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Effects of combined application of different organic fertilizers on
cadmium accumulation, distribution, and transport in wheat and oat
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Abstract [ Objective] Cadmium pollution in farmland soil poses a serious threat to the quality and safety of
agricultural products. To explore the characteristics of cadmium accumulation, distribution, and transport
in various organs of wheat and oat under different conditions of reduced chemical fertilizer and organic fer-

tilizer application is of great importance in guiding appropriate fertilizer application on crops and ensuring
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the safety of agricultural products. [ Methods] Based on a 20% reduction in fertilizer application, four fer-
tilization treatments were set up: Stable fertilizer 30 000 kg/hm”(AM), bioorganic fertilizer 600 kg/hm’
(BF), stable fertilizer 30 000 kg/hm” -+ bioorganic fertilizer 600 kg/hm”*(AM-+BF), and normal fertilizer
application (CK). The effects of the above four different organic fertilizer treatments on cadmium accumu-
lation, distribution, and transport in wheat and oat were studied. [Results] (1) Compared with CK, dif-
ferent organic fertilizer combinations increased the biomass of wheat and oat by 6. 78% —11.00%. At the
same time, it reduced the overall cadmium content in various organs, with a decrease of 11. 76 % —47. 06 %
in grain cadmium content. (2) The combined application of various organic fertilizers resulted in an overall
decrease in the cadmium enrichment coefficient of various organs, with a decrease of 0—38. 46% in the
grain enrichment coefficient. The transport coefficients of cadmium from roots, stems, leaves, and pani-
cles to grains were decreased by 16. 67% —42. 86%, 15. 79% —42. 03%, 0—56.10%, and 6. 82% —
22.06% ., respectively in BF and AM+BF treatments. (3) The decrease in stem cadmium content after oat
filling period was accompanied by an increase in grain cadmium content. The transfer amount, transfer
rate, and contribution rate of cadmium from various organs to grains in oats after heading stage were the
highest in the stem. [Coneclusion] Reducing the amount of chemical fertilizers combined with organic fertil-
izers could reduce cadmium content, enrichment coefficient, and transport coefficient in crop grains, and

the cadmium reduction effect on oat grains was better than that on wheat. The cadmium transported from

the stem after the heading stage of oats was the main source of grain cadmium accumulation.
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Bl = hn e, U5 ISR S . pH 7. 9, FH
B i 17. 7 cmol/kg. HHLIR 24. 9 g/kg. &R
1.4 g/kg, 2= 1. 04 g/kg, 28 10. 7 g/kg, Il ff A 135
mg/ kg, A3 41. 8 mg/ kg, HALH 275. 3 mg/kg.,
1.3 RWigit

TR I 7E Ak BE b FH e i 20 %6 FE AL L R CE
(CGEFE,AM) WA HUAE (BE) L JBEAE + 4= ¥4 HLAE
(AM-+BE) DL K AR IE 1E % s F (CKO 3% 4 S Ab3E, 3
KEE 12 AN/DX N 50 m®, /N 5

Z A AE R — PO 5 17, 2020 AE/NE T 3 A
25 H¥&EFM,7 A 18 HULFK, 2021 4E#EAL T 3 H 19
HEEFM .7 A 19 HUER .2 MEW A4 F WK 3
WM B SRR S I ok R Bk T, A
HILAE AR HE A8 5 Fh i (O AE — ik Ml A, B S T
TCAT AR it AE 5 4k BE K A5 AL it FH &5 40 3% 1 B, R
OB M E AR A a0 0,05 mg/kg.
0.17 mg/kg.0. 28 mg/kg, B AR MR . YA HUIE K&
T Hh A A D S 5

x1 BREMNEBERS

Table 1 Fertilizer application amount of each treatment kg/hm”
} N A HE A A HUIE ]
Tresiment Treatment mechod Ferilzer dosage Amount of organic
(N-P,0;-K,0) fertilizer
CK 100 %46 HE 100% fertilizer 475-260-45 0
AR 20 % + A YA HLIE
BF 20% deduction of chemical fertilizer+ bioorganic fertilizer 380-208-36 600
AM AL AR 20 % + BEAE 20 % deduction of chemical fertilizer+ manure 380-208-36 30 000
HEEL 900 7
AM+BF ATk ik 2006 + RN + 24 91 43 HLAC 380-208-36 30000+600

