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S IR % B3 B HL I X AR 1 AR IR e % 35 A Y 2 R

BT R, RAA S R, R LR

(el s BHR S FRER 2240, fR%E 071000)

FEE R RS 1 IR T AR B KO- 38 v s in S IR sl A BTN £ AR AR R SRR T B AR A B A
SR FI AN ISR B A DTSBTS5 A 4R A L A X A AR 0 A K — MR R 2 B8R 1 (13.4 mey/
ke) 1, ARV A W 005 e AR G AR b R £ SRR K0 I S RIS TR R bR B . R A %% A 9F RN 200 mg P,05/kg
T ERRAR T BITEMD AR RAR, SR, E &R 1(33. 4 mg/kg) H1,100 mg P,0,/kg Ab B 2 FEAR 1 G0 7E 3 F g 2 AR (H BEBE
FHRA IR WAL e T 3 T AR A BEL RIS IA WU b, 10 o/ kg AYAHLIR B 2 FRAR T B 4R b s 4R T 3 At 3
Xy AR I HLAR Y IR RE BB R . FE S 1 (23,4 mg/kg) LR S g/ke H‘Jﬁﬁlﬁﬁfll‘ﬁﬁ'fﬁﬁifﬁﬁﬁrﬁﬁ@%
£ T ELBSAR T AR A W e RE g, 42 1 b b S L S i (R B A DL S & 10 g/ ke, R IR A
H s iy Be A — B RREE MG, BRI ZERIICTRARIY B 9K 108 E R AR BE AR A1 200 mg P,05/kg F1 10 g/kg E@ﬁm
R R AR IR 2 R N B B R, AR RN KP4 ) 38 1 100 mg P,05/kg RS o/kg M7 LTI R IO AR 5 AR AR Py
SRWE &
SRR AR AR T BRI A B 5 A LB RO FL i

Effects of phosphate and organic matter applications on arsenic uptake by and

translocation in Isatis indigotica

GAO Ningda, GENG Liping, ZHAO Quanli, QIAO Bin, LIU Wenju "
College of Resources and Environmental Sciences, Agricultural University of Hebei, Baoding 071000, China

Abstract; Rice and drinking water can be the important sources of arsenic ( As) for human intake, while little is known
about As accumulation in Chinese Herbal Medicines. Soil culture experiments were conducted to investigate the effects of
phosphate (P) and organic matter (OM) applications on arsenic uptake by and translocation in Isatis indigotica ( Chinese
name : Ban Langen) , the Chinese Herbal Medicines with roots and leaves, using natural soil and the soil contaminated with
arsenic. The results showed that P, (add 200 mg P,0,/kg in soil) increased root dry weights of Isaiis indigotica compared
to control (P,) in the natural soil or the soil with arsenic, but had no significant effect on the shoot biomass of Isatis
indigotica. OM,( added organic matter at 10 g/kg) increased root dry weights of Isatis indigotica in the natural soil, but
reduced the root and shoot dry weights of Isatis indigotica in the As-contaminated soil; In the natural soil, different P levels
did not influence As accumulation in the roots of Isatis indigotica, but reduced As translocation from roots to shoots.
Moreover, application of 200 mg P,0,/kg significantly decreased As concentrations in shoots. In the arsenic—contaminated
soil, P application had no effect on As levels in the shoots, but the level of 100 mg P,0,/kg reduced the accumulation of

arsenic in the roots of Isatis indigotica significantly. However, higher level of P application (200 mg P,0,/kg) increased
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As concentrations in the root of Isatis indigotica; For organic matter application experiment, OM,, reduced the arsenic
accumulation in the roots and shoots of Isatis indigotica and the specific arsenic uptake significantly, and did not influence
arsenic translocation in plant grown in the natural soil. However, OM,(added organic matter at 5 g/kg) decreased arsenic
accumulation in the roots and shoots of Isatis indigotica and the specific uptake of arsenic, but increased arsenic transport
from roots to shoots in Isatis indigotica grown in As—contaminated soil. When the level of organic matter increased up to 10
g/kg, the root-As level and the specific uptake of arsenic were higher than those of other treatments. Therefore, 200 mg
P,0,/kg and 10 g/kg organic matter were suitable to decrease As accumulation in [satis indigotica growing in natural soil
but 100 mg P,0,/kg and 5 g/kg organic matter were better to reduce arsenic concentrations in this herb medicine grown in

