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Assessment of Different Agricultural Pattern for Amelioration of Salty Soil by Low Carbon Model in
Chongming, China

ZHANG Wen—quan, WANG Lei, YAN Yi—qing, LI Yan-li, WANG Hong-li, JIA Jian-wei

(State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science and Engineering, Tongji University,
Shanghai 200092, China )

Abstract:In order to assess amelioration effect of different agricultural pattern on salty soil in Chongming Island, several kinds of physical,
chemical and biological indexes of the soil samples area A, B, C with different agricultural patterns of cauliflower—orange, forage grass, corn—
barley—watermelon—cauliflower respectively, had been monitored for 15 months. Although the original data fluctuated seasonally, the princi—
pal components analysis method transferred the multiple indicators into single aggregative indicators to intensify the regularity and signifi—
cance of the results and efficiently assess the soil fertility. Furthermore, the model involved the soil respiration and biomass as indicators for
the assessment of carbon sink capacity of different patterns. The traditional aggregative principal components remarks in sample areas A, B
and C, were 0.413 1,-2.621 7 and 2.208 58 respectively. This implied that amelioration effect were relevant with the diversity of agricultural
pattern. The corn—barley—watermelon—cauliflower pattern was the most effective way to ameliorate the soil among three patterns. After com—
bining the soil respiration and biomass indicators, the remarks were —1.698 9,-2.287 24 and 3.986 12 respectively. The corn—barley—water—
melon—cauliflower pattern intensified the soil respiration while the biomass rose at the same time. Consequently, its remark was still higher
than the one without the two indicators. That means this pattern may still get a better result in the views of both fertility and carbon sink.

Keywords: soil respiration; principal components analysis; soil amelioration; model assessment

A RLEEA NG AMNSMETLEE FYROEER AT FEREMPIIE TR
BRRIMRT LY A Y A B

A R 2091111 AL A R BRI
EETE : EZAHFR 7 2 3H K90 H (2006BAC 01A 14) HBjj7J(S|Z‘ E"J%% ISE—FEH @?&ﬁiﬁi}ﬁlﬂ *ﬂﬂ% l}/%ji% .

VBRI K0 (1984—), B, BT, TR H-HI90: , FE N . ~ . .
. M 4= A 4 Y4 NG . i
FR——— TEXT 3R S AT E R RN AP R, M

E-mail:mic_0202@yahoo.com.cn BRI s —ﬁﬁﬂﬁﬁt P \_FE%U]O FNHHTH
BHAESE: T # E-mail: celwang@yahoo.com 1k, 2R N 3B F R R & — D —IW



F2OEHSH

K b H om B

FA

FUR
&

B g 1007

FrE. FEFEPR T A SRS EOR, T H.
RS A UABAEZS MR E b 7Emi A RE B A
Ak, D HECR AL T AR AR , A R KB [6] A [R] e
Pz ARXELRE . THERES LI, BR&FL
FERE, DL R RERRR, 6 —1 R —1 L
SRRE 3 PEANFRHEAR IR X

THERAE R R AETE AL LA . Bk B A
LA 55 x10° ¢ FEYA HLALE e T R A
oA 90% JF R MR EE AR, 10 %I AR A Hh 1) 7
YA T TP, RAVAES RS B AREE
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1.1 HEHER

AHFFE PR A AT X ( 31°30'N, 121°45'E)
3 AR AR AR B A T4 AT, MR L
SR Y A, SR AR SR 18,15 °C4E ¢
JKEZH 1 350 mm,

ZH Xy B A48, 2007 4FRiE T E S
RO 1 £R A - R A T Uk SR, 2007 AR A IE
i, FEARFIRIVED) B T ARERE S R AR —5, B
DAY B AR Z S [RIAE b R ) T S 25 5 o SRASE BT[]
A 2008 4F 10 A F 2009 4 10 A, BFERE—IK,
HHAT 5 CRFE. KA AR AEE a X . 7
3(2008 £EFK—2009 4E 75 ) —#E A (2009 4EZH—2009
AEFK) ;b X (2008 AR FK—2009 4FFK ) 5¢ X oK
(2008 4EFk—2008 4 )-KZ&E (2009 4£F )-75 K
(2009 4FH )-1E3£ (2009 4FFK ) o A R X B ER
XA 1,

