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Table 1 Total content of trace elements in soils of Sichuan Basin

4R B Zn Cu Mn
Soil type

n R ¥ n R X n R X n R H

B AKREE | 29 | 32—140( 82.6 | 29 | 54—190(107.3 | 25 | 12—125(37.6{ 25 (170—860 (312
KB+ Rkl L| 20 | 27--128] 64.2 | 20 | 37—220{107.7 { 18 | 17—50 [27.0f 19 | 41—1100[563

BomeEAREL [ 11 [ 20155 81.5 | 11 | 54—133( 95.3 | 7 [ 13—74 {37.1| 10 | 90—~960 (644
BEsH%kat | 27 | 173000 70.3 { 26 | 59—195) 90.3 | 27 | 11—80 [31.§ 27 )130—1250)718
%et thiEREt 29 | 42-—200) 71.4 | 29 | 41—270{119.6 | 31 | 11—50 |29.5| 30 | 86—1100/569
Ei%at i1 19—189 66.6 | 11 { 60—210]110.9 { 11 | 14—85 127.6( 11 | 78—~1070{604
FI¥EL 16 | 34—370|116.6 | 16 | 63—400[{147.2 | 16 | 16—56 |33.1| 16 [180—1400[338
i wHt 6 | 19—189 94.7 | 6| 45—125/ 90.5 | 14 [ 9—56 |32.5[ 7 [260—1250[570
ENR#ERL 2 115—-123[119.0 } 1] 165 - 2] 15—58 [36.5] 2 ]860—940 |900
wKRt 15 | 36—122| 88.0 | 15 | 51—400{147.7 { 11 | 12—82 [36.5| 15 [250—1750{735
i A | 1 [61—127)97.2 1 4| 48—105| 71.0 | 4 | 19—49 [34.6] 4 [159—1550|864
= it 170 | 17—370{ 80.7 (168 | 37—400;112.8 (170 | 9—125/33.0[170 | 41—-1750)641
E: o—REN;, R—aRHE; F—¥HE,

TESR—BEE,BERENLMLRSE, TR EREN L MBERERK,

170 AMRBLBRANUESR(ER D, W/IZHIEPIHEBTENESE, S5HE
—SREOH R+ WARE LSO SRYA980, 8. B AR ENEE, MESBAX
REESNE—RI RN ER S B,

gt MEWMPO S BHEE 17—370ppm, £ 80.7ppm, HTRELMTPHER
(64 ppm )Ftt R+ M F & B(8ppm ); £ B & BN E 37—400ppm, EI5 112.8ppm, B
TFRELMEPHE & (100 ppm) Fitt R L EF & B (S0ppm); £FEN S BEHE 9—125
ppm, E35 33.0ppm, HTHALERNRE T BEHEE (45126 20ppm F 22ppm); £
S RAEE 41—1750ppm, 3 641ppm, KT 5118 (850 ppm) MIRE LM (710
ppm) BV & B, iR 2R 18, 8. FSREEFEN—IXKiR. HERF
TR D, HEBETHEHENEAKRRSEEY RO Hd, B8 . F1&
BRTHPHEORAHANE 60%; 2ESERTHEHENERS 54% £4,TKT
HATBARBT B EHSBOHE AT GLBIER, 334 74 %M 60%,

l TP BTE S BROTERA, TUEERHE . BEFEUETHEY B2
RSB TESBROTEANE/N HEHEBRERAR I REAREANERSAR 1 F3%
Rt RETESENBRERNS, HESESRRERNE 7 X £ 10—42 FHEARK
B, i AMaE 10 5, FLOMEE 135, BANE 21 5, 9498% 42 {5

ME 1 B, BAERA 2 R AR B A B, Frill S b, £ & B 7E 50—100ppm
FEREREARYE 50%, £4& B 20—40ppm FE N RAE55% s M MER S
AR B, —ENERBERCENB I EE, At EBE50—
100ppm F1 100—200ppm FEREKNKIRESDBIE 50%M40%, BEH2HEERE 200—500
ppm #1 500--800ppm #FE RATREA S BIG 30% R 37 %, XA L EHHMET
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Fig. 1 Distribution frequency of total content of
trace elements in soils of Sichuan Basin
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XMED R B, B0 147ppm £ A BHEEE K, 34 71ppm; HA LA T 90—120
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T MBI RNE R SRR EEN,
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BEFNEN S BESH L M PIRE EXSANEN SRR S,