20% deduction of chemical fertilizer+ manure+ bioorganic fertilizer

1.4 MEmMEERAFZE

ANZE TR RORE | HE 2 T A0 B R B
FE 6 WL /N X FERL LB 20 Bk 2 A1 — SR A bk L 8
4 AFERRAR 25 0 RERFRF R R N Tar . K
AR B U0 43 B, FH A SRk ik 2 2 T T e £ AN
BT ARG B F KR E ik 3~5 W, K
YUREAE L R K T . 4 B R I 25 4 0 A
gaer, 7 105 CHEFE P AR 30 min,85 C 4L+,
Pk 5t 2 Jo FH A 5 500 iR ML R 1 45 1

SR PRI B B 30 - v BB B S5 S IR R T R
PP T 00 ol O | R AR 2R e
kR R Cd F 8 E 4R S £ R R
B RBC LB A bR

R:x=C,/C, (D
R:z=C,/C, (2)
A, =C,m (3)
Ry=A,/A,X100% 4
T,=A;—A. (5)
R,=T,/A;X100% (6)
R,.=T,/A . X100% (D

LF R WEEREGC, M C, 433028 5 A L ek
Cd F Ry WHE RZEGC, A1 C, 430 ke Y
AL TR Cd & A, A E Cd B E m, N
BTWRFEE R, WAV E W Cd AL B A, s
CdBEE; T, HEE CAEBE A, R A, 53318 FF

TSRS S FRa  Cd BB R, AV E Cd 58
HR, HEE Cd TTHR A, 0 BCEIRE R Cd B
R,

KA Excel 2019 #4174 P 5 2l & 3¢, SPSS
25. 0 HEAT 5k 2 P F0AH SC Pk 43 # .

2SR50

2.1 AEBENEERENNENMREZSFZELEY =
0E=A1)

25 BN T i Ak 3L /)N 22 R 24 22 R bR 45 4 B A2 )
TR W Y U IR (CKO S ) R B 4 8 (3% 2),
Hoi,BF L AMAM-+ BF &b B (1 /)N 22 #1445 28 B &
YeEMEAEYEZLYS CK 25 8% .2 BF.AM
+BF Ab B4 L1 AM A B T RAR a0 = F 2R
Yy o ) B E N 12, 74% .6, 33% .10, 12% , ¥FHKL
AW A I AN 7. 299 .5, 76 % .9. 77 % . A
Yy ) R 11, 00% .6, 89% ,10.77% ., BF,
AM . AM+ BF &b $ #6 2 ¥7 K7 A= 9 5 16 CK 43 51 &
FHENN 6. 98%0.8. 01%,10. 36 % , &AW 4 il B
FHRE 6.78%.,10.96%.7. 03% (P <C0.05), AM+
BF 4 FEAR (-2 ¥ i K BE b3 254 9t [k CK
9 SN T A% A P R A= e ) G W AR AR, AT
U A AN Tt 7T 14 /22 e A& 2 AR ) MR
YR, Hoh g B BF L AM -+ BF R,
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Table 2 Organ biomass and total biomass of individual plant of wheat and oat with different organic
fertilizer applications at mature stage g
YEY) Crop AbFE Treatment #R Root 2% Stem - Leaf T Spike FFRL Grain - B Total biomass

CK 0.35%+0.02c 1.1540. 05¢ 0.78+0.06b 0.64+0.02c 1.4340.06b 4.35%+0. 18c
INFE BF 0.437+0.01a 1.2940.03a 0.8140.03ab 0.7640. 04a 1.5440.05a 4.82740. 26a
Wheat AM 0.37-+0.03b 1.2240.06b 0.82-+0.05a 0.72+0.06b 1.5240.09a 4.64+0.45b
AM-+BF 0.37%+0.02b 1.26=40. 04a 0.83+0. 04a 0.78%+0.06a 1.5740.05a 4.81%40. 35a
CK 0.25%+0.01b 0.93740.02b 0.49+0.01c 0.32740.03a 1.5540. 04b 3.54+0.05¢
e BF 0.27-+0.01b 1.0040.03a 0.52+0.02¢c 0.3440. 04a 1.6640.02a 3.78+0.08b
Oat AM 0.2640.01b  0.94+0.03b  0.5940.0la  0.3240.0la  1.6840.05a 3.7940. 04b
AM-+BF 0.30+£0.01a 0.96+0.02ab 0.62%0.01b 0.3440.02a 1.7140.03a 3.93+0.03a

