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Table 1 Total content of trace elements in soils of Shanghai (ppm, 0—30cm depth)

TMER IhRAS No.
Soil type of sample Zn B Mo Co Ma Cu
£
Salinized soil
Rkt 19 40—80 32—76 0.4—-2.0 1525 527—1076 13—34
Coastal saline soil (60.0+11.7)/(56.74+15.7)(1.124+0.49),(20.3+ 3.8)(688.0+18.0) |(23.9+5.8)
HER L |
s« Meadow soil - .
xR 41 31—102 20-—-73 0.4—0.8 11-25 376—828 1138
Percolating (55.43+12.9)1(49.9+15.5)|(0.6740.13)|(18.0+£3.4)|(551.04134.8))(22.1£6.5)
paddy soil
#®Ek 21 55—94 45—62 0.4—1.1 14—-25 379694 15—-27
Deswampxlpaddy (72.1+£8.3) |(55.6+5.9) {(0.64+0.21){(21.2+4.2)i(521.64£91.9) [(22.5+3.3)
so1
wTRE 30 56—94 39—68 0.3—1.1 15—27 323—1014 18—35
Perco.latiylg paddy| (72.7+12.0))(50.74+10.1){(0.7540.29){(21.0+ 3.5)}(649.3+£113.1)](23.7+£3.7)
s01 .
ip SR B
Swampy soil
HRE 42 20—80 3268 0.3—0.9 1227 280—871 16—31
Gleyed paddy soil (66.946.6) [(50.3+11.6)(0.57+0.16)(18.8+4.0)/(434.8466.7) {(23.5+3.8)
215 20—102 2076 0.3-2.0 1127 280—1076 1138
~ Mean (65.5:!:11.0)(52.6:!:11.8)(’).751:0.34)(l9.4:t3.7)l(540.7:|:127.7)|(23.0:i:4.6)

LIMUBTRERKE. LT HPRBECENSE, SAEREAHAN—%
T AL R, BRE A HK, HEHS BB ERE, B 2. 309 R.RETR
HiSEHe 8, RBETHR L MOFYE R,

THMEHEHER 655 ppm, RTRELBINMFEHEE (100ppm), EETREHT
it F LA FRI A& E (50 ppm, 50—100 ppm); £THEH L& 52.6 ppm, KRTFRE LWL
FHER (65Sppm), BTHALMHFHEE (10 ppm, 10—20ppm); LEFEH & &
540.7ppm, BEETRE L MAFEH & & (710ppm), FFETF itk LA F 4 & (600ppm,
850 ppm); HFEHIERE 0.75ppm, HERTREIHMHFEHEE (1.7ppm), URHRL
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WA EE&E (1—2 ppm, 2.5 ppm, 3 ppm); 5 FHEE 19.4 ppm, EUTRE—LH#
XA+ &8 (21ppm, 15 ppm), BT F WA TS & (10 ppm, 10—15 ppm); 2
FEH &R 23.0ppm, HETRELBHWESEE (22ppm) MER MO EH SR
(20 ppm, 15—40 ppm),

FETETREBTENSE. RTYSSENREARSEEY RWHLE, XIRBEA X
HRNTIHE,. AMEBTRSEAN RE. &.9.%.5% HUESR, KTREHEMREAE,
SEEARNS6—66%, MSBERTEHENESAR.LE0ESAT 50%0
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Fig. 1 Distribution frequency of total content of trace elements in soils of Shanghai
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%2 ERETRPUBTRISRSHA+RHAER (R 0—30 EHX)
Table 2 The content of trace elements in soils of Shanghai and their parent materials
(0—30cm depth)

BRS+M mAY 2 otk cnbm)
Parent material and soils sample 7n B Mo Co Cu Mn
Alluvial de ﬁgﬁﬁ?ﬂgm river 3 60.2 28.4 0.71 20.7 35.6 | 568.6
Mﬁﬁﬁgf})’ﬂits 7 59.5 6.3 0.83 20.6 26.6 | 700.3
£ 153 65.5 52.6 0.75 19.4 23.0 | 540.7