HHEWYSRAEE 0.01—1.61ppm, 15 0.23ppm, BAD T RIS R 0.5ppm,
Hrp, B <0.5ppm WIBESR L 96% , & & <0.25ppm BB ST 65%,

BRSNS RAEE 0.08—9.60ppm, B3 1.45ppm, L FE B FHr e s RiE
0.5ppm, {H&E <<0.5ppm BYREABUNE 7%, MO BRACT herls R 1%k (& 0.5—1.0ppm
MHERBAGT 45%. RBRITOTIIT, 1R H - WER I RE 5 1.0ppm, BREIER
BHRAE G 1.0—1.5ppm™), HHERX SR <1.5ppm BIREAR L 67 %,

AREHFNSBRTER 0.1—9.44ppm, E152.53ppm, %205k RE 0.2ppm Ay 12
f&o HE&E <0.2ppm HHEANRE 2%,T&E>1.0ppm B SHSET 68%,

BREHSRMEE 0.18—262.4ppm, 23] 27.8ppm, Lindsay™ #2H + MBI R
8% L2ppm, BEHREARENER. LHRENSHERER M DTPA BRWE
F &Y 10—20ppm®; PUJIEHBX E K KB NEHERE R LM DTPA REWES

D) BE§E%,1982; 1 B TROMERDHTEROIFN, CCRERTED.
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B4 3.6—26.8ppm?; LT KRG, EXEHBAE R LM DTPA RENESE 6.0—66.8
ppm?®, 1Bk, P44 A S B <10ppm BUREAL 24%, 10—30ppm PHIFE A
& 44%, 30—70ppm NEIREE S 25%

BRSHMERMEE 0.86—401.4ppm, F15 61.1ppm, 5 Lindsay” 2 1 1 3k kil
FAEH 4.5ppm HLEERERIERM,

ME3IFEH: BREWDHHE 28D, &R <0.5ppm WAL 96%; 5
RO AMEEL, ARSE.H. 2SN ERENERAEH®, SEEERAY
BHEEROEE—BIE 20—40%, XiHEAR)IZM I8P ERSHEBETRSRNO®
R—ABE o

F2MFIERENA, OIE T BHERSHETRSEBRNBEREF R L ERRR
AR AR,

BERSTHEIEE, N T 0.16—0.29ppm, HEW L., 0 FHEL., FEHAR
T hEEMBER R A T HBK, 3<02ppm; MBRMH KRB REEY 0.29ppm; HATHEA
T 0.2—0.24ppm, FRLMILTERMMERE (0.5ppm) A LLEFIER S, BE
93% L) Lo

BERESHNEHEENT 091—2.49ppm, Ry FHETMENRERLIES. %
2.49ppm H12.48ppm; BRERILEE T HKAKH 0.91ppm; HAEALEAT 1.25—191ppm, &
Tl R E 1.0ppm™Y FURE AT SRLLAL, BB EA TR K (5 74%), EMMRE
B REEE/NCGYE 12.5%), K& AT 23—48%,

BRERNLHERBNT 0.80—4.92ppm, H iR KB B E X 4.92ppm, it
B MR E T RAIR0 0.80ppm F10.82ppm, HALHWAT 1.15—3.63ppm, KA MK
TR ERIE FAE (0. 2ppm DI RE ST 5 ELBIERIEH /N, JLF97E 10 EA T (& 3)o

AREEN T ERNT 16.3—37.3ppm, HBHPR L HE (37.3ppm), IR
B &RIK (16.3ppm), HARF AT 20—30ppm, & E <30ppm (YHWHEFEEA LM
- DTPA EHRHEHRS B <<26.8ppm) MIREMFT LB, BB ERELER (587%), %
WREE/NORSE 48% ), K& TN T 49—83%,

HBSKHEHEENT 16.0—193.5ppm, H o #& bR (1935 ppm), IR
B+ &K (16.0 ppm), HAFHEATF 24.6—103.3ppm, FA TS E <4.5ppm HIREA
B S EEBIEIR/NGR 3)o LBBRBKIERER T EIR, & 4.5ppm™, 6ppm 0 Sppm™ &R
FIR 2, A IBIR A SR

