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The absorption ,accumulation and migration of cadmium in the sys-

tem of soil mulberry and silkworm

CHEN Chao-Ming .GONG Hui-Qun, WANG Kai-Rong , TANG Jing ,WAN Ji-Wu  (Chang-
sha Institute of Agricedtural Modermization Academia Sinica,Changsha 410125+Chana)

Abstract; The absorption.accumulation and migrition of cadmium(Cd} in the system ol growing mulberry
and feeding silkworm was conducted. The results are the following: (1YMulberry is a kind of Cd-tolerant
cash crop and can absarb Cd from sail. The relationships between amount of Cd accumulation (Ta) .relative
rate of Cd accumulation{Ralin mulberry tree and Cd concentration in soil(8c¢) are expressed by the equa-
tions :Ta=a+élog 5c and log Ra=a+& log Sc. (2)With increasing Cd concentration in soil, distribution
percentage of Cd in roots increased significantly.that in aboveground parts of mulberry decrease a little,
and that in leaf decreased sigmiicantly. (3)With increasing Cd content 1 the mulberry leaf.Cd content in
silkwarm body .excrement.chrysalis and silk shell also increased. (4}In the subsystem aof growing mulber-
ry.about 5034 of amount af Cd accurnulation in the mulberry tree was removed from soil by using leaf for
feeding silkworm and cutting branch. In the subsystem of feeding silkworm.4. 7% of amount of Cd accu-
mulation in taked mulberry leaf by silkworm was removed from feeding silkwarm subsystem to reeling mill
with cocoon. Therefar for the system of growing mulberry and feeding silkworm ,only 0. 77 % of amount of
Cd absorbed by mulberry tree were removed from the system. (5}1t should pay serious attention to manage
the Cd-cartaining residus produced by feeding silkworm, when Cd-polluted land was utilized far growing
mualberry.

Key words : Cd in sail ysystem of growing mulberry and feeding silkwormiabsorption of Cdaccumulation of
Cd ;migration of Cd
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1.1 EABRDPR SN

HERREBANNER Im X ImX Im (K XEXEOMNFEBARL, LMy B WL aak T REs

AN, AR EE R0~ 50em) A L AT GHERE R E/E K8+ My A R 1,

B1 HRATMHEF R
Table 1 Fundamenial physical-chemical properties of tested soll

*H iy} BHLE (OM ) = & Total(g/kg) B Available{mg/kg) cd H
p
Soi! type Texture (g/kg) N P K N P K ‘mg/kg)
£1 M Red soil 1 Clay 8. 39 0. 68 0. 47 16. 9 772 2.0 188. 7 0. 92 6. 43
1.2 @iRhniLe

¥ CdCl, + 2. 5HO A B #E . B HFAR. EFHNEREL T M T AER A ZRR EE LS
(0~50cm) , FH2-THERR., T MELHERERE 6 P AT WAL+ MBI % 0. 92(7F 1),
8.49,22. 3,40.6.75. 8 A 145mg/kg.
1.3 #BHEK

AR A AR 19771992 F 2 ARE. S4B/ K EE - R RESREHAB RSN . BEH.
BRERSH 1K . MEFHEAN AN E DR TRUEEEI SN KE AELEFSEHAR 1B .NE
EHRAMEHTER.ER. EZ. 2B INEDREHESE.
1.4 HERD

HRERFAEE N, G FEEERNRM. REXRT 1992.1993 5 6~7 HA#T. PHE
MRS RAR REABSERAEATEE. RENRD. N ELENRY BN ED BEEE
AHATHR.AMETHEBSTRE,
1.5 B89

Bt TR R R R Y EER TR,

BITEWE IMEAREK-SEBREL EESEHERS (AR .EE U AR AR
SR/, PE-4000 BUR T4 960 HEH M,
2 EHR5itig
2.1 BE - EN T RRAE R
2.1.1 B LRENRY RESETHESE REIREREAHENTEM. SHEXEGF,
ERENH B FWHELLEM (G2, LMEEEN 8. 46~ 75. bmg/kg B . R EVTWI B A IEF
RARSERSEES>HA>GH. AR LMERE T . A ARMERNESEASS FTHEREY
EER, B EEHTETESRN 1.6~ 6 5. THRAGSREHTBT BRARMESRY
L41~49.7 1%, H4H P BREBATRTEIET BANHTMN 1. 24~ 202 5, KARHEBT WL
MBI HEERER.
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Table 2 Cd content in organs of mulberry

4 34 Soil Cd % 4 & Cd content (mg/kg DW
(mg/lg) MH Fibrous foot T4 Main root E2£ Trunk 4+ ¥ Branch M 5 Leaf Bk Tree
0. 92 (K LCK) 1.07 o 565 0. 401 0.311 0. 657 0. 430
g.4% 25.0 2. 68 0. 980 0. 559 0. 815 1.02
22.3 35.4 5.83 1. 61 0. 804 1.12 1.67 *
40. 6 46. 5 10.7 2,48 0.974 0. 20 1. 50
75.8 64,1 18.3 3.38 1.16 1.62 275 .
145 281 165 33.2 6015 3.3z 25.9
HEREMD 0. 9452 0. 9138 0. 9066 0. 9241 0, 9827 0. 9045
P <0.01 <0, 05 <. 05 <0.01 <Ih, 01 <0.05