As-contaminated soil with arsenic concentrations around 30—40 g/kg.
Key Words: root and shoot of Isatis indigotica ; arsenic; phosphate; organic matter; uptake and translocation

TP RE 24 R A /N 97 8% B 28 i O f e ik [ PRt s irdie a2, SR, s 2 7 U A2 R
TR R AT R 22 BN R AR BE i 4 T G ni s e FL 22 v Ol B 7 [ PR 1 2 BIAR K2
H UG AT D i A5 4 A B2 S AR M AN 2, B ATIRHZK R S C s R R e AR R
FEARAE, HKORAIED i P A Al 3 XU 32 21 96 E  SR T s 25 1 S AROK 1 22 AN 28 1T A4
Y o — g A, Forb i B g A D rh B 2 rh i AR IR RS it T A B REAN T 20, BT AR 4 R R R
BRI IX LT A GAP At H—3R 5 LR AZG B 1T HHEE AR | 5856 F1 B XUAR S e 5 St 47 3
R E G AT bR AE (245 A Bl i i 1 1 SR AT R ) ), 3 15 I — 2 B 25 X A A 5 Y B AR
RESID,

MHEAR | N ARSWE (Isatis indigotica Fort. ) , F 7=k T pd M IL#T S5, R+ FAERL ( Cruciferae ) 745 W5 )&
2 AR R HARAE R 25 AR A AR, Ml AR KT 0, A ) — R R B R TR ) H A BT A2
— e, BV R 4 T A — il A A A A A A R A A A A S N AR (R
GRS AR A A8 2 [ v R 2 A DX B AR R 18 43 65 R J s e L R I e T M T (AR
F) o MAb I W S AR AR R A P 9 55 e SO A A AE AR TR YRR A, PR R AR AR b T & F il | 4
ALAZY AR AR PN 9 SRR A BE B4 06 2R B P A B 24 %) FH 2522 2, DAL, e 4 ] 4= S8 v (g gk i
L2 A A D) S A e i AR A SRR B e 0 A (A DR R RIS R R AR A R 2
+ 8¢ pH A Eh A, TP B ST R N K E M AR &2 E 2R HE R m, Hop g feE T
[FETCER , A G AU P Rk 2= R, B AR R FRAR & — X 2L , 7 - 458 e 1A I S AR A W P 3 A e 3
FRIHAEBUER " Besh, R BN TR A IS YT LG 4 5 v i A 3ok (H o TR A ML
DU %oF - 3935 0 HP (R Tk oA [

BT AT G AR FH S IR 0 73k AR AS /NG %) 17 A 5 48 S vl A At 1 S R e, 38 % e 3 A1
EOERZ7 N AP E: o w1 N 182 ) WA S & R 0 SR 8 7 e WA - S WO £ A L S I 1 e A
rh ) AR S AR b AT A BE A PRI, 5 PRI G R B — A R 1 it R ek e 7R AR AR ) R
L AR 24 v i g A A £ 5 XU
1 MBEFZE
1.1 HEAk

PRzl AR BT FH A M AR A A K AR AR (Isatis indigotica Fort. 4 [ B 25 R X H F Al Al ) |
o= DU 3 2 ] A R 245 A e v 3

B 8 R A TR T ARSI R AR I S5 A AR B AL 0T B L 67. 1 mg/kg, i
W 23.5 mg/kg, AN 228 mg/kg, A HLFT 20.0 g/kg, 4T 13. 4 mg/kg, A A 0. 94 mg/kg, pH H N 7. 64
(KEHHR2.5:1), HFLT, B, S mm T 55
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1.2 it
1.2.1  #nsME#ER 35