B 1977 £, RATRR WS R AR BT A 6r, ZEPI SR+ KR 1
SR EFTRTRMEARE R, K ERE RS, BIEEWAGE, UR/NEEES0
RE IREMET, HEE T R IFREE R, B R — K 10—15%°%, MIHRIE

1) #£%,1983: RAAXLMARE 0.8 SR D6 REBXUATE. (FH),

2) HER,1982: GICHERZEOTSHT. (B,

3) MINAERBETEMFHER, 1980 BRTERFR—EIZELNR, FEREIEZRRAR. (HERR
£,

4) RBIED,

5) B R HEWIAT,1979: BILHRNERERREH TR (M),
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TR LM NARAFBOER, KEGRKESRE T MRETROFERK S
ﬁ-[ﬂﬁéo

(= OB RAEPRBITROS>E

MNEBERFEER, EW L RATPHETEIBERNETRS, BEXRTFHHL
AELEXFEAN, RfiAMB TRONEIAERER, EE—MTREARHEH
BA B HRHFE, A—HERETEN S BARMER (& 4.

PR ELTE 78 M HEHNELEREZR, A LRMMBTRONE S FRBRE
R AR, I HEAEAENMESR: RS, 5-KR-B(EERERSTREENERR
BETRERMER), K-E-KROFEERESTREMRERTEERM L), HT%,

{EMXBRUERT 78 8, # LR D ER T O REITER KA, WHAHL TR
HEPHRBELIRSEDHNLEEE: FRESMETEOEE, DI REN Mnf
BERX—SAHES Y FA—NEP, AR ESNEL, HEASHEBTENSR
gErE, REIPENEENBEE - PERANER, 2R AUELX LDREEMAR

x4 ORI RHNTRBTREROS>H (ppm)

Table 4 Distribution of trace elements in soil profiles of Sichuan Basin (ppm)

wE B Zn Cu Mo Fe
e £ . -

Soil type Availa-| Availa-| Availa- Availa-) .3 Availa-
Depth ble Total ble Total ble Total ble Total ble
—17{ 0.27 90 0.72 | 125 0.88 42 [38.20 | 640 {12.56
R % 0
17—s6 | 0.09 93 1.04 | 120 0.64 39 1.90 | 480 1.72
X B/t 56—100] 0.08 83 1.82 | 105 1.90 41 |107.60 | ss0 |s1.40
0—20 ] 0.28 50 2.16 | 115 3.35 18 |so.00 | 580 |78.50
Rt 20—35 | 0.26 59 1.06 | 125 2.13 24 9.80 | 610 |46.00
X 18 + 35—70 | 0.22 4 0.68 | 170 0.99 25 5.60 | 570 | 29.80
70—100{ 0.18 41 1.00 98 2.13 23 8.80 | 700 |59.30
— .32 33 ) .80 | I15. . .26
I 0—10] 0 0.60 59 0 5.5 | s.26 | seo |11
10—30 | 0.22 49 0.51 47 1.05 | 15.5 | 4.43 | sa0 | 14.50
® et 30—50 | 0.13 35 0.40 67 0.35 | 17.5 | 3.76 | ss0 1.46

0—8 | 0.35 37 0.96 [ 115 0.35 37 l23.50 | sso | 14.00
i e g 8—18 | 0.40 22 0.30 | 105 0.40 22 |37.40 | s80 |15.50
18—35 | 0.25 28 0.34 | 110 0.25 28 5.00 | 180 [ 28.60

0—8 0.35 36 1.05 51 0.49 9 30.10 270 23.50
8—58( 0.24 38 0.35 84 0.12 17 18.90 560 80.00
58—83 ] 0.31 30 0.30 69 0.10 13 42.50 660 51.30
83—133 0.23 36 0.23 100 0.09 10 20.30 490 25.30

