ywyao 315470, China

3 Yuyao Forestry Technology Extension Station ,Yuyao 315400, China

Abstract: To probe the irritability of soil quality indicators on comprehensive amelioration measures applied in coastal salt-
affected land of Hangzhou bay, the soil profiles in the ameliorated zone were investigated by comparisons with controls,
those in the same zone before amelioration activity as temporal controls and in the wasteland and farmland nearby as
procedure controls, revealing the response of soil quality indicators to comprehensive amelioration measures through three
aspects as sensitivity, process and responsivity. The results showed that soil salt content, organic matter and total nitrogen
(TN) were susceptible to the comprehensive amelioration measures and had a regularly changing tendency. Soil total
phosphorus ( TP) and available phosphorus were also sensitive to comprehensive amelioration measures but the tendency was
not steady. Soil dehydrogenase activity was somewhat responsive to comprehensive amelioration measures. But soil pH, total
potassium ( TK) , available potassium and catalase activity had no obvious responses to comprehensive amelioration measures
in the period of 2 years. It was concluded that the comprehensive amelioration measures had already affected positively the
quality of soil in coastal salt-affected land only after afforestation in 2 years. Salt content, organic matter and total nitrogen
of soil in coastal saline land were approved to be modified easily through ecological measures, but soil pH in the same area
was hard to be ameliorated. In addition, it must be pointed out that the effect of eco-control ways on the other soil indicators

still needed to further probe.
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A H (BEESE 2 >1. 5 km WIFE ], AFIE SR Brassica juncea var. tumida ) , FiHiAIA H 2 [8] JoAT ] 2%
ey AR ARk AR B B G AR AR R E I E

http ; //www. ecologica. cn



2
He

6074 2 SO Eire 314

1.2 it

FEIRIE 5 TR 22 AT — 45K 24 3. Skmx B8 24 30m B8 wiy | B FH 25 A 25 ol B 48 it n ) B4 it
(i s g +45) A E08it Ot A7 BRI RL ) A AR B it (s FH A HLAE SR SR I A 3 A 2SR
85 ) AEXT g wpey R T AR SR BB X S T B (AR AR X)) A B 3 AN Ab B MR
A FH RIS DX A FM A, S5 AT, 45, S8 3824 300m YA [V B . DAZE & A A5 it 18 2 i+ 98 i
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2008 AERKACZE 2009 A FRAR  EWTTLAR AWk SRt 2 A Rt AR AR 0 RV SR TR TR S R AT
TR I BT RDIR O, 25 R R A S R AT A E N 1.24 o/em’  AEBE LIRS 6.94% , BAE LI
FEH40.19% B SE N 8. 73% , FAEEH /KR TR N 21.61% Wk &0 90. 34% Bkl &/l 3. 76% |, Kk
TEHNS5.9% , FIEIAEM LR 1,

F1 RESTEEIEE

Table 1 Chemical properties of soil before afforestation

sk N AL g A AR
2N
IE dicat Salt content pH Organic matter Total N Available P Available K
ndicators

/% /(g/kg) /(g/'kg) /(mg/kg) /(mg/kg)
FiifEih Wasteland 0.96 8.22 5.30 0.29 9.60 188.00

A it

SR R (AT 0.52 8.75 5.1 0.34 6.2 22

Ameliorated ( forest) land

1.3.1 YR

TR AR BARUER S ECH LU 100m 2 — D HRUERL, B Sm R ) 5% — 5 04K, FLks S E 58 40
emx ¥ 30emx [ 58 30 em; BEHE]FE 100m Gh1a] - — 55— ZHEK A, BAS h L 58 80 emx ¥R 60cmx I FE 40 em,,

HI I AL B SEE 5 b LA T AR T K AL, 76 6 AR S 100 mx B8 Sm) b BRFFIEE L R 15 2ILS 24
AN JEAE A BELRS 2 B5 (k3R 8, 1) TF 1 04 07 1 4 — Bk b PR 34 AU 7 R AR HEK

R AEREDT R AR 329 [T 28 TR I AB b £ AT R E B R
1.3.2 {3 RS

FEFRAE BT RS it FH A R P AR ol 1 65 Rl 12— S0 A A R /3 b 48 rp A9 45 0T, AR AR - 1 1Y
pH {8, NEEL S5 AP AR R ] R 2, AN RE B Het i
1.3.3 LY Rt