AR R ) i S B 7E R A — RS N O T HE 2 T AR R R K S5 T 41
VR 2 AR RN, 78 [ 2R - R S AR ARS e+ CR A TG YL X, 5 383. 4 mg/kg) 7775, S IR
RN 20 mg/kg, WHLRULAIA T MO, B8+ (& 13,4 mg/kg) A&+ (5 33. 4 mg/kg) , &
FORITIEAR] R IERE S 3 N IMNEBER AL, 530N Py, P o s Pog » RIS IMANIERE (LA P,O; 1)
B FE ST 0 0 mg/kg, 100 mg/kg,200 mg/kg, LA Ca( H,PO,), - H,0 BYIERI5) 5840 iR A+ ; B Ak 33
w6 ANEA 36 Fh, SRR BENLHES . FRE AL FRAE RIRAE N F1 K, 0 BRI B0 0.2 o/kg, HIIE
B R e AN I 5 e IR AT R R R BeK
1.2.2 WINAMEA DT + 558

eI AN AR BE N 10 me/ ke, B YLD By ik R L 7R AL R SRS B 3 S AMNEA LS G AL B,
I35 OM, ,OM, ,OM,, , EDRINA WL A E 73504 0 g/kg,5 g/kg, 10 g/kg, LAXALIE (& A PR 400 g/kg)
HITE I 5] FE A M IR A 38 AN BRI 6 DT, I 36 4, W FRERBEHLHES . JRZE MR A AN A AL ARk
YRR, N, PO, FIl K,O VRINHEEST 314 0.2 o/kg, 0.15 g/kg, 0.2 g/kg, WAL KL ESMNER MY 5 +
B IR AT ROV AT 15 d SR
1.2.3 HEREIR

VEBUFPRLAR G | 35 5) AR BE AR TR 451, 10% R AL ZU2 0 15 min, R B FoRUET 4, & Fh IRIEL 1
em(HRIE 2R IMARIGTLL) , A%+ 1.5 ke, WG RAER N 10 8, AN TR R EIT, BIK
i 28 C/20 °C , FHXHRE 40% —50% , YEHERT ] 14 h/d, JEiE R (240+20) pmol/m*/s , K5 F=BF[E] 4 90 d,
1.3 Ak

AR - SR T 24 R FH PR B A T A TR AR B BT R AR IR AL 0.2 ¢ A2 A SR DU 2 M
PIRHHINA S mL DR EE MRS RR IS | B 7, vk H e B A MEA AT A T AR n R . FHE 2 100
C AU FAREE 1 h 5 AR E 140 °C 95 4 h, PRI AR A B . [IRER A S HUE
AR, PO AR B AR S AR 2R R E 1 mL JE B AKEE RS 2 10 mL A R 280, 25 FRIBRERE fh )
A, LIRS PR 2 i Ak BRG0P B2, L P AR R B GBWO07404 ( -4 ) Al GBWO7603 (FE AL ) I8 T [E K
PREY G

AR ERERC Y FR2 g LA =AM, A 10 mL #E A 0. 05 mol/L Y NH,H, PO, ¥, &k
THRAIRGHLH R 16 h, 7E 6000 r/min A T 2500 15 min, FHFLEN 0.45 wm W UERHIIER] 10 mL B0
R REI

FH H B A S5 B AR T Y ICP-MS ( Inductively Coupled Plasma Mass Spectrometry,7500a, Agilent, USA )
TN 5 i M L S A b 8 LA B 38 e 4 R A SR A S P R R 4 B T AR R B I% A ICP-OES
(Inductively Coupled Plasma Optical Emission Spectrometer, Optima 2000 DV, Perkin Elmer, USA ) il &g Hiih 8
Ft bR e o, R P e RO T R - A B A T - A AR R AT
1.4 HdEHr

