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Investigation and Canonical Correspondence Analysis of Salinity Contents in

Secondary Salinization Greenhouse Soils in Shanghai Suburb
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Abstract: The salinity characteristics of greenhouse soils with cropping obstacles in Shanghai suburb were investigated and analyzed.
The salinity contents of the salinization greenhouse soils showed a trend of first increasing and then decreasing with the increasing
cropping duration. The salinized soils mainly included slightly salted, mildly salted and salted soils, which accounted for 17.39% ,
56.52% and 13.04% , respectively. Among them, the degree of salinity in greenhouse soil planted with asparagus in Chongming
County was the highest. Among the salt ions in greenhouse soils, the cations were mainly Ca®* and Na* , while the anions were mainly
NO, and SO . The degree of salinity was mainly influenced by fertilization mode, cropping duration, crop type and management
level, which led to the great variation in the salinity contents and salt ions. Canonical correspondence analysis found that the contents
of Ca>* , Mg’* and NO; in greenhouse soils were greatly affected by cropping duration, and the degree of salinity would be enhanced
and attenuated with long-term application of single fertilizer and mixed application of chemical fertilizer and organic manure,
respectively. The greenhouse soils in Shanghai suburb could be classified as four patterns influenced by the relationship between salinity
ions and samples, and the most soils were influenced by Ca’*, Mg’*, NO; and Cl~, which required to be primarily controlled.

Key words : Shanghai suburb; secondary salinization; greenhouse soil; salinity content; canonical correspondence analysis

WA R AT e BB AT R ZT | B
DX IR v K 4 4 E A . 2008 4R 3R 1 1 it
Br i A2 0k 330 5 hm? |, JH AP IR it i S AF oA 1D AR
K 34,7 J7 b’ TG EE B M. B H
AL | AN B R A BEAS 24 25 IR 180t 1 48 4
BRI AN | M4 AN AR SR A S Tl A, H ik
b s L R B A R Bk A
FEARAE AR 2 A IR RE 7 , AR VE 3 1 38 5% 45 1)
ol B S i KA AL, n E - g b LR

I R A= Fh Ak, B A Rt A AR BR A3
SR o R R ) O A T AN S RIS
WES B EY = e a

H A, b 7R T X815 it =% b T AR 25 000 hm?
R AR SR T R 17357 i KA R 32 T 3%

s HEA . 2014-05-05; f&1THHA: 2014-07-21

E2WH.: EEEHAIIELREHRI(863) T H (2012AA101405)
YEER A 44 (1988 ~ ) I3 W58 A, 2 BE0F 58 U 1) i e g
ﬁ%’]ﬂﬂ%,]ﬂ—mail;[angdong1213@ 126. com
* JH IR R A, E-mail ; jzhzhang@ swu. edu. cn



4706 AN 5%

B % 35 %

PR EEORIEZ —. B TICRHR AR K. F AR
Ye/ DMV BN 54 25 i A Bt R 1 38 1 BAS [ 7
JE R AR M AR K R R ™ R T
TR (T R R S A R 2 R R e T
e DX, T AR AR BR (— B 1 ~5 a) | FAETT
2PN R TR A B — P N R AL B2 i T 22 X
Sk . 22 DR B0t AN - SR 5T 1 1) 52 MR B 5 3
WARIE. St AT AR 76 70 I A b i T RR BE R
O AR R A R I R A b P TR X
IIMTIIESE SR B T R R AR X bR AT PR it
A 75248 R BR800 I 5K 2%, R ol A 4 BIR A0 i A 75
O E SR WAL R R 0, LU Uk A= #h i 4k S
Gepiinfe ERHA .

1 #HBE5HE

1.1 ke R A

2013 429 H ~2014 45 1 A 7E BT R84
B R (BRI AORTIX) | =0 ML, e X
TTAEWS T MR ESKREEY, UIEWEAERK
PR . 2 B S Eh Ak 0 it R R AT
XGRS B RAEE , BEALRAE 30 4 [l #5 K
RZTHFE(0 ~20 em) , [a]— M A= S84 i 1h 22 550
BRI AL, [FIE7ESE IR AR K R | Fg R
TRER T RE. BRAE H AR B A, A ke
R (FEO AR ) . TR RS P,
—HEARIKT, —HELE — 20°C VKAE T2 AR AE.