EFPESEAE AN HE ( Sesbania cannabina Pers. ) K7 ( Hordeum vulgare) \BF%i 5. ( Vicia sepium L. ) MR H
15 (Medicago lupulina 1. ) ARFAE A3 | F1] SR AR AFE 4338 o %) [ e ARG AL 25 040 B b = 3 9 BRI . AP JES
BB A A (2. 5 kg/B0) SUBBRT A DI (FFA N 5 kg/BT, HEAR N 2.5 ke/B1) , AR A HLIE SR
FRANRE B HE il

TEZ 0t FIRTE AL BT 1Y & b b E Al A SRR B FR A A% ( Populus euramevicana cv. “1-2147 ) | M 1%
D3 cm JEW ( Koelreuteria paniculata) , @3cm | [E# ( Sophora japonica L. ) , ®3cm 2 V1 ( Ligustrun lucidum Ait) |
@3cm TG T (Sapindus mukurossi Gaertn) , @4em 4 E FH I ( Fraxinus velutina Torr) , ®@3cm  4x 22 M) ( Salix x
aureo-pendula) ,P4cm H LK (Ascendens mucronatum) , @3 cm ZLM A4 ( Photinia serrulata) , 4% D 3cm  HHH
KN Celtis julianae Schneid) , @6cm JATHE ( Nerium oleander) , =% H 150cm V6 E AN ( Hibiscus hamabo sieb et
aucc) ,D 3em, PRGNS : 5 AR 50emx50cmx50cm , HEA N 40emx40cmx40cm ; 18 4 %4 : 75 AR il 2 i
(BRATER) 24 2. Smx2m , HEARRIFPEE BE R Imx 1m; FAEAL ZRFNRAL, 22 E G, TR AR FARFE
B AU R AR TAE . e R R A R MU
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2009 47 10 A (450 1) ,2010 45 A0y (4’50 1) 12010 47 10 A4 (45 0 1) 3 RAE 5 45 50 5]
SRAETEH bR AR R A DU T A Sk F BRBE AL S N 2 IR A 1 R R E R R (0—
20cm) TIERES, 3 RER , R A IR L e H A B T, AR S LI % AR KT, SR A
MR WP 4 i Je e i (FL42 . 2em Tem F10.25em) 5
1.5 ek

135 pH, FH 25ml 225 F/KIZ T 2mm G T L3RR (10g) |, pH 1L R3S Ehm . B SRk, 1
TORLAL B 3L 2mm G AR, L TH ; 3L RS T IR 10 H A ML . SRR AP M s i
FILICTH &0 2l . SN B - SR B T LL 60 5 1 A R0t Bk TR S AV B B 0 L 80 s 0 . AR A il
- JECRE Y s AR Tmol/ L & BRI 4R - K M 6 B 12220 5 b S Ak 0 I - 1 A PR 97 9 52 12, LA o - 36 110
0. 02mol/L KMnO, i Z TR ; i AU .2 ,3,5- =R SEE UM L 51 (TTC) ek, AR e H1ER) 2,3, 5- =R 5L
VI 2 s 8RR 7 AR IE LR (GBWO7403 ( GSS-3) ) Re il s (B, ARl - AEI B SRR Bt s
1.6 kb

T 254537 (t-test F SAS8. 0, G AL FE Origin7. 0 1 Excel #Xf4:,
2 #BREITR

AR B (]2 S Pl | -3 i e v 40 R A s PEFE s a0 3B B JEERE | A R K A S A
FOEPEIR R T 2E R (4L AL, N P BRAL ) | A d RS fPE 5 | v BE AR FE bn AN R BALRE A HILIR
SR R e 4 AR R bR an H e K R R BRI AE iR
A EERRUE FR PR SRR E HE FRoR S AU 1) A5 LB R R A AT M R A A A S A ELVE
RAMIEEFEVR . PRI, A SCFE BRI 5T T LR 09 b BEAR S Fe AR R ER e P i g b il h 25 54
A A R it 1 7 R sk R R

0.45 9.60
040} — 9.20 -
£ ol . ol igi;:
N
& 030+ 8.40 -
=
8 025} T 800t
= o
& 020t 7.60
0.15 |- 7.20 + ——
0.10 |- s —a—
6.80
0.05 [ 6.40
0 : : : 6.00
Time Time
B1 AEGELESHSMAETLES B2 ARELLELTEpH EREMNEELER
Fig. 1 Vary of soil salt with different treatments and time Fig. 2 Vary of soil pH with different treatments and time