(D) LEBLRPABVERBTRENERENH

LERIUPERERBCRGRLE 3. FAREMBILROSBREREXR, 24BN
SHPREH, ERIWMIANSEERER, ARBHRETRNARERTYEH.
ARAHH BETENSTRTRRNK. & FERXE LSRR
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%3 LEBIMPIEPESHBTESR (rom, HE 0—15 EHX)
Table 3 The content of available trace elements in soils of Shanghai (ppm, 0—15cm depth)
tgxm | TAR
Seil type :;pc;i Zn B Mo Co Mnp Cu
i iAot
Salinized soil
o | 0.31—1.73 | 0.33—1.44 | 0.08—0.29 | 0.12—0.84 | 88—242 1.6—7.0
Coastal saline soil (0.82:+0.42)\(0.82:40.30)/(0.160.06)I(0.34+0.18)] (157+£38) | (3.7+1.7)
Bt
Meadow soil
Pcmlﬁfﬁ’ﬁ ddvl a1 | 0-40—7.38 0.26—1.15  0.06—0.26 | 0.16—0.60 | 35—236 |1.8—19.2
mifp y (1.01+0.55)}(0.60+0.20)|(0.14+£0.04)(0.374£0.14)] (137438) ((4.7£2.4)
#E
Deswampy paddy | 21 | 0.72—8.42 | 0.26—1.33 | 0.08—0.23 | 0.20—1.84 [ 65—295 2.0—9.8
soil (2.1341.38)|(0.75£0.29)|(0.15+0.05){(0.96+:0.62)| (134+37) | (5.3+1.9)
BFR
Percolating paddy| 30 |0.86-—9.37 | 0.26—0.98 | 0.07—0.23 | 0.20—1.68 | 114—342 | 3.0—12.1
soil (2.15+1.21)|(0.58+0.19)}(0.1340.05)((0.75+£0.64) (214+55) | (5.7+1.8)
BER LN,
Swampy soil
ERE 47 | 0-25—11.29| 0.17—0.94 | 0.06—0.21 | 0.16—1.88 [ 58—315 |0.2—25.8
Gleyed paddy soil (1.51£0.90)|(0.57+0.23)}(0.13+0.05)/(1.09+0.38) (122+£49) | (5.5+2.3)
2 B 0.25-11.29 0.17—1.44 | 0.06—0.29 | 0.12—1.88 | 35—342 0.2—25.8
Mean (1.51£0.90)](0.66+0.24)/(0.14:£0.05)((0.73+£0.56) (151+£51) | (5.242.2)

1. HMhARSHBTESRKFE. MORERRKE, ELEMXEELE —THE
AR, R BERE e ZE 4 EE, RERXETRNERIBS RIKA
BAEFEBREE o

SHAEBSEO &R (0.14 ppm), KT B FE (0.15ppm), K& & <0.10
ppm BB AR 26%, & & < 0.15 ppm RIREA B S 60% o

BHHATHES S & (0.66 ppm), #T kIS FE (0.5 ppm), H &8 <0.5 ppm
BB RBE 37%0

BRAGTEHEE 0.73 ppm, FHBE& R 0.1—0.5 ppm FHEEAHE 50%, SBAT
0.5—1.0 ppm BYREAB S 19%o

AREEEHER 151 ppm (BBEL), Hh & BET &I FE(100 ppm)IEER
Bb15%

ANSSEH AR 1.5 ppm, HP&BRT o0 FE (0.5 ppm) WAL 9%,
FEGR BRI A% & (0.5—1.0 ppm) NEYFERE A 25%0

EER, A TEEREDSHSBTERAOR N, FHELRE HEHITER, RIVE
MEARRHNLE L,EEBT S0 SAMMBETEARRE, HERRRSBARNME
STRRRE . /INEMEE. AEMEE  KEHERXNS B EEMBR TR BERIIFAOR
B, REHBRBEBRONMHE, 5HHESTER(ERSHEBETESR)REAR.

2. L BhEREHBR TENSBRTEAREKSESERYRRAL JREERT
BEE—FHILTE, ETENERTOSBROERAB BN 34—72%, &RKRK 7%, M
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Table 4 Distribution frequency of available

Ny B Zn(ppm) Mo(ppm)
Soil type <0.5-1.0, 1.0—2.0, >2.0 |<0.10—0.15, 0.15—0.20, >0.20
BRI
Salinized soil
EHH T 84 16 0 46 27 27
Coastal saline soil
HEN 1.
Meadow soil
ke 21 61 18 64 23 13
Percolating paddy soil
k 14 43 43 53 27 20
Deswampy paddy soil
wTRe 7 42 51 65 21 14
Percolating paddy soil
pieh: Tillaat: H
Swampy soil
HRE 24 50 26 63 31 6
Gleyed paddy soil
® 5 34 33 33 60 27 13

Mean

BEEBYHMEHEYEHK (k1) XRBH EEITRPNERESHEBTRESBRSGAY
o

AR LBMPAREHB RSBV EGRER. BTER 3%+ 85, L
BROREBL P AEESE B HE BV ERE SR RINERSHSBRBR®
AEHE: RERITDARSHESERS. ERERNARED, 8.9 5. HHEX
B, BN AR K. ZEENELPD LRk pR) b, FEMEETREER
BBV EHRKLEBMnFRE)D . ERESESERE K. ZHARBNIH(DATE)
F,AERSESERE, KR FNLRCnEE LD NER.