TR IRICRE ST B RAR 2R XA B ISR 7, A 2 WA el i FR ok LA R 2 AR T BR R

R AR HEZ M LR SR P A R Y FU AR, R P AR AR 2 R BE

EHERE F2GH [ ERAR R TR B 0 S R AR B R HUAE R T 2GR N B s R L

SCHBHE R FH SAS 1 SPSS17. 0 #4483t
2 R
2.1 AMEBESCE VUSRI B AR A0S i b PO AR i A KR

M AR R R L 3 Ty T 45 R — 15 3R6k 19 10 B T, gk 1 R, RMEE R Lid 2
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fifl - iR AR A 4 R B T R R T, R Py, AR BR AR AR M T A A A B TR R T
P ALPREHE AL S SN 2 UMM AL T A0S FR 0 R, A ek T B AR M T A A I
TS B PR AR A BT W R, AR R e b AR AR A i ) 25 5 B R B s SRS Il 4 15
DUT S L AR AR R AR A b R T B T A AR 1 (P<0.01) X BEWITE—RE WK T 3 24
Jon - 3 v g fe e B T LA FEARGE AR A AR

®1 BRIMSWLHAEBSLENEERTYENZM

Table 1 Effects of P application on biomass of shoots and roots of Isatis indigotica

- W THE/ g Ho T g
R N Biomass of roots of Isatis indigotica Biomass of shoots of Isatis indigoticag
Soil species
PU PIOO P200 PO P]OO P200
HRL 0.35+0.04b 0.43+0.04ab 0.48+0.05a 2.60+0.23A 2.66+0.19A 2.33+0. 16A
ot 0.45+0.05b 0.59+0. 04ab 0.69+0. 06a 2.99+0.22A 3.15+0. 14A 3.21+0.17A

H 4%+ Natural soil; %+ The soil contaminated with arsenic ; &7 [R117 [F] — 843 BUE J5 AS W] F 1 2R AR RIS K2 (0] 24 5 2 3 (P< 0. 05) ,
ING BT AR AR T, KRS R b

AP INREE (2 2) AR R AE A AR P ARG AR b T A 4 B A 1R A LR 3
TG, OM,, Ab B MR 3560 T-9) 5 .35 2 T X% B (OM,) , OM, &b ¥ 5 L& WA~ b B 2 ) 2% TR i 3 it FHAS
[ei] FH 22 A LIS VB0 T S S i i 3B 00 T 7E i v, 10 o/ kg PO LIS e 35 10 ) 1 AR R AR . 3 Y
A X HE AT OMy Ab B2 o) 25 59 AN bl 2 b L35 9 400 B o 4 98 v o LT 5 B A0 85 o £ e 18 0 5 /1N
R, OM, AbBE 2= T OM,, b3, 5 OM, AbBEZ [R] 22 5 R 2 BN - b & g i, A LS A
10 g/kg AIPPHIAREEAR IR . AR B A0S 4 PO AR A P i 1) 22 53 S 5Pk Al 6 B, OM,, /K B 4= v
M 5 KR M T BRI H 3 T R B E S T AR+ (P<0.01) , XUt B 458 b A MLT K 48 @ B, 2 i 4 %)
M AR A A — s SRR

F2 BAIMEWMIPAEFVRLERERGTHE
Table 2 Effects of organic matter application on biomass of shoots and roots of Isatis indigotica

WY/ g Mo T g

RS LLES Biomass of roots of Isatis indigotica Biomass of shoots of Isatis indigotica
Soil species
OM, OM; OM,, OM, OM; OM,,
Bt 0.53+0.05b 0.59+0.03ab 0.66+0.06a 2.91+0.17A 3.23+0.07A 3.23+0.15A
i 0.57+0.05a 0.69+0.05a 0.41+0.03b 3.05+0.23AB 3.3920. 12A 2.56+0.14B