I :2009 410 H; 11.2010 45 H; 11.2010 4F 10 H

B b R PR R R T A e 39 D) T 2R - S R PRI AR MRS A, R R R A A K
A RERFEFE bR . TR ER TR M S0 B AT WA M R KA TR S5 AR PR A MR AR R B £
MG, MR SR AT (R 1) i, b 4 A S M R G M4 (S5 1) Btk B+ SR i i g
Z TR (1-test, P<0.05) , ZEF G H—4F (2009 g5 0 T Z ) P9 - 39656 43 v Ak fa 25 h S ot AR e
ST B R AR ARAT AT B, oY R T A 8 R AR IR A 3 MK (ANOVA, P<0.05) , &
2010 45 Ay (45 ) S ERE A THRACCE 1), SR SEIESS 2a #050 R H R 1+ 5 #ha K F it
PR 2B AR H - AR sl /N, 255 AR A R At T A S5 PR ARG T X s - e R 0 _
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M AR (1 2) o 3 bt S L pH (EAT —E ARG, RIS #h i Th i -3 pH (28K (B Z R SR B L 03 5%
AR A pH RS, EALE PRI R] TiX — R L85 A U A A Ot R T A
i (ARSI 00 pH (8 F5 07 55 FIE O 2058 02 g 3] T RIREI IS . R VIR SRR b 3¢ pH (K
Xof e A AN R T S B PN TG L, ATC MV e DX T R el 9 ) 5 e e SR RS A I AR OG
P, e —MEAFIT I Y R

AR, P A YUR S 2R (TN) S SUEARNE , 0P8 BRI Rt A PR M2 R S A
AR A AR B AN [ Ak B A MILTOR 4 2805 o i IR e A U R A T PR R SE st A FET DR O A R 3
MAE A AL AT A ILTORI 2 20 5 B AR R e — DG E AV BT, I W 3 T ARls g - 3% ( ANOVA
P<0.05) . A A A USRI 42 505 A0 0] LBl (H B I 1] B HERS | M A e st i) A AL A 4 S0
LB W e AR ARAT T A S (18 3 I 4) o S SHEILE (R 1) ol LA HLUE A
R R T (i-test, P<0.05) . EIEEER A - A AL A 42 05 0 £ G AR 2 TR R A i o 7
M R AR E ELWA N R, S LR R T

16.00 1.00 -
5 1400 0.0 -
= 0.80 -
2 1200} _

IS = 0.70 +
g 10001 2 060 f
£ so00f £ 050
S 600t 0.40

400 —— 0.30 + ——

) = 020 —m—

2.00 —. 0.10 L A

0 L L J 0 L L
Time Time
3 AEAE T EFRMER EELES 4 AELELESRMEREETLER
Fig. 3 Vary of organic matter with different treatments and time Fig. 4 Vary of total nitrogen with different treatments and time

3R R T EORIE T W o A BERE A o R T AR SR DRI X 35 P A FH - 4 4 (TP ) A
5 (Available P) & B i 2 T A 3 (ANOVA | P<0.05) o AR HITE Hb4 W A 2kl & 228 kit
PSR — 20, R T R e I e A A TH e A A S S BT R ARG — (E 5
ME6), SHERMELE (R, EBBE G, R 500 80 & i 5 R 08 B8 22 57 kA5 1l je 2
S TR X — AR AR 0 S IR R | R A S T AL SR A R T R S R R T
B, AR B R T N L A A A R A A R, (H AR AR R e R A T i — 2 AT

I N AF I XN [ AL BE 3 24 (TK) SR 2Z S AR (K 7) (BB R B E TR (ANOVA, Sl P<
0. 05, bty Ffe [ P<0.01) , T 3B FUAE IR T B & — BT 9 0 28 R 18 Dl ik J2 K 0T A AL M AR Bl ik
FEWFE ., 00 PN i 3T %0 (Available K) i 515 SUE (R 1) TR EMHZES (A0 4 5 b - 5966
OB TR S (E 8, H¥ WM& T A MG FiAe 138 (ANOVA, P<0.01), SIS E(F 1) M
SR RO i BRI (2-test, 2009, P<0.01) , MRHFFIA W] T3 A 2080 & s R WE P22 =, HIK
W BE RAE o M ER T 1 4 T 2 X 25 A 5 T B it i 06 10 P TG B L i 7

kP25 RIS & B VRV S Bl A S A R B e A TR R . BEVE R A R R T AL, LR AR
AR AR R BT R TIAHIESE A B 7R AN 5] A BT Vi e s i e 0 A58l R A 50 o 1 P AR
fERLAE
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Fig. 5 Vary of TP with different treatments and time
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Fig. 7 Vary of TK with different treatments and time
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Vary of catalase with different treatments and time
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