AEBHLRPERENBETROSESHANF (UBSEE), UEFEHREED
TF:

HURSEEERE—BNT < 0.10—0.20 ppm, i + (0.16 ppm) > i 4] B £ 1
(0.13—0.15 ppm) > A& 11 (0.13 ppm), X—4HWF, 518 pH E TRENEY
H—%o. RTHREBEEAENEAYR, 1 hE 46%, EmAt+MhE 53—65%, iHER
THhEH 63%0

ARESWER—BE <05—1.0ppm TEERN. KL+ (0.82 ppm) > EHGR L+
(0.58—0.75 ppm) > jAZE R 1 1% (0.57 ppm), KT ERM RENR A, EER LT
05 27—45%, BEN LMD L 51%,

AREFEARR—HH<0.5—2.0ppm, K 1 (0.82ppm) <Kib¥E + 1 (1.01ppm) <
AR L (1.51ppm) < WFIE L8 (2.15ppm) R B L 13 (2.13ppm), TR
RIREBR SRR R EMNE AR L E 84%, BERN LB EL R 20% 4%, &
TPHEAR T b A 7—14%0
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RTRTRESHWE(%)

trace elements in soils of Shanghai (%)

B(ppm) Co(ppm) Mn(ppm) Cu(ppm)
<0.5, 0.5—1.05 1.0—2.0|0.1—0.5, 0.5—1.0, >1.0|<50—100, 100—200, >200| <2—4, 4—6, >6
21 53 26 84 16 ] 5 84 11 56 28 16
45 47 8 82 7 11 18 70 12 35 36 29
27 59 14 33 14 53 14 76 10 23 29 48
39 61 0 43 37 20 0 38 62 14 48 38
51 49 0 9 33 58 27 61 12 14 32 54
37 54 9. 50 19 31 15 64 21 27 35 38

BRSESE MR <50—200 ppm WELIN. AZER L8 (122ppm) < EiELk L
M (134ppm) F& DI 138 (137ppm) < FH 1 (157ppm) < WF R L (214 ppm),

ERSEHSE—KY 0.1—1.0ppm, EHE + (0.34ppm) R34 IE 138 (0.37ppm) <
BT R L3 (0.75ppm) < FHIE k135 (0.96 ppm) FIIABE T 118 (1.09ppm), X—#HH;
#, 5TME N RN KRB ESE A . =< 0.5 ppm BREAMN, k)
Bt s80% LlE, WTRELEMAMFERLLIMP RS 43% M 33%, BEFERN @B X
5 9%

ERSRSBROSANF, —BBEEE LB HERE IR . fIERBTRE LS
(5.7ppm) FIIRFER 138 (5.5ppm) K Ik T3 (5.3ppm) > KB 1 (4.7ppm) > &
it 3.7ppm), FEERBFEMLIR (47.2 ppm) > FHIBL T8 (30.4 ppm) > T
13 (20.7 ppm) > FHEH T FRPIE L (11.3—14.2 ppm),

() REXTRELRHEP BN

L MBI EPRBTENS o ELBARRNN LR, MBTROBI—
BREAHE, EESWHESY. IREAN EBNLERESS, TREHRALHES
RERIEAMLEMT. REGEHRGRTHE R, MBTROBI+ 2B AR
HE 2o REBENEED MR DM E R, F® 5 WA B3, GBS s
B 3 Fl 4 FoRo

BTAPEBTENEGER (R5), FHERBEHAREINAARE L REEHHE
pivy 3i0F: 2ok A

(1) BB TAB, RKEBHETENGRRTHEAXWEE, X584 18
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Fig. 2 Distribution of trace elements in the profile of coastal saline soil
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Fig. 3 Distribution of trace elements in the profile of swampy soil
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(2) EAR+AER T SR AH T B, ARNEN SRS, X5 LR TREE
hil. EREBIHOAHRE-TN. TENSERK, XEHEFETEE—ENR
BEREBUT 3R, R4 SR 4 TR & B AT MM H AR E—Bo.