2.2 ANIRHAENT E AR S AR RS SRR Y S

T AR, 50 B IS I SRR I A 52 M Al AR bR A A 8L {H 100 mg P, 05/ kg AL HlL
R AR T Py ARER AR IRAY 81% |, Ud B AE R B A AR A 11 AR A b gl vk BE R LAAE — 8 R
- AR AR M 1 B B AR (B 1) o FE SR v R R B A B X b A R e 25 S N B (H T b
FEBr A RN R B N R R . 5 P, A, P, ADERHLR R AR R R E BRI, O P A HERY
81% ,5 Py, AbFEMI L ZE AR E (E 1) . UhBHTE S i 0 -39 v 3 i SIS 119 3 AR 07 mT DA AE — o
L AR AR TR T T A e ) SR

AR TE A SR S INEEA 200 mg P,0,/kg FOALEERTTS Y £ H A9 100 mg P,O,/kg (140 H AT LLRFEARAR 5
FRXHA ) 4 ELAE 3 S35, 43 R AR TR K7 - 498 038 BOME R FH &, bl Lt ARHERS 1 | e 88 B A AR R
TR S 0 ok e R PR 8 b 3R I AR AR e 55 i, S ) AR T B B R R
2.3 ANEA MU E AR RN E i b A o AR i R AR

e AR LR PSS, OM,, AbFAR B AR H R 3R A He a5 53 B E KT oM, F1 OMy Ab B,
e HE R R, R B R BR Y 79% 1 86% (& 2) , IMTE H 4R T, A WL E BT AN
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Fig.1 Effects of P application on As concentrations in roots and shoots of Isatis indigotica in the natural soil and the soil contaminated with

arsenic

10 g/kg; 76 0+ AR [RIAG AL AL BE A OM, AbFS OM, AH FE AT LSS 25 W A0 T 3B R0+ | 3 2 &, W3z
BRI BE 2301 h OM,, AR BRI 61% F11 89% , 1A ML AR LIS N5 10 me/ kg B, M1 b 350A 5 1 35 A1
k1 OM, AbERY) 84.% il 8 R A vk BE 5 X R 22 S AN K, 5 OM AbERAR (1 2) o BRI, 1 35 b i 0 v 1)
T APURAIE IR R 5 o/ke.,

ﬂEOAé— ocHRE 8 &wt B 0.6 _
i)
2% 05| w3 05|
=k & E
E25 04 ESS 04|
Zos i)
£ 8 03 =8 03|
F ‘E bS] 2 g _-%0
233 £ 3
<2702 Bs S 02|
28 EEg
S
®22 Bo2 o1f
15} <5 0
OMy OMs OMy OMy OMs OMjo
HNIRA PR AL E HMIRA PR AL B
Treatments of organic matter application Treatments of organic matter application

E2 BHAIFMEHIFREEVRRELSENRERD TERMM EABPHESEHRMm
Fig. 2 Effects of organic matter application on As concentrations in roots and shoots of Isatis indigotica in the natural soil and the soil

contaminated with arsenic

2.4 AMNEBFECA LB A 2K R R AR I RE 7 5

R TP AR R XS IRICRE JT , R SAU B8 AR X R T TIR AT, 45 R 181 3 B, B 5k
S BT AN B I AR AR A IR WS RE T S RN, . X T B AR TR, X R Py AR LG, P g, A B bR AR X
(I BE 1 A ARG AE R IR 3] B 35K - , T 200 mg/kg Y P, O 145t FH A 58 25 AR 1 AR 18 MR A Fy Wt il
& 3,06 T, S54RI P, HEE 100 mg/kgP, O, (R 8 25 FRARR 1 A s M ol At A iz Az i

ANIGER A ML A AR BRI SCRE S B AN & 3 IR . 7E SR A AN b B i A AL I R A
TR IRE S, Hod OM, BEAREY IR BE R K, Sl OM, ABRIY 76% 5 X6 T Fr il -, OM, Ab 2 (1% Al i AR XoF A 14 W%
WS BE 1 B AIG, Ah SR T AL ) FH I I (i Y I RE 1 Bl 2 atE— 2B R AT

