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Biocycle of soil radioactivity in loess area. Zhang Zhongxian. Wang Nong, Hao Yuhuai and Liu Pul-

ing (Northwestern Institute of Soil and Water Conservation, Academia Sinica, Yangling 712100). -

Chin. J. Appl. Ecol. .1993.4(4):381—387.

Biocycle and equilibrium of radioactive substances in different soils are studied in this paper. The re-

sults show that the content of radionuclides in soil profile decreases gradually along with genetic

horizons. The biological accumulation coefficients of different nuclides range from 1. 06 to 1. 44, and

the content of radioactive substances in diflerent plants is in order of fodder grass>crop=shrub>=

fruit tree>arbor. The concentration coefficient of plants for a radioactivity is less than 0. 10 and that
for B radioactivity is 0. 5—1. 0. Three equilibrium types (accumulation, consumption and medium) of

soil radicactivity under different land utilizations are put forward.

Key words  Soil radicactivity, Biocycle.
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Tab. 2 Radioactive content in some plants

o B BB
a radioactivity B radioactivity
bk ] TR (Bq. kg™) (Bq. kg™
Plants Soil type
RER xH iR £ RER =i ot R RE
Root Stem Leal Fruit Root Stem Leaf Fruit
i~ F #t
Manured loe - 120. 6 84. 4 27. 0 81.4 6§18. 0 558.7
Wheat h .
ssial soil
Byt
Dark loessial 100. 6 43.3 14. 4 74. 0 484.7 388.5
soil
HEt
Cultivated loe - 45.1 61.1 16. 3 74.0 432.9 255.3
ssial soil
FEE 88. 8 62.9 19.2 76.5 511.9 400. 8
Average
g @ B
Manured loe - 73.6 140, 2 - 384.8 765.9 -
Alfalfa . .
ssial soil
Wyt
Dark loessial 79.2 174.5 - 407.0 865. 8 -
soil
;Fiqﬁ 76. 4 157. 4 - 395.9 815. 9 -
verage
#wegt
AR Culuvated loe - 81.0 75.5 - 292.3 592.0 -
Sweet clover ; .
ssial soil
HET R+ 48.5 118. 8 - 96. 2 351.5 -
Lespedeza Drift sand
B M+ . i i
Sand willow Drift sand 66.6 23.3 196.1 4477
L3 BB+
Chinese Dark loessial 104. 3 25.2 - 384.8 740. 0 -
peashrub soil
%t
HR Manured loe - - 91.8 109.5 3.7 - 188.7 691.9 196. 1
Apple wsial soi
ssial soil
Byt
Dark loessial - 86. 2 113.2 5.6 - 199. 8 751.1 277.5
soil
R
Cultivated loe - - 115.1 127. 7 - - 159.1 547.6 ~
ssial soil
;th(ﬁ - 97.7 116. 8 4.7 - 182.5 663.5 236.8
verage
i+
w % Gray - drab - 14.4 23.3 - - 347. 8 566.1 -
David poplar .
forest soil
LR Bis
East - Liaoning Gray ~drab - 59.2 16.3 - - 266. 4 414. 4 -
oak forest soil

3.3 IR U £ Y AT T FARKRAEEH MREANER L
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Ko oo F BECHHEE B4 1A n X 10Bq -
kg #1 nX10°Bq » kg™. ZHH 30 WL FH. A
BRAE 7R RS B AN 0 1 B4y 5124 0. 46 0 3. 04t
< ha™, M R EHERFERRESHH 7. 71
X10' f1°1. 63X 10°Bq * ha™. BARAXHEM E R
MEERAAHR, HHLFEERARATEHY
REARTERE S ETENBH R

EFRBARVESZRER, TW—HE
FG G WA E BOR I — & R0 i
TE. LR 2m B LB AU SR,
RIGECHET R £ % 1€ 3 ALt A
WO T, LGS & RRORE . 8 o B
PE4F B 4. 51 X 1071 3. 56 X 107 /N F HLIK
ZHAT A 1. 00X 107 1. 26 X 107 ; 3E b fit
®3 BEHHIBHHEOTERR

‘Tab. 3 Concentration coeffcient of soil radioactivity by some plants

N AT A 1035 X107 7. 58X 107 =& o 4t
HEIE AR HEAEFN - N EH - ERE
=334+ 7.4+ LO:T BAEER 4.7 1.7+
L0, HEFT/NT o« BURE.

Eof ERE R EEMHHELKEMN
BUR Y R AR REN” . FE R
3 0 F REAE AN R BEALRE L AR 40 AR ) 2 A ik
SHBEMLY A EAEKT, ITEH S 3 fetf
MR T EUH RN E. & 4 PEIERY,
HAEEHE AWM B R E R RS AFE
KIEERZ D 7558 R4
R B AU R 95% LA LR A BRAE s B AT
R EEEHETE. - MEMABRX AF
2/3 XEBIE, RMINE 1/3ER.

