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RIBIA YOR, RE LA S 15 Y 47—5000 ppm, EHI 4 B 4710ppm, HE HRE
B+ 804 B AE(50—5000ppm), RE T 5 4 E + M F 4 & 850ppm (Brrorpanos
1957)0 ZERE L 7RO b + SIRIRE 7 OB b + SR e S BT ROR R O 00 , 75 K e - 1
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aERKL 500—2000 900
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RETHESHERERFEEN <3—790 ppm, FIHREN 100 ppm, BT HFE
E+ & & S0ppm (Bunorpanos, 1957), RIS HESHEXMMR L& RE
*Xo RETHERERIRX A —EER, Flu:

BRL 79—100 ppm (FE) I 89 ppm (FR)
kr 44—770 98 :
B/t 37—50 59
Bt 58—66 61
Begt 56—153 38
RS 20—98 57
Hat 51—130 - 87
a 22—172 79
H 50—500 145
ipam: Ny iR | 20—600 180
wEt ’ 30—100 65
ARZYSY) S o 100—300 238
ReaKL 50—600 302

ER—L %0, THARRERTBRA —EOXR. URKLH. LHSNE, £/
MRS RABMANL B A K TS DIEIE TR 20—600 ppm, HH U AKE XENL
BARINFEAKRISBREE, ZREREFNLERZ, BERENIERED, A
uf

geERRLEREEAKT 100—600 ppm
ZRAERBHIE A 150—300 ppm
HERICH S R BRI 50—100 ppm
BE PHERXENLE 100 ppm EF

forh B XA A KRS0, PIAITE, BT ARETRRAT Mo NS B E
% 22—172 ppm, FHIX 79ppmo HILAKRERERERENLMES, &Y 85—
172 ppm; LWERBOTHERD, % 28—63 ppro, LK+ RENIHSHBNTZE
ZiEe BREBRXS, &R BOTE S SR THEAREL T IR
| 7ER4E (153 ppm) > K (91 ppm) > BB (81 ppm) >
F A (68 ppm) > A AT (61 ppm) > L8P (31 ppm)

+ R AT AN EES A R LRI o ZERRE RN T, SR
BRI o BB e, BRERE S A7 pHO>6.5 Wbl ko 7EBREE LI RERES, O
MR ERSENSEXERL BRARTE £5, A, GRERENCHEARES
B%, 4 DERENLHET R, et EENIEN T L2 0, £6RE T8
A R B — R, AR T BB B 35 4 DA T SRR 6L, T 5026 O 4080 Bl
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MELHEREEH 01N HBER, SBELX LR TEAE (1 ppm)o HH L H DTPA
BEIREL S B ZIRTIRFE (0.5 ppm)o

R4 RE-RImHOaR

4 % B (ppm) FHAE (ppm)

AR RimA |4 wkiidiiy
FE ¥y AE £
T TE B ORE 82—-109 91 9.6—13.8 12.0
a % I ME a B oA 23--63 31 0.3—2.8 0.8
I #*Eg PARY et 35--85 61 0.7—2.8 1.2
B, 81 TR, BEM TH%EL 55—-122 94 0.7—4.3 2.4
- il o TR HMHEX R rhiR 49—-150 80 0.1—1.1 0.4

MIBFHERTEHNS L KE LB ARSENMTER(H DTPA 25), 8BH
AR —3.0 ppm, FEIA R 0.37 ppm, —BEEIET 0.5 ppm, B 7 AT XFIF L,
24, EAMBERIS + AR, BE BTN BRI ARA, XEH TR
— SRR RERT Z AR 3T B ERB M RIE.

IOOT-

75r

AR (4

25F

0 0.2 04 05 06 0.8 1.0 12
HHEH (ppm

B7 REAFELREFAFROAEOLEARSHNEE
.
RE &R 3—300 ppm, ¥ 22 ppme BT KIL PRV LIRSS, B

PR IR E IS BE A 20 ppm BT, 5ERE TR (RI 20 ppm) R (Aubert et al., 19715
Bunorpanos, 1957).
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RE-&THISHEWT:

Shss 13—35 ppm (FR)  F# 28ppm (FRE)
2+ 19—28 26
BEt 16—34 20
Byt 18—35 26
PR 17—33 23
Bt 18—32 22
BR&L . 7—47 20
AR 6—68 : 21
Fe 4 38 R <15—150 43
Hi 10—40 18
®raet 15—40 25 .

