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HETREHNZR S LHPHBTRRAELETINX R, METROBAER S
EMNE R JESNS ARERERE, £ RAME TR URE. AXahERENR
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Bt 36—69
H¥EL 45—69
MEEES T 35—57
B/t 45—69
1, HRt, Bt 48—128
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4 EC4ER)Y JREE—300
e 4 58, JRar 5---300
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‘ #H M R FeA: | FEE
SRR wisR | mErdax | 32128 . 80 0.10—0.40 0.29
fﬁﬁ&ﬂ(ﬁ FTE&EE | I % &Hm 56—110 85 0.02—0.22 0.09
KRB+ WRY | T KB 51—93 70 0.08—0.74 0.28
g?ﬁ%%{% %@R% %gﬁg%&% 1572 a7s 0.38—1.73 0.69*
i EMER LA HT,ER <4145 62 Bik—0.58 0.14
RA® PL | gugk g =08 S—1000 21%+ 0.02—0.35 0.29
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* RAEEEREKRERFREREN LN,

#HTHARAMG, RELHESMRRRWRARNTRMX &5 8, il skt &
TIEI SRR 22—500ppm, FHIEEE 154ppme HKEAILKE L RRMR LY
FURKIHTHAOTEELRBENLE. SWMRRKOZEGSMOLE, RaEm
e HEF RN L Bk T A ENLENER TERN . b B SMEMMRE, LR
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BT BRmE, A—LENTEEREBRAH, SBERDEESR, flnehe
AIBOSHMERER LT BRETHETIR TRINE, E5 R FEREH S E:
AKE (136 ppm) > LAk (102 ppm) > %>+ (62 ppm) > A BE (32 ppm) >
F#eA (23 ppm) > TERE (7 ppm)
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RELHSHE, REREHEHE 0.1—6ppm, EHEEE 1.7ppm, HERTHAEX
@j:tiﬁfji}zitjé}ﬁ, 140 2 ppm (Swaine, 1955), 2.5ppm (Robinson et al., 1953) F1 3 ppm
(Koszaa, 1959), L& EKIFBMIE, RENSHMEKAME] 1—2 ppm, (Anbert etal.,
1971), HHAEE/NTEMHETLE, B TEHIRABTM ARSI, R TR BRI
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AERE (2.88 ppm)> KA (2.13 ppm)> Ak £ (1.22 ppm)>
TFHE (0.94 ppm)> 25 (0.53 ppm)
%2 RE—ELMANSHER

T R4 B . £8E (ppm) FHREHE (ppm)

) B m 7 8 1 ¥ 8
RE KB BLEH B B 0.4—1.1 .7 FE--0.32 0.11
+, B¥it+ TH%E = “:
®M+, & e F AL 0.5—26 | 0.8 i —0.25 0.07
ﬂ:mi’ﬁgi FTRY , LA 0.4—2.0 0.8 E—0.25 0.07
%?"Sm’ R Egﬁ% THET 0.3-1.4 0.8 BE—0.19 0.07
a m | ERER ﬁ%g% 0.4—3.9 1.4 HE—0.65 0.15
E%m’ T smEm = 0.6—5.1 3.0 0.05—0.32 0.16
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HRD, FEEET 0.15 ppm WEEIER B REREMRGZEN LBF0 560 1

E(AER—EREERIER), AMEMEEYNTE, MEARE T, BRTAER
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RBIA R, RE A E A% 47—5000 pprm, FHIE & 71 0pom, BT RS
W04 BAE(50—5000ppm), RYE T 574 = + i 514 8 £50ppm (Brrorpanos
1957)0 ZERE L TR ot + MR 7 (Bt - R0k o o MR R O T, 75 B 1
RIS R A, TR AR AR RORERT, Tkl +H—RE S,
BREETSo ,

BEMBBRX S, X+ WHSRBERKA, HHLMIKE 100ppm LU T, H RN B
i 2000 ppm, A EI% 5000 ppm, 3+ LA G

HEL 850—1800 ppm (FE) 7 1400 ppm (TfH)

FRi% 340—1000 © 770

=K 480—1300 940

At 590—1100 900

BEL 730—1200 840

RS+ 250—900 \ 580

"Bt 550—900 730

st Byt BBt 660—1170 844

EHL.FEL 262—662 425

s} 42—2270 640

R SR | 200—3000 915

ARZYEY) e 500—2000 900

mEARKL 200—5000 . 1740

HH 50—750 300

R RN L R, R BRI R, HFEE AR L BRAEmA R
ENESR, Hla: )

ZRERRABTHLE 2000—3000 ppm
TERERRRE IS A#BS+ <500 ppm

B IS IR EBHILE 200—500 ppm
ETE R R B O B L AL e, R B T AR IRAR., A U 100 ppm B FaRBH/R
(RGIHE L RBER Do 4 b X 408 A S5 B B 8 TTHESU B TR IR «
T-BU# (1005 ppm) > 5 (817 ppm) > 4T ks -+ (783 ppm) >
TERE (640 ppm) > F IR (479 ppm) > L EE (224 ppm)
HEBUIBE BN HSERER, STRERBTOLINET, SEREEE 5 &
HHRE A ANZ L RAEOBRANEW, 255 ERE TR MBS ORI
R, BRE (BEABAE . RESENSIESE) REEHE 52BN R
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RETHEHRRERNGAB XN <3—790 ppm, FHFEN 100 ppm, BT HERE
HLiS&5R Soppm (Buxorpanos, 1957), -HEMSHESTERTMNE LI RE
*o. RELHAHERTI XA —EER, Flu:

=E 4al 79—100 ppra CFE) 35 82 ppm (TR
Fris 44—7570 98
Bt 375§ 59
B 58—66 61
R 56—153 88
BEEEL 20—98 57
Higt 51—130 - 87
a 22—172 79
Hig 50—500 145
ipan: Ny AR: | 20—600 180
®Et ’ 30—100 65
aEAKT 100—300 238
RehRkKt 50—600 302

ER—tKd, THAHESRTBRE %R, URLH. WS N, £
WORS AL, FRACHIAIAL (2 5 1R 25 H RO & 4R % 20—600 ppm, HhDIBKE KB4
BERINFEERLSHRES, XRERENIERY, PERENIERD, A
n:

gerktREREAKRT 100—600 ppm
ZRERBHIRE A 150—300 ppm
HERXAK SR BRRLE 50—100 ppm
==y SR | 100 ppm EF

e R R A KOS, AT, FIARRESREAE WL NS B
% 22—172 ppm, FHIX T9ppmo HUAKERERERBENLUES, S&Y 85—
172 ppm; LEREQLIBD, % 28—63 ppuo, MK RENLBSHENT 8.
2o R+ BRX 4, &IPS SR THFIR L T RO

" JEEE (153 ppm) > IR (91 ppm) > b (81 ppm) >
FHE (68 ppm) > Akt (61 ppm) > L84 (31 ppm)

R T A TR LA DR LR N, TR RN T, B0
BRI o DB b, (R RS B 7E pH> 6.5 B bo 7EMHE R RS, &
MO EREROSEYERERERRARTA £5, A, GIRE RSN TA RS
B2, TADEREOCHENRDY, Cakt ETOTEAT o EY i, EAKE -5
b RS B — RIS, W IR T SRR MS JREL % 4 DA TR0, 7 51026 MO0 18 B
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MEENEREEH 01N HBRER. SBEL LR TIEAE (1ppm)o HF L HA DTPA
R EL SR ZIRTIRAE (0.5 ppm),

R4 RE-EIWMHSER

4 g% & (ppm) %348 (ppm)

ol i REHA R 8K : S | -
Fieki:| 13 HE 1y

I aF AR £2--109 | a1 9.6—13.8 12.0

a 3 i ME 4 IZL = 23—»5 31 0.3—2.8 0.8
‘ g w% \ Tt 35--85 61 0.7—2.8 1.2

XL aE ' LR, EME TH&EL 55—-122 94 0.7—4.3 2.4
BB TR HMHEX = HERY 49—-150 80 0.1—1.1 0.4

RIBRREVENS A KRE B AREENMTER(A DTPA 21R), S8E
B 4 JR#E—3.0 ppm, EIEE Y 0.37 ppm, —fRHIET 0.5 ppm, B 7 BB T XFE G,
246, EXMBERNE A LR, BHEBEREN L HoERTRA, XHH T
— R FRRER ] Z M 3T BER % M R,

100r
75¢
g
gvso-
25f
4 A l 1 1 L .
0 0.2 04 05 0.6 0.8 1.0 1.2
RS (ppm
B7 RELHELRHFEANRHDAENIEARSRNSE

h. W

RE T RSFEX 3—300 ppm, 39 22 ppmo FR T KIL T RIS LIS, X5

R+ EH P S B 20 ppm BT, SRXETE (R 20 ppm) FH[RI(Aubert et al., 1971;
Bunorpanos, 1957),
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RE—-&+WMOSFHRWT:

SRS 13—35 ppm (FR) ¥ 28ppm (FRD
BRL 19—28 26
Bt 16—34 20
B fyt 18—35 26
PR 17—33 23
B/t 18—32 2%
BESL: . v—47 20
% 6-—68% ' 21
REL RISt <15—150 43
it 10—40 18
2t 15—40 25 .

A FARER + SRARTA —E 05, XM ERR L, LR TRED,
AT ), P49 4R B - B R T HE S AR F S
F#E (55 ppm) > AR (20 ppm) > EibE (20 ppm) > |
Akt (19 ppm) > BRI (11 ppm) > LB (9 ppm)
EREFTEA R <15—150ppm, B+ BRARTARAZR, XRERTNLY
SRETHTRASREFTNLE. fa:
PRy a-iilipin: B Tie: | < 100—150 ppm
Frh T R B RS AL TR0 20—50 ppm
TERE B R RS R < 15 ppm
WA, BRERE ORI RIS HAE. BN ARTABEER. A
R NI S R Y 40—50 ppm, ZRELIRS FRANLATKEMFREKE
&k 200—300 ppm,
BB PR AILLA N RE & LM SR, BN LS, — B SE T,
TEET 20 ppm £ T BAHKEBRFAN L MMAR LR T, ROFBE LROSTTER
RMFIGEZ Ao
ERMBRREO LY ARERE-EWER, B—BHBET Lpow. Fit, FFLH,
AMOEREFS R

EREEBR 0.10—0.50 ppm
ZREBR 0.74—10.5 ppm

FHPXIBURFLPERTOE LT Lopm, LKL, THE, RBPERED
—BEBET Lppmo N AKYE: T HAPE LIS, FIAVLIF LM BB XA
PREAH L, ARESEE LT 1opm, H{SHEREAETIITERBLRFEE,

HATREHEERRAETELED, MR ERR S RKIFH LM R 6o
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CCWTEMT AND DISTRIBUTION OF TRACE
ELEMENTS IN SOILS OF CHINA

Liu Cheng, Tang Li-hua, Chu Chi-ching, 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 scil 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 effeet 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. TLow 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 crops.

The main soil types of China have been investigated for manganese contents
which, according to amalytical 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 acid 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 zine 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 zinc. Zinc fertilization leads to an iucrease in' yield of maize,
paddy and a number of fruit trees.

In general, .the copper content varies little in differen’ types of soiis, ranging
from 3 to 300 ppm end averaging 21 ppri. Thers is no symptoms of deficiency in
copper observed in the field expvriments.