25 LR 1R 3 s AR A AR X A Y W e O 25 EIE T 2R A AR b SRR L L v i SRR
2.5 HMNEBEECA MU SR R0 A R AR A R AR R AR

R T W2 24 PR T A2 8 A AR T R M S ) R RE T T T P X R Y AR R A
(£3) . TEALR D REBERAL BT 1T AR A e 5 R B0 5 A B 2 o E AR o 4R REE b B
I TH R T REAR, P oy AT P ALFRH FFF AN 5 45 R AT X IR Py, Py, M P, AbBRZ M ZESFARE, £
b SN I VA S A AR T R L A it AR R
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Fig.3 Effects of P and organic matter application on the specific As uptake by roots of Isatis indigotica

®3 TEBLETRERMHNEERY

Table 3 Effects of P application on As bioaccumulation factors of shoots and roots of Isatis indigotica

3RS HMEBEAL 2R H AR AR RAL Hb LRI AR RAL
Soil species P treatment As bio-accumulating in roots of Isatis indigotica  As bio-accumulating in shoots of Isatis indigotica
A%+ P, 0.042+0.005a 0.041+0.004a
Pioo 0.035+0.001a 0.033+0.001b
Paoo 0.0410.003a 0.030+0.001b
i P, 0.020£0.001a 0.018+0.001a
Pioo 0.018+0.001a 0.018+0.001a
Paoo 0.018+0.001a 0.018=0. 000a

M4 T LLEH FE AR 9, 0M,, Ab BEARCHE AR T 58 R0 M358 0 i & 48 2R 803 B 5K F oM, il OM;
AbER HE OM, Al OM, AbBHEZ [B] 22 5 A8 B 38 7E & A b oM, AL PR 3009 i s 42 R 50 KT oM, 4k
5 OM,, AbFE22 5 OR S35 TN AL AT 5 e sth L35 ) s 48 R0

F4 FAEENRLETRERNHHNEERY

Table 4 Effects of organic matter application on As bioaccumulation factors of shoots and roots of Isatis indigotica

RS SN HLTAL B Hb R R AR RAL Hb LRI AR RAL
Soil species Organic matter treatment As bio-accumulating in roots of Isatis indigotica  As bio-accumulating in shoots of Isatis indigotica
A%+ oM, 0.039+0.002 a 0.039+0.001 a
OM; 0.037£0.001 a 0.040%0.002 a
oM,, 0.032£0.002 b 0.035+0.001 b
S OM, 0.0260.002 a 0.028+0.002 a
OM; 0.017£0.001 b 0.027+0.001 a
oM,, 0.022+0. 001 ab 0.025+0.001 a

2.6 SMEBEFIECA LT B F AR RS A b AR AR iz 2R RS

ez Z A RE UL A 7E A Y b SRR P (8 23 IE , IR 2 SN IR RN BB TR I 75 2 S M A E ARG AR R
FRFIM LB oAl e SR 4 FR o F AR ARG AR B a2 R SR T R A 1 T R, i R
WA 1y R w e R E T 2R R TR, Py, ARBEEZEAR T P, AR (P<0.01) , A
PR AR AR R P, AP  (HAS I PR BEZ2E S R 5 AR R ARG AR A R s AR
AP AR, 22 5 AR AR/IN(P>0.01) B Al AR A i i 32 ZECLL OM b3 iR i, L E Wi ib
Mz AAAEN B 225 (1 4) .

http ; //www. ecologica. cn



9 3 TR A ANRBE A AT R AR R 2 A ) 5 2725

1.6 20
—— HAL —w— 4Pt
5 g
g 12 S 16}
%5 B S
9 g g
®S 08| #2 2t
g < & =
E g
< 2
0.4 1 ! L 0.8 ! L |
Py P1oo Pago OM, OM; OMjq
AN B P treatments HMEA MR AR