2.1.2 WMBRHEHEAED IREERHTEBTEHRAHEELE 3. L4 WERE<22 3mg/
kg Bt AR A A 4 W EE R MY 2090 H IR KT 40. 6mg/kg B R H BB ANE 502 . YL R
W <140, 6mg kg B i b FE S Az b W Lt R T SNE N X SRR S > 75, Bmg kg F L B LLERSY
S B R T RE X R R BESS 145mg/kg B, REATFE L. B ML IR T R T RS D RN E
A Rk T ERS, XRATFARMEBEMNRSESNES TR EHEHRTE. LMENRREY
EmEERFAMHEERET. AUR A SR KBNS, & L R BE 75. Bmg/kg BI ERY, R Ui BLAR
REY ARG LB, SHEXESH JAERENRYL O LR EWMRYup. ) 5 LINEARE
L Semg/k) EHRBEMAMER. REBFTEN.

Y& = 24281 — 14.9125¢ {r = — 0. 9828.m = 6);

Yup = 2266.6 — 13. B09Sc (r = — 0. 9785.2 = B2,

®3 taHANEERESRHES
Table 3 Effect of Cd on biomass in organs of mulberry

#3441 Relative bilomass{33)

+ BT #ERS 273

Seli Cd Under-ground parts Upper-ground parts Tree L 2.3 %)
Growth status

‘mefke) g @ &4 EXE OB WHE A
Fibrous Mian root Total Trunk  Brunch Leaf Total

0. 52(CK) 100 100 100 100 100 100 100 100 IE % Normal
8. 48 86. 5 77.5 8.5 120 108 13 111 108 iF % Normal )
22. 3 87. 8 7.7 75.1 104 7.0 79.2 9.8  91.8 IF % Normal
40. 6 65. 2 48. 7 51.0 101 99. 9 80. 3 94. § 51.2 EXKIE¥ General normal
75. 8 3.2 16. 4 44. 3 §7-5 52. 3 £6. 3 65. B 63.9 4 {<® Growth slowly
145 4.1 3.8 3.8 42.2 5.3 2.1 7T 7.3 E¥FHFEL Die gradually

# Kuboi H#rRY, S R TR 25 % BT % o AR 0 B0 Wi o £E 1) I 77 ok B, He - SRR
EBHENEEE. £4R%S. 280 EHS SR TR 25 T, RHE & B 1 55me/kg (DW), W RER L
AR B K 54, 1mp/ke EEEI YR HMEERE LR, Ei. 20 RERE —EAHEE .
213 RERREAHRR.AAHEZE RBAAREHRRIE LR 4 ERBWHERBUREE TR
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W|RENHEMTEI. S8t BEERRNRER

2 EER Dvd S E T R 30 st
Ta = 1,091 + 1.523logSc (r = 0. 9875 »n = &) 2 5 3000 46 w0 ;g
K Ta HBEER R (0>, Se WL WBKE 3 Eaom b oo 3
{mg/kg). EH..’_EmuU . —Iz.mgg
RE3 @A REREE L REREOEIITE FE o N et P i
TR, SEXEMRRUEYAMRARSIMA < Cd concencration in soil (merke? 3

WREEE DR MR KR 1
log Ra = — 1. 8986 — 0. 7002logSc
(r=—20.9931 n=6
K, Ra WEBRE RAKL. Ra=Ta/C, cumulaton Ve and relative rate of Cd accumulation
Ta WBHRETR (mg),C H 0~50cm 2R (Ra)
BB (mg) . LMEEN 1. 12kg/cm’,

x4 ABOHARARGHRAE
Table 4 Amount and relative rate of Cd accumnlation of mulberry

Bl LMEEENREERARTEd RRS
(Ra) ) B H

Fig.1 Effect of Cd concentration on amount of Cd ac-

BB E Cd accumulation RKER T FHARBE Ra
et L}
Soil Cd Hii# FH EoE il M H
- . B Tree
(mg/kg) Fibrous root  Main rooc Tnnk Branch Leaf
{mg/tree + a} imgétree = 2) (X107
0. 92{CK" 0. 027 0. 088 C. 071 0. 105 Q. 359 Q. éSU 9. 22
8.49 0. 548 0.323 0. 208 0. B46 Q. 502 2.43 2.55
22.3 0. 875 Q. 704 0. 295 1.02 0. 485 3.38 1. 35
40. 6 0. 787 0. B10 0. 444 1. 237 0. 528 3.82 0. 834
75.8 0. 5086 1. 32 0.522 0. 942 Q. 588 3. 88 Q. 457
145 0. 289 0. 64 2. 47 0424 0. 03B 4.19 0. 258
Ta—— Amounc of accumulation; Ra—— Ratwo of accumulation