L2 p#rdrik

WO -9 R« o3 s T R | 2ot
0.2 mm GG RAEFEIN. R M i WSk [ 7],
FIEEHL K, Cr, O, i EENE ; R
(EC) :JH1: 509 K Fbi 4, i S A0 e ; 0
pH B LM 1, L e e dh. g okt ik, So; .
EDTA [A# R AL & 5 CO3~ Al HCO, « XU 7R 71
FRRTRE R s CL L ULYET 2 5 NO, - AA3 Ui sh
TESF A (SEAL 22w, f8 ) M E; K* | Na® |
Ca’* 1 Mg** ; ICP-OES .
1.3 HdEsitS5abr

H Origin 8.0, SPSS 19. 0 I Canoco 5. 0 {44k
FREAE. 7EH Canoco 5.0 B E 47 #L78X} 1 43 B
(CCA) B, B R AE s AE R “ sample” , #7385 FAE K
“species” ,pH ., EC ., FHEHAR (years) . A HLAL
(OM) | HifbE (CF) | IR 5 A HLIE (CF +
OM) 1 “ environment variable” ;%% OM ., CF. CF +
OM 54k 0 ~ 1785 S ARG , I3 rh iy
Uy g, ¥E $& “ constrained ( species ~
environment variable) ” #F47 CCA | 5t 74 1k 5 =ik H
XU, HEF BN RGN, e 305 CCA &

2 HFR5ITE

2.1 FUAFTTAR B A 4 vk A R AL BUIR
TR T A S A R A S 1 A B A S
w1 iR,

“ . ”
analysis

®1 bW EERNERELER

Table 1  Basic physical and chemical properties of soil samples in Shanghai suburb

R S HE pH EC/mS:cm ! BHLF % /E\ﬁn'f%/g-kg’l
e/ ME 6. 04 0. 355 1.46 0.94
AR 8. 64 3.970 6.72 21.70

Bt KM % A 7.24 1.288 2.96 5.30
O 22 0.86 1. 065 1.21 5.64
5 5 2R % 11.92 82.70 40. 88 106. 23

5+ I 8. 09 0.325 2.55 0. 66

T 11 EHIE 7. 60 0.229 3.10 0.72
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R bR 7 PHES TR Ca®* | Mg® " B TR T,
HEMIHG N EC H. FERe e M IREE 25 RS BRI T
o K HOK APEAL H Y 3 HLB & Jla AR e K
S TR R R R g P

FHEHN 2.96% , DR T IEH YO (H)E, Sk &
AR, B /IME T e KAE 5308 0. 94 g-kg ™' Al
21.70 g-kg ™', B RECH 106.23% .
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Table 2 Graduation standard of salinity degree and the percentages of soil samples
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Fig. 1

Box plots of salt ions in secondary salination

soils in Shanghai suburb
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Table 3 Correlation matrix of soil salinity and its ion components

EE K* Na * Ca®* Mg** NO; HCO; cl- S0%-
CED 1 0.923 * 0.583 * 0.910* 0.937* 0.954* 0.276 0.752* 0. 687 **
K* 1 0.558 * 0.803 ** 0.814* 0.897 * 0.345 0. 659 ** 0.530
Na* 1 0.299 0.450" 0.464 " 0.387 0.919* 0.188
Ca®* 1 0.861 * 0.852* 0. 182 0.517" 0.779 **
Mg** 1 0.935* 0. 209 0. 678 ** 0.610
NO; 1 0.316 0. 661 ** 0.511"
HCO; 1 0. 305 -0.118
cl- 1 0.311
S03- 1

1) * FRHK(P<0.05); * = FREEMHIE(P<0.01)
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Table 4  Salinities and ion components in soils after different cultivated years and in normal soil(n =30)/g-kg ™!