(3) ERIWMHHXEL TS, FNSEIRE, X5 LREE L RPHBHHUE
K% KW Ao AR & B AR, X7 s R H OB B 5 I TR Bl , R
ER B E RO SRR B, |
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Fig. 4 Distribution of trace elements in the profile of meadow soil
%5 MTRPHRTEHSE (ppm)
Table 5 The content of trace elements in ground water of Shanghai (ppm)
TR HX
Soil district B Zo Cu Co Mn
Bt
Coastal ealine soil 0.56 0.03 1.2 0.05 0.01
=g Filet | _ _ -
Meadow soil 0.22—0.43 | 0.02—0.03 | 0.5—1.9 | 0.12—0.40 | 0.02—0.03
BERLE
Swampy soil 0.24 0.02 1.8 0.30 0.02
¥6 RXERLPHMEMRETRDSE (ppm FHE 0—15EXRK/15—30HK)
Table 6 The content of available trace elements in topsoil and subsoil
g Bogidl
Soil  type Zn Cu Mn Co B
oL 0.78 4.2 155 0.37 0.72
Coastal saline soil 0.61 3T 144 ¢.53 0.75
.35 4 1 1.55 19.4 84 0.45 0.50
Percolating paddy soil 0.93 1.4 100 0.46 0.51
HEX 207 | 5.9 165 L4 [ 0.4
Deswampy paddy soil 0.75 3.4 173 0.89 0.31
HTFR 0.94 7.3 203 1.54 0.50
Percolating paddy soil 0.50 3.2 235 0.93 0.51
EER 2.10 9.6 187 1.13 0.34
Gleyed paddy soil 0.83 7.2 212 0.75 0.32
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2 MEEDFREMBOENS B —REXETHNARASRETRSERT
KELH (% 6), XARERINANRETRLIE R FREENERNRELHT
FEE LRI, EHARRY L (FREBTE) hAAHB, XTSRRI HER
BRBEH X

EXmeBmd, RN SNEEN T ROHE ZEM B VH W4 e R EX
MEFEE T METEMR, ESHERAILRNSHEX LRBEPTN. HEHAX
SEEE, - BREMEBRENM MRS, LTt R ERBERM.
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CONTENT AND DISTRIBUTION OF TRACE ELEMENTS
IN THE SOILS OF SHANGHAI

Wu Zhen-qi, Kuang An-qi, Yao Nai-hua, Yang Yong-qing and Bai Yi-ji
(8o0il and Fertilizer Researoh Institute, Shanghai Academy of Agricultural Science)

Summary

Shanghai is an alluvial plain in the Yangtze delta. The main soil types are mostly
swampy soil, meadow soil and eoastal saline soil derived from alluvium of the Yangtze
river,

Variation of trace elements content in Soils is mainly depended upon the different
parent material. The range and mean value of the total content (in parenthesis) of
trace elements in soils of Shanghui are as follows:

Zn 20—102 ppm (65.5 *=11.0ppm), B 20—76 ppm (52.6 £ 11.8 ppm), Mo 0.3—2.0 ppm
(075 = 0.34 ppm), Cu 11—38 ppm (23.0 % 4.6 ppm), Co 1I—27 ppm (19.4=3.7 ppm),
Mn 280—1076 ppm (540.7 & 127.7 ppm).

The content of available trace elements varied greatly. The content of available
copper of the soils in Shanghai (extracted by DTPA) was rather high with a mean value
of 52 + 2.2 ppm. However the content of available molybdenum was very low with
an average of 0.14 + 0.05 ppm (extracted by Tamm sol.). At the same time, there are
a larger area of soils with lower or deficient in B, Co, Mn and Zn.

Among the soil types mentioned above, coastal saline soil was higher in available
B (0.82 = 0.30 ppm, extracted by hot water) and Mo (0.16 & 0.06 ppm), but lower in
available Zn (0.82 == 0.42 ppm, extracted by DTPA) and Co (0.34 == 0.18 ppm, extrac-
ted by 0.1 N HCl); the swampy soil was lower in available B (0.57 20.23 ppm), Mo
(0.13 £ 0.05 ppm) and Mn (122 = 49 ppm, extracted by 1N neutral NH.Ac + 0.2%
Hydroquinone), but was higher in available Co (1.09 + 0.38 ppm). The available con-
tent of B, Mo, Co, Zn in some meadow soils were lower.

In recent years, more than 50 field experiments of trace element fertilizers in the
suburbs of Shanghai revealed that B, Zn, Mn, Mo were effective to rape, wheat and
vegetables in some soils.