HERWENRTHSMELA 2. LRKFNRF, BRI IR+ SHROEHRER. N 125,
BEZEMNHAETHAPFESS. OS5 50X KPR ANREHEE TEEHAPREN®ENS
380 . HIENEG . BB RER T R LR RIME  mEsh E 3 RN EEHE .
WEZEPPAFES N EEL, MESEPH A
EHWHRAR TR AFHEH TR TTREIRE
T , - PR e BF FE 8. 49~ 75. Smp/keg EE A R HIE

b=
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1

E34+ & Branch = " %
=1l H—Le'lf FaF Z Trunk
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T

3
MR BRES . 0XNRERERE . ER 3o
BRMEEMAHM R, S RPME 1%, Mm% F oo\

BIbt BRI R 2 B 16% X S caf

LIS R TEE S LEE S 38 €20l /
2.2 WARM BRI, RERER £ ollAE (H | | [ AN
221 EMRHEOREKNER S0EAEE.E © TRGEL Sl et (e
BREKOHES RS R ARSI Rt B RO
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BS5RHMUBIRERESRI a4 TAE. 8 Fel Distribution percentage of Cd in organs of
k. EDNFHERARSRHETRIGESRE U
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Table § Cd content and amount of Cd accomulation in deaf .slitkworm body , excrement and cocoon

5% Cd contend KRBT Cd accumulation

E Ty
Leaf Cd -3 S ®5E L HE BT &Rt & sk = HE
(mg/kg DW)> Worm  Excrement Chrysalis Shell Taked teaf Worm  Excrement Chrysalis Shell
img/kg DW?Y (ug /100 silkworms? {ug/100 cocoon)
0. 657(CK> . 670 1.14 0.42 Q.19 291. 6 19. 8 271. 8 11.9 &. 70
0. 813 . BRO 1. 4C 0. 46 0, 21 4133, 2 B6.1 407. 2 12. 5 7. 70
1.12 1. 02 1. 67 G. 54 Q. 26 475.0 3t 1 444. 9 14. 6 9. 8O
1. 62 1. 40 2. 20 Q. 65 0. 35 561. 8 41. 3 520.5 18.1 12.4
3.32 3.37 3.81 1.70 0.42 700. 8 86.0 614. 8 42.2 12. 9

HREERC 09929 G. 9963 0. 9835 0. 9136 0. 9049 0, 9967 0. BG4S 0. 9904 G. 7634

P <. 0.01 <70.01 <Z0.01 <0.05 <0, 05 <70.01 <20, 05 <001 >0.05

Correlation coelicient

.22 MEBFEAFARDPMEY OR.BEEHEENRAHSEANFTEEANSERY —aP T, XX
BhEEETNEERET. BRREHEIRN 3 2mg/kg AT 2RIBEETHRHREEE.E
DAY FHLSRRFANS6.7: 933, ABHANERAK. HARH, AT SHERNDT 0. 19mg/kg HF
HOENM FEETRY 1. 20mg/hp) F R . BHEKETHEA TR AL 20 S 80, B 5 H/R 6
REERUMERS S AEULERENERET.

ERRHRHAE EAEEEENER. BREEEMER S N EHIAEANNER . EEMNEF.HGW
ERE3 HETL BRHETRE 3 32mg/kg WAE LU ZEEEN . EENREPHITESLE
R ERE /. BEEEE. AEHBR PN THFWES R 18 : 32+ 20,

.3 WER-ERETHIBHIE

e

B 90 4% RIS, 4 4 A48 P B < 40. 6mag kg 60y GRE Feomuoe S
MORSEKENREEEN MHABERERBE  _SEOE g
WOENEKRFREXRMYES. BE. LM zeiod [ £ B 0
W 8. 49~10. omg/ke R BRLTNES S50l B B B 0 O
f 5 MBI 00 =230 BnEl HpilE

BERRNE, FRARERANERS LY §j | B E
% B (0~50em B 0. 08395 ~0. 255%, B A mé % é = ﬁ gé 2H

1

o2

B REM 30. 1%~ 34. 900 5 # 2E £, 13. 9%~ STO.BL154.12 1.2 1.62 3.32
20. 7% BOREFBIN Y, A SRR BFSE X R R Forpialibe e S
FECHE THEFXEFESNIEES. SHLERET
M. B SRR R FRE AR 2 0% R g o T RN RURRRE i K
Fig. 3 TIhstribution percentage of Cd amount taked by

UL R S silkworm in chrysalis ,sille-shell and feces-urine

R, ENRHHE TR 87 3%, RERM
By 12.7%1 . BRHGHARERLAR  EHARENRNGSE TRHERM 6. 72,7 93. SHHARIHEE
ARG EREEE . EERREN ONERIEAENET 20U EETFRET.FHNYSETRHER
FEM4THHL1Y, AR EFEEET - BENRN EPHRREREDOFIFNRS T TR
WERN S IN N BETRATERARL T UAR MEEBURBER . HARLER., SR EF
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Fig. 4 The migration and distribution of Cd in system of growing mulberry and feeding silkworm

HREHBR-ZEENBNSRAHRIHRLY 0.774%.
RERER- ZEAATHSINSIRES . EFAESRINER 2 RARIM, ANERELTEF
HIEER ZDREANHEHMRESSHABDNEE.BLBERATE.
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