12 HRRESHLE

&HE S A FEZE 100~200 m, 43 3] F 2008 4E 10
H.2009 47 1.4.7 # 10 A BN SCRFE, B0
STE 2 mx2 m PSR FIMGIETE A s R B 5 N
W#EJZ+(-5~-20 cm)500 g, +EHFHIR 557, BL
Ho 2 1 kg A AHREREZRE, T 4 CKFAR

1
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Table 1 Planting density and fertilizer application of different farm crops
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Table 2 Soil physical indicators of different agricultural pattern

(o8- pHE EHE/% HKE% HElgrem®

2008 FEfkZ

a 7.102 0.165 0.179 1.399

b 7.118 0.16 0.21 1.436

[ 7.008 0.16 0.188 1.445
2008 R ZE

a 7.756 0.17 0.184 1.48

b 7.766 0.143 0.197 1.418

[ 7.804 0.211 0.191 1.283
2009 £HFZE

a 7.724 0.162 0.224 1.525

b 7.89 0.066 0.239 1.42

c 7.722 0.064 0.225 1.397
2009 FEE 2

a 6.62 0.177 0.22 1.475

b 6.44 0.048 0.243 1.423

c 6.62 0.152 0.228 1.205
2009 4FEfkZ

a 7.341 0.169 0.143 1.445

b 7.127 0.087 0.15 1.306

c 7.471 0.161 0.196 1.354

R 3 FERIEXT LIRESFIER

Table 3 Soil chemical indicators of different agricultural pattern

B BE/mgkg? BB/mg kg’ H/mg-kg? Bé/mg kg’ TOC/%

2008 EfkZE
a 395.748 1.69 9.646 1.287 0.535
b 369.98 1.735 9.459 1.395 0.562
c 484.672 2.18 10.694 1.287 1.067
2008 FE&Z
a 273.224 2.117 12.37 2.096 0.708
b 174.195 2.425 13.506 2.281 0.652
c 417.726 2.542 11.733 1.831 0.867
2009 FFE
a 212.594 3 17.11 1.528 1.088
b 221.184 2.201 12.3 1.017 0.94
c 187.837 2.484 15.157 1.163 1.809
2009 R ZE
a 295.119 3.124 18.039 1.498 0.706
b 359.117 2.109 11.189 0.986 0.758
c 263.119 2.298 15.35 1.113 0.811
2009 4EfkZ
a 195.753 3.254 15.393 1.395 0.703
b 120.807 2233 12.31 1.115 0.6
c 318.697 2.32 15.685 1.047 0.822
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Table 4 Soil microbiological indicators and biomass of different agricultural pattern

o TET T W e EEWW Lo
pg TPF-g"-24 h mg glucose10 g"+72 h"  mgNH,~N-+g'+24 h mg CO,:g7+48 h g MY T&E m

2008 F£FkZE

a 2.663 7.224 0.107 7 670 000 -0.209 2 206

b 2.462 532 0.144 8 980 000 -0.188 3528

c 20.067 7.281 0.077 12 200 000 -0.229 6 382
2008 E4-ZF

a 17.409 2.044 0.051 9 690 000 -0.15 2 740

b 18.387 2.7 0.063 8 820 000 -0.186 149

c 27.036 7.069 0.103 11 800 000 -0.272 5 896
2009 4EHZHE

a 6.094 3.902 0.029 8 120 000 -0.238 1897

b 5.324 3.103 0.011 9 290 000 -0.382 3 604

c 24.375 7476 0.072 10 100 000 -0.394 2 100
2009 EFEZ

a 4.392 6.349 0.045 4 740 000 -0.215 1698

b 6.052 5.231 0.04 9 790 000 -0.323 4890

c 22.592 8.903 0.067 5250 000 -0.231 6113
2009 FEfkZFE

a 2.165 7.224 0.107 6 900 000 -0.19 2 009

b 2.462 532 0.144 6 760 000 -0.282 3701

c 20.067 9.101 0.077 18 200 000 -0.226 2 502

2R WFER A AR IR VT RE R TR IE ShiE
&= TR B AR, BARTEH ab.c 3 FARRIE
AP I 3 SR A A — R 22 [ I E5S , (E R ME AT
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Figure 1 Standardized soil physical indicators of different agricultural pattern
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Figure 2 Standardized soil chemical indicators of different agricultural pattern
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Figure 3 Standardized soil microbiological indicators and biomass of different agricultural pattern
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Table 5 Principal components matrix without soil respiration and biomass