THSARER L BERARTE —E 2R XMERA M ENHNETER.
LTS 1, P44 4 4 Rk BB T HE BB F SN
F#E (55 ppm) > AIKAE (20 ppm) > FEPE (20 ppm) > |
Akt (19 ppm) > TERH (11 ppm) > L BE (9 ppm)
R AR <15—150ppm, BT BRARATMARAZR, ZRERFN LY
SRBTHTRASREETNLE fm:
EA = - a=:nl1zin: NpiiR: | < 100—150 ppm
E-Nit=y 3={:S e Bivie: 20—50 ppm
TERE BH R RS R < 15 ppm
WA, BREREORLYE ISR, BLEXNARTABEER. LS
FEE MR IMA R Y 40—50 ppm, ZE LIRS FEANL L KERRERRL
W& & 200—300 ppmo
RIBIA TR, AN RE S T ROSRE, ROMEIS, — R BES,
TEET 20 ppm £ Fo BHREGANLMMARLRMRR T, ROEE LROSTTER
MFGEZ Ao
EMEBRAEN LY ARERAE—EOER, H—REET 1 ppm, Fla, FELH,
AMERERAS’:

ENEEBR 0.10—0.50 ppm
ZREBR 0.74—10.5 ppm

FHPXIBUAFLPEREOE DT Lppm, LEKML. THE, ERELXEN
— A BT 1 ppmo ZEALTTAIKYE TIMRIBSIR T30, VL R AL BRI BB X Y
BREH L, ARESEELT 1ppm, HEASHDEREAENITERBLRER,

HERENHEERBAETELED, MEREIRGE RKIFH LRI R blo



238 X % REXEIHPRBOARNASRESHOF0E 149

g€ ¥ X W

Aubert, H. et Pinta, M., 1971: Les Elements traces dans les Sols. O. R. 8. T. O, M, Paris.

Robinson, W. O. and Alexander, 1. T., 1953: Molybdennom contents of soils, Soil Sei., 75: 287.

Swaine, D, J., 1955 : The trace-element content of soils, Commonwealth Agri. Bureau, England.

Bunorpagos, A. II., 1957: TeoxuMBEA pejKEX H pPacCCEAHHBIY XEMAYECKAX SXeMeHToB B mousax. Msx-so AH
CCCP, Mocksa.

Kompa, B. A., 1959: Murposiementn B mozsax Coserckorc Cowosa., Hax-so MIY., Mocksa.

CONTENT AND DISTRIBUTION OF TRACE
ELEMENTS IN SOILS OF CHINA

Liu Cheng, Tang Li-hua, Chu Chiching, Han Yii-cheng and Ou-yang Tao

(The Trace Element Group, Nanking Institute of Soil Science, Academia Sinica)

Summary

Studies were made during the past years on the total content of the trace ele.
ments such as B, Mo, Mn, Zn, Cu in the main soil types of China, and their available
part for plants. The amount of trace elements in the soil is largely determined by
the soil types and, to some extent, by its content in the underlying parent rock,
the nature of which has a direct effect on the content of trace elements in soils.

The total content of boron in soils of China varies from trace to 500 ppm, with
an average content of 64 ppm. There are two remarkably different types of regions
which are differentiated by the contents of boron in soils, the first one consisting of
regions where the soils contain an unusually high amount of boron; while the second
one being those poor in ‘boron. The soils of Tibet and other arid inland are the
richest in boron (22—500 ppm). Soils derived from loess are also rich in boron.
However, their amount of water-soluble boron is low. In saline or salinized soils, the
amount of the total water-soluble boron is usually high. Laterite or lateritic soils and
red earths derived from granite, gneiss and phyllite are poor in boron. In the soils
deficient in boron, certain plants, e.g. rapes, often fail in blossom development.

The molybdenum content ranges from 0.1 to 6 ppm and awverages 1.7 ppm, with
the highest found in acidic soils derived from granite and basalt. However, the avai-
lability is low due to fixation. Low molybdenum content has been observed in soils
developed from loess and alluvium of the Yellow River. The available molybdenum
content of the acidic and the above-mentioned soils is very low, usually below 0.15 ppm.
This results in the deficiency of molybdenum for plants. Mo-fertilization leads to an
increase in yield of leguminous ecrops.

The main soil types of China have been investigated for manganese contents
which, acecording to analytical results, ranges from 47 to 5000 ppm and averages
710 ppm, i.e., equal or near to the average conténts of soils of other countries. The
soils in the south are richer in manganese than those in the north. The content of
exchangeable manganese is higher in aecid soils than in alkaline, where it occurs only
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in trace. Fertilization with manganese on alkaline sandy soils derived from alluvium
brings about an increase in yield of wheat, cctton, sugar-beet, ete.

The content of zine varies from <3 to 790 ppm with an average of 100 ppm. The
available zinc is lower in calcareous soils of North China as compared with aeid soil
of the South. An injury to maize from zinc deficiency is widespread on soils which
are low in available zine. Zinc fertilization leads to an increase in' yield of maize,
paddy and a number of fruit trees.

In general, the copper content varies little in different types of soils, ranging
from 3 to 300 ppm end averaging 21 ppm. There is no symptoms of deficiency in
copper observed in the field experiments.