Rt

1—-12 | 0.10 117 2.80 88 1.50 39 32.80 1350 (168.00
— .18 5 .2 . . .
% bW 12—30{ 0.1 103 1.24 97 1.36 42 33.20 1400 }168.00
30—~95| 0.16 117 0.70 110 0.70 44 20.00 1400 |108.00
9SAF | 0.26 120 1.46 120 0.44 42 14.20 1200 | 79.00
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RGIX P 4 A AR AE o5 A3, HUR S tHBLAE 20—50 ¥R 70 B R REE o

UEDHRH SRR It ENEIRETENIBRREEDEE LE (B
RIBOMBHEECRLTIOER LRHOETREN URKE TEERRARE RFHIE
H#MH Zo X5 M4 WRAHESRERBX, EMERKRBERAER, REFEY
ERRME RO E R SR A0,

METRITERY 78 BT B K, HKERRSH IS AINEREEWHE R, k3%
¥ B R v 4t - S K RS 1 % 88 BR300, FL R AR XY R 5 T o BRI 25t BLZE FR M kG
B, AXA-HEARLRURA—TEEAASNEHSEYHRENER (&
WRE 2574 P33 '

() BwitRbHBETEARENEF

IRARBITROAREZ LR, 1 oH, ANRRAXBHERED SR T
SERMM)IZH M ERERBAR SRR LA RNT RO BN, EEELRY
RANNH. ZERERIWE: ARIHLVELEXZROHI, BRARZSHET
SEEWNER, BEEERENTIREFHEED R R, FUBRKRBHRE TN oH HE
TR MR AT 58P L), HERSHETRNSE —BRPRK. Al
TRRERERRRE M pH MBRESBRENE; MERNENTER T HERERST
W TR A TR, RHARID I L5 BB et Sk 2 o

ITHPRBETROARLES pH MANE S BA T AR REAX L AREMN
BAREES oH E 220 RMFE) MANRER (180 RAMFA) WELERHFEIT(E
S5)FLUEH: HIRRLHPEERSHETEOESERYE oH H<7 5, M1 pH
E>7 MG EIEB AN ENEESREE 3% LN EREEZHN, SERAMET

¥5 DIgBERPFYARBRTIES pH HHFRLRSEHXE (ppm)

Table 5 Relationship between content of available trace elements and pH with
organic matter in soils of Sichuan Basin (ppm)

5t % pH LHOLH S E (%) Organic matter content

Element

<7 >7 <l 1-3 3—14

Zu
Cu
Mn
Fe

0.21(138)
1.95(138)
1.81(138)
22.58(136)
73.35(136)

0.22¢84)
1.57(84)
1.41(83)
11.73(83)
19.56(83)

0.18¢51)
1.16(53)
1.16¢51)
17.47¢51)
26.35(51)

0.24(131)
2.87(131)
2.23(131)
24.62(131)
63.52(131)

0.26(3)
2.91(3)
3.74(3)
26.11(3)
215.67(3)

E: RPRFHHFEHER; ( IRBFIHELN.

ENEEHERHAINRSBEOMNT MMy EYE. R, &SRR, 018
PREEVSHETREVNSESENFASEEERAX, HEXZR -G03R W%
0.562** (n = 185), &% 0.412** (n=187), 45 0.302** (n = 185), 424 0.262**
(n = 185), 34 0.477%*(n = 185), kR EZHAEAE, £ < 0.001,

PNE L MPMETEOEREZAREFED, LEEHMNAAGTRARANE

L ]
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¥e NmjiERARRANNKBLIORBANERBTRES SRR (pom, HE 0—20cm)

Table 6 Comparison of average contents of available trace elements between paddy soil
and dry land developed from same parent material in Sichuan Basin.

Soil Types of No. of B Zn Cu Mn Fe
utilization sample
K 25} 7 0.17 1.82 1.24 27.5 73.8 .
4% el
L3 H 16 0.19 1.29 0.80 26.8 52.9
X H 36 0.24 1.50 2.01 31.5 71.5
Bk Fedd
B - 42 0.18 1.25 0.8C 20.4 24.6
K B 34 0.22 1.15 2.17 28.4 31.8
BEHEREL
2 H 102 0.22 0.92 1.18 16.3 16.0
K H 60 0.18 1.38 3.14 37.8 74.9
ErR#EEL
L} - ] 8 0.20 2.49 1.98 30.4 72.0
7K H 4 0.19 2.45 3.63 46.9 60.1
FFHEL
1~ H 40 0.20 1.93 1.26 27.7 42.3 '
. K B 2 0.18 1.95 3.10 37.4 126.0
®ibt
B : ) 17 0.16 1.87 1.15 29.3 103.3
. x @ 4 0.24 3.27 4.79 9.00 97.3
¢/ el
8 - 44 0.23 1.71 1.64 37.3 73.0