Treatments of organic matter application

4 TRESMEBHGEMA VR EREROMESRE

Fig.4 Effects of P and organic matter application on As translocation factors between shoots and roots of Isatis indigotica
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WEFNA R R T 2, B R AR IR 6 A AR (L 38 A PR 0, — 38 AN A 3 B0k 2% 1T AR R 09 1 Pl 25 ]
T W BT A 1T LS 4 A A S R MRS a1 TR I A it Y 2 e P Ak o g e
WA SRR E SR SR AR ST B S A — 25 EE T 3 — W R e S R R 0 B R
FHE VAP AR YA R O 7R s AR B AR by I 98 3 i P 6 9 185, A 3 AR o 1) 4 1
FEAR, T LR Bl FH 22 (200 mg/ kg ) ] 1 At phy b 3508 1) b b3 A9 232 5 (ELR XA K P38 m B T5 e T &
BIAE T2 55 24 T 1) SR I AN B 2 Tl 2 P o P 398 o i e 38 0%, Pl BB A VR N £ (100 mg/kg) Fe R
R F8E ht apAVK T e b 5 R b5 b ) SRR =2 i B A e P e ) 385 o S T 2 T 2 2 X 1 W AR SR
L, — M BEE A 49 B ) P23 3 - S W T B A R B R TR R k5 A R AR A B AR R RS
FFAESE AR VERT, IR, 76— R R BE L 23l D (R A0 SR, - S8 T R Al R o ) Rt ] 5 4 - e
7 9% 1A TR P R A7 224 DA ol AR o et A - BBV T, R 750 T MR P - S A e T AR 2R R A g
FRER MR | e 238N T AR R XA g W i KT bt e R4 e A 1 ot D 0 AR o - 48 (361 A -8 RH - 9 &R o
R % R T 6 1) R B SR 3] — A R M P2 4 e e AR R P SRR S, D0 R X B i AR o AR 2 R -
TRY AT 24 0 2 b R U, 33 BB R A LR X TR TR A A R N ) RN A T O

LTS i A7 AE T 498 b ) — o 07 A ey A RS, T DA Ao 2 1 S B AV FH D = - 498 A B
BHES 7 & B A EAE T . PR B = 38 AILSE %) 32 B4 R 4%, — M 5 A ML R 1 50% —T70% ., B 5 5
FLER R, (A S E A8 BT R R4 A B A B PR e i I H e (14 5 4 PH S SO
PR XA B S 7 & A AR . A WFFE R, 24 I S KT 19 me/ke, TIRA PR & - SM& L
TR G, PRI, 3l 1 45 A LT 7 2 mT AR R e A Rk ™ AR ST X T AR ) B 2R
BN 10 g/kg B DT 2 BEAR T AP 7E T SR 3B b i BEL (& 2) |, I FLIZ R 2% i 1 Wil g
W TR 3) B - 3 K AN, 5 HLJSNT - S A W Rk B It AN [R] 33 i e e 1
TIN5 g/kg BIA DT AL AR T H 3B 3B i g0 5 4 (18 2) |, i H 53 AR T AR i AR X
W ISCRE g, B T A E T S ) bl SR aE PR B A LT R 10 gk, JUHE T FB P Y
A, JF HIHSR  RE S WA —E FEEEAYRG R, AT 1 S INA HILIBT XS - 458 rh o A50R 8 52 0, 45 R
Titi P A WL A 25 1) e i W B AR . S0 IRAH L, 5 o/ kg 11 10 o/ kg A5 HILJTE O 8 I 338 v A 80 &5 1l
XTHE ) 85% F180% ,(HATHILITT FH AN R I B AT 52 M A7 80t ¥ K7, 45 & A Wi B v LB 10 o/kg A1
ML it FH B A T Gl T 3 RN 3 ) T 2, 2 il TR 2 A K 02 PR R Bl A L 5 1 34
R, O A A ARAR B 398 rp LAt LA BH B8 77776 (9 3% 20 25 1109 1 2 VR PR i, 5% 00 i AR A s R AT, AR i
FR RSO 21 B 1978 5, NS T i 25 61 AR A RO A AT F 2 A 398 P o 8 i %) ok B8 LT 2 A )
(), AL DR SR ML 1 e FH R A o] T AR 4 A K, AT 380 T AR AR P i 3 (1 2)
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