FEER /2 SHHE T K* Na* Ca®* Mg?* NO; HCO; cl- S0%-
e/ ME 1. 40 0.04 0.05 0.14 0.05 0.10 0.01 0.09 0.48
BORAl 8.03 0.59 1.71 0. 64 0.24 1.14 0.14 2.80 2.86
3~5 FEHIE 3.65 0.18 0.40 0.32 0.13 0.49 0.05 0.59 1.50
brifEzE 2.05 0.18 0.58 0.20 0.08 0.33 0.05 0.94 0. 89
A5 B % 56.21 101.5 147.1 61.38 60. 49 68.2 100. 79 157.63 59. 42
f/MA 0.94 0. 14 0.05 0.08 0.03 0.11 0.01 0.09 0.02
oAl 21.70 3.29 0.93 2.03 1.10 10. 02 0.13 2.11 4.05
6~9 SEHE 7.50 0.87 0.31 0.87 0.31 2.55 0.09 0.62 1.88
PrifEZE 8. 15 1.20 0.34 0. 86 0.37 3.60 0. 04 0.79 1.69
5 ZE % 108. 61 136. 82 108. 51 98. 87 118.53 140. 93 40. 86 128. 58 89. 99
e/ MHE 1.78 0.02 0.06 0.15 0.05 0.75 0.03 0.09 0.29
SN 15.52 2.29 0. 65 1.86 0.63 7.06 0.10 1.55 1.39
>10 S 4.68 0.40 0.19 0. 61 0.22 1.73 0.07 0. 60 0.87
Frif 2z 4.85 0.83 0.21 0.57 0.22 2.35 0.03 0.51 0.36
SR % 103.62  208.89 112.79 94.27 100. 26 136. 04 38.25 86. 38 40.98
Bt A 0. 66 0.01 0.04 0.08 0.02 0.13 0.13 0.13 0.03
KRG+ EHIE 0.72 0.03 0.16 0.06 0.03 0.02 0.15 0.31 0.05
2.4 AREEIETT T AR BRI - 58k 7By =AY Na™ Fl CL RIS Bt A AL 2 4235

ER RS
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K* | Na™ il C1™ f4°F 235 B DUStE A HLIC A g, TR
TtiAT ML A AL B MK, A7 HILAL 48 1l 2 JEHE vh A7 —
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100% ,AS[RIHBIX 22 SR, 31X 5 120 DX it S 7Y
it S S it A T A8 4 OG5 FE Bt A AILIE A% SR
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x5 AEBERAXTIESHEMBFAHEK (n=30)/gkg!
Table 5 Salinities and ion components in soils with different fertilization modes(n =30)/g-kg ™!

Jiti AE 5 = gitiE i K* Na* Ca®* Mg?* NO; HCO; cl- S02-
Fe/ME 1.40 0.10 0.12 0. 09 0.05 0. 06 0. 002 0. 65 0.02
TN 8.03 4.03 1.71 0.27 0.57 1. 14 0.14 2.80 1.21

A LA SEHIME 4.02 1.90 0.61 0.15 0.28 0.42 0.045 1.70 0.36
b2z 2.45 1.73 0.68 0.07 0.20 0.44 0.063 0.92 0.51
55 RE % 60. 94 91.07 111.29 44.92 71.95 102.60  137.91 54.38  142.99
/M 0.94 0.03 0.05 0.08 0.03 0.10 0.01 0.09 0.02
TN 21.70 3.29 0.93 2.03 1. 10 10. 02 0.13 2.11 4.05

Pt A AT I 7.25 0. 81 0.30 0.83 0.29 2.55 0.08 0.61 1.78
FrifE 22 7.67 1.18 0.32 0.84 0.35 3.48 0.04 0.76 1.54
A5 R % 105.76 145. 15 106.00  101.31 121. 03 136. 35 56.92 124.46  86.27
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