Ht 8+ X+ RE 3 AFMAERT
WHE R FERAE. RELHTRAEKR

Hou BGHE £ B ME

i « radioactivity B radioactivity
Plants LT L s R

Root Stem Leal Fruit Root Stem Leaf Fruit
/pE Wheat 0.11 0. 08 0. 03 0.12 0. 67 0. 35
B Alfalfa 0.12 0. 02 - 0.52 1.42 -
B K Sweet clover 0. 10 0. 10 - 0. 46 0. 94 -
HIAF Lespedera 0. 10 0.25 - 0. 16 0. 58 -
#5400 Sand willow 0. 20 0. 06 - 0.33 0.75 -
#7 %& Chinese peashrub 0.22 0. 05 - 0. 64 1.23 -
B2 %] Sea buckthorn - 0. 07 0. 05 - - 0. 43 0. 57 -
FERB Apple - U 14 0.13 0.02 - 0.25 0. 79 0.33
Ui David poplar - 0. 02 0. 03 - - 0.57 0.92 -
iT R ¥ East ~ Liaoning oak - 0. 07 0. 02 - - 0.43 0. 67 -

TSR I « SRR L 3 OO F4F
FRENE o BB GE A n X 10'Bg « ha™ . J&
FROHEIRAR BRL. SR H R 5
BXWEAR D BT i R RFE R . R4
S HE D n X 10°Bq » ha™ fil n X 10'Bq » ha™.
A FEKREEN RGN T M EZ W .o BH
HRTHRER(+nX10°—nX10°Bq » ha™) .1
B St RMIRFER (- n X 10° —n X 10°Bq -
ha™ ). X ff £ SR IR 58 5 Al AR K

FHK" . Wl e B2 B Y R A0 IR
MR K CFHRIFLBY L& 1 M HER

M BT A AR M A 75 PR A T A B
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Tab. 4 Equilibrium of soil radioactivity under different land utilization
#1 (58 B QgD
Manured loessial (Yangling) Dark loessial soil (Luochuan)
FIAXR
i . Ii
Utilization T ol ©oRCAE  QEA SaRAE LU
type « radio - Bradio - « radio — B radio -
activity activity activity activity
(Bg « ha™") (Bq « ha™) (Bq * ha™!) (Bq » ha™')
# M & . . s . . ¢
Apple grove Carrying out amount 1.74X 10 1.53X10 2.61X 10 1. 35X 10
mA#R . 1 . 7 7 ]
Additive amount 2.41X10 1.42X10 1.21X10 7.10Xx 10
ﬁq: ﬁﬂﬂ 7 P 7 6 ]
Barnyard manure 0.89X 10 1.35X10 4.44X10 6.72X10
A R 1.52X107 0. 74 X 10° 7.66 X 10° 3.71X 108
P {fertilizer
T i : 1 , , ; .
Equilibrium +2.41% 10 +1.27X10 +1.21X10 +5.75X10°
FA LR Y g 9 349
Annual change rate +1.25% +0.84% +0.60% +0.34%
kL meg . : ; s ) .
Field in alfalfa Carrying out amount L. 3210t 1. 04 x10 6.55x 10 3.46X10
A& 6 ] ; PR
Additive amount 0.7l x10°¢ 1. 08 x 10° 3.55x10 0. 54 % 10°
Heb A . . . .
Barnyard manure 0. 71X 10° 1. 08X 10° 3.55X10 0.54X10°
e _ _ _ _
P fertilizer
TR ; iy s . s 0 o
Equilibrium ~0.61X10° -9.32X10 -3.00X10 -2.92X108
EXILR 30 0 6920 g
Annual change rate -0.03% 0.62% -0.015% -0.17%
] wui g . ; ? s
Field in crop Carrying out amount 0.72X10° 181X 10 L 17X 10 2.09X10¢
%;le']l:? 0. 42 X 108 4. 32X 10° 117X 105 2. 09X 108
Byic’fm 0. 30X 10° 1. 38 107 - -
BUA B . s .
Additive amount 4. 07 X 108 4. 35X 10 8. 94X 10 0. 46X 108
Hd.mie . . : ,
Barayard manure 2. 86X 10¢ 4.31X10 2.89% 108 0. 43X 108
e , ; s ,
P fertilizer 1. 21 X 108 0. 59X 10 6. 05X 10% 0. 29X 10°
I 6 - s . ’ )
Equilibrium +3.35X10 -1.37X10 +7.77X10° ~1.63x10°
Fx bR . .
Annual change rate +0.17% -0.91% +0.04% -0.10%

AET AR EMERRE. X BT
T EERFEL 2—3m. i EEAT W AU
HEANRKCF=15,FWEEE. EIIMA
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X E . B E 1 A KM IR X R B
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R Apxunos ' HEFE K T R A B EE
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WREREETKFE, 213 100 EF5RH T
S o BT RA FIE N 15% 1 3%, 4k
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