T H FHigr1 FHis 2 FHls 3 FHis 4 FHls 5
pH 0.237 1 —0.091 3 0.409 —-0.249 3 -0.375 3
THE -0.132 -0.264 1 0424 6 0.229 7 0.398 7
FIKR 0.219 9 0.366 2 -0.197 1 -0.245 6 0.320 1
A 02821 02528 -0.069 7 -0.249 6 03158
B -0.355 3 0.129 2 0.139 2 -0.183 0.561
et 0.38 -0.076 3 0.106 3 0.453 2 0.129 2
et 0.409 2 0.089 2 0.062 5 0.448 8 0.105 4
g 0.135 —0.395 8 0.401 -0.129 6 0.094 2
BB 02721 0.432 8 01416 -0.033 3 -0.163 3
iy 3 0.004 7 0.339 9 0.499 5 -0.025 —0.043 8
i -0.272 0.356 6 0.079 6 0.446 9 0.083 3
Fadii it -0.425 3 -0.183 4 0.060 8 0.205 1 -0.332
EiEREE -0.114 5 0.270 5 0.366 -0.248 3 -0.022 8
F 6 KmInEWERIER B
Table 6 Principal components matrix without biomass
WA ER51 F 42 F53 ER5 4 EWi55
pH 0.085 2 0.253 7 0.327 -0.3209 -0.398 1
G —0.387 8 0.157 4 0326 8 0.145 6 0.24
ey & 0.377 2 -0.065 4 -0.052 6 -0.144 6 0.445 5
AR 0.031 8 0.353 7 —0.148 7 -0.2513 0.284 6
MR -0.200 4 -0.310 3 0.163 1 -0.169 7 0.519 4
ok 0.128 2 0.383 0.118 9 04309 0.051 3
Jet: | 0.227 3 0.317 2 0.141 9 0.461 2 0.103
gk -0.2318 0.393 8 0.236 5 -0.225 4 -0.014
Je¥=pil7 0.423 9 —-0.033 2 0.283 5 0.007 5 -0.076 4
S 0.098 2 -0.1107 0.582 7 —-0.041 3 -0.013 4
i —-0.025 3 -0.367 1 0219 8 04723 0.080 7
H N -0.362 8 0223 4 -0.022 4 0.1419 -0.410 1
AT B 0.033 8 -0.199 8 0.414 —-0.255 8 0.011 5
- R 0.462 9 02115 —0.065 8 -0.058 3 -0.200 4
£ 7T WA ASENER D ERE
Table 7 Principal components matrix with all parameters
WA ER51 F 42 F53 ER5 4 EWi55
pH —-0.245 4 0.041 1 03416 -0.3216 -0.370 4
G —0.030 7 —0.401 3 0.344 4 0.146 5 0.245
ey & 0.010 7 0.385 1 -0.051 6 -0.142 8 0.439 8
AR -0.339 8 -0.030 5 -0.1157 -0.245 0.293 3
J=%=) 0.350 6 -0.139 5 0.138 7 -0.173 0.460 9
ok -0.3353 0.067 0.160 9 0.436 2 0.099 3
Jet: | 0313 4 0.172 5 0.174 4 0.464 7 0.122 2
gk —-0.284 8 -0.289 6 0273 7 -0.2209 0.050 3
MR -0.033 3 0.424 7 0.277 8 0.004 5 —0.093 7
S wE 0.133 2 0.123 4 05715 —0.046 4 -0.022 6
i 0.331 6 0.036 3 0.182 6 0.464 5 -0.005
H N 0.229 4 03251 -0.052 0.136 3 —0.444 7
AT B 0.167 9 0.066 1 0385 1 -0.263 3 -0.068
SR 0.097 5 0.489 2 -0.086 8 -0.061 3 02117
e 0.435 2 0.063 7 0.050 4 0.010 9 0.164 3
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Figure 4 Aggregative indicators without soil respiration and biomass
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Figure 6 Aggregative indicators with all parameters
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Figure 7 Average remarks of aggregative indicators

in three sample regions
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