WILLRBAR, KB LA REHEBTROSBRTHZN, —RESTRESH L ETHRN
B (& 6)o

pH

(1]
[2]
£3]
[41]

[5]
[6]

(71
(8]

EMERMLI, RUEREABLIOELHAEMBRLEE -BESTHREY, @
EfEXETHEEERE.

£ ¥ X W

X g8, 1980 HBIMIKBILE—NMBERN LML, FPEHERBBTESATHSICH, 8 23—
51, MEMRHE.

PERMFEENLMARTER, 1978: hE;W, 8 4105—416 5§, HFUKME,

MEES, 1984 MHAMAR T HBRENOS TR, TW,% 163518, 15200,

BEES, 1980; W)IIRETXEHOEERAE, PEMNERARTEFIAZHSICH, £ 182—189 K,
HFEm i,

XepE, 1982; REGZHETROLARARENH. TWFEM, ¥ 19 % 3 #, 209—223 /|,

Aubert, H. and Pinta, M, 1977: Trace Elements of Soils. Elsevier Scientific Publishing Com-
pany. Amsterdam-Oxford-New York.

Lindsay, W. L. and Norvell, W. A, 1978: Development of DTPA soil test for Zinc, Iron,
Manganese and Copper. Soil Sci. Soc. Am. J., 42(3): 421—428.

de Boer, G. J. and Reisenauver, H. M., 1973: DTPA as an extractant of available soil Iron.
Commun. Soil Sci. Pl. Anal, 4(2): 121—128,



166 + | # " 22 %

INVESTIGATIONS ON THE CONTENT, DISTRIBUTION AND
AVAILABILITY OF TRACE ELEMENTS IN THE
SOILS OF SICHUAN BASIN

Yang Dingguo, Cheng Yanao, Wen Yanmao and Jin Aizhen
(Chengdu Institute of Geography, Academia Sinica)

Summary

The main soi! types in Sichuan Basin are paddy soil, purplish soil, yellow earth,
yellow brown earth and brown earth. The soil samples of more than 620 sites were ana-
lyzed. The main results are summarized as follows: 1. The range and mean value of
the total contents of Zn, B, Cu and Mn in the soils of Sichuan Basin are 37—400 ppm
with an average of 112.8 ppm, 17—370 ppm with an average of 80.7 ppm, 9—125 ppm
with an average of 33.0 ppm, and 41—1750 ppm with an average of 641 ppm respecti-
vely. It is obvious that the total contents of B, Zn Cu in the soils of this region are
higher than those in the soils of other regions in China. However, total content of Mn
iz lower than that in the soils of other regions in China. 2. The content of available
trace elements varied greatly. The range and mean value of available B, Zn, Cu, Mn
and Fe in the soils of Sichuan Basin are 0.01—1.61 ppm with an average of 0.23 ppm,
0.08—9.60 ppm with an average of 1.45ppm, 0.1—9.44 ppm with an average of 2.53
ppm, 0.18—262.4 ppm with an average of 27.8 ppm, and 0.86—401.4 ppm with an ave-
rage of 61.1 ppm respectively. The content of available B in the soils of Sichuan Basin
is very low (0.16—0.29 ppm), being much more below the critical value (0.5 ppm). Al-
though the average contents of available Zn and Mn are slightly higher, but in the
most of soils, especially the caleareous purplish soil, they are lower than the critical
values. The contents of available Cu and Fe in the soils of Sichuan Basin are higher.

The availability of trace elements in soils are influenced by many factors. The avai-
lable trace element contents in the soils of Sichuan Basin are often varied with the soil
types, increased with the lowing of soil pH and increasing of organic materials. At same
time, the content of available trace elements (except B) in the paddy soil are higher
than that in the upland soil derived from the same parent material.