R EY ARG 8RR BB 7E 0. 05 K AR E 2SR, TR,
Note: Different lowercase letters within the sane crop indicate significant differences among treatments at 0. 05 level. The same as below.
R3 ANBREELETNEMHEEZRAHERECWESE

Table 3 Cd contents in various organs of wheat and oat under combined applications of organic fertilizers at mature period

mg/kg
YEY) Crop AP Treatment KK Grain T Spike I Leaf 2% Stem e Root

CK 0.19-0. 02a 0.4340.01a 0. 4640. 04c 0.28-0.02a 1.3240.12a
N BF 0.12-+0. 01d 0.34-40.03a 0.6540.03b 0.30-£0. 02a 1.39+0. 09a
Wheat AM 0.16-0. 02b 0.4040.01a 0.78-0. 05a 0.29-40.01a 1.34+0. 11a
AM+BF 0.1420.01¢ 0.3540.02a 0.5640.03b 0.36-0.01a 1. 3640, 05a
CK 0.17-0.01a 0.2540.01a 0.47-0.02a 0.29-0.01a 1. 34+0. 06a
Hek BF 0.0940.01c¢ 0.1740.01c¢ 0.3540.01b 0.18+0. 01d 1. 040, 04c
Oat AM 0.15+0.01a 0.1940. 03be 0.36+0.02b 0.21+0.01¢ 1.13=40. 04b
AM+BF 0.11-0. 01b 0.2540.01a 0.2940.01c 0.25-40.01b 1.14+0. 04b

2.2 AEBEMERBEIM/NEMHREZEEK CdEE
s
2.2.1 RAHNEMHZREZFECSE

Hi e 3 AT AL, A HILAE FC it A B 35 AT OR [R] R B 5
M) /)N 22 1 HE 2 1 0 01 4% 4 B 4 7 i /N 22 R e
L4 w2 T SR AR R bR o R A (R
AR AN T P A R <<0. 1 mg/kg) . Hid,hNE
B 45 78 B R AR B AR > > R > 25 >
ki 5 CK AL . BF . AM,AM+BF 4b 3R 55 7 HF
A3 ) i FEAR 36. 84 % .15, 79% . 26. 32% , M 4%
B 43 ) E R 41, 30%6.69. 57%.,21.74%,
HARME®R S w70 E 2 1; AM b 3R R Rt
e BE#EE T BF.AM+BF 43,

MERBERTRREANG/NEGI AR, ZH
AR > 28T FR > AR, R B
BF . AM+BF &b 3 F 43 51t CK 3% FE AR 47. 06 % .
35.29% .M 7E AM 43 F JC & 2 A8 1k 8 e A
HIE BFLAM AR BE 2 51 b CK 3 F [ 32.00% .
24.00% , 1M 76 AM-+BF b B R Jo i 3 A fk s i 25
MR 4 B i 7F 45 HLIE A il 40 ¥R 3% e CK i 3% f%
1% L IR 23 0 23. 4% ~38. 3% ,13. 79% ~37.93% .

14.93% ~22.39% (P<C0. 05) ; BF b ¥ 5 - 548 &
HREHABRERTEYEEMRT AM.AM+
BF 4b#E o] UL, 5 HLAE BC it nT RE AR /N 22 1386 22 ¥ hr
B, BV M 45 A% B R AR I AN O L
BF,AM+BF &b B3 B AL .
2.2.2 HEEREEFEECASE

e RS 25 28 B AR & it B SR R (& D
Hovr, 257 HLAC B it Ak BEAR P4 & e ARSI 2R
W T B 3, T A B B I, U AR & rh i B A
RS A2 e Hu a5 2, O AR LA A8 s A b B
e R RS 208 LR TR AL =
th BF.AM+BF 2 BE7ERh S 15 d 1A 3)1§(E , CKLAM
A PRAESMARIS 21 d 35 B , 45 b 385K 3 06 1 )5
TR BRI AT ZE DA SRR B4R A 3 AR SR e L
PR BRI R 2 A 28 B 5 45 A B R AT R
B AR AR — 2, B RRS B S R
TN, I DOFFRLR & S 3 R e K. o3 A ZE AR [R] s [a]
AR R B R A PUE it A B R 34 HE [ 4 % AR
ANFEFEEEREAR, - 2 VL BE A BRI E R, o] 0L, 4
AR SR D R AL 25 25 B, 0 B AR e R
BLOER R PR R S 2R A e G
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Different lowercase letters indicate significant differences among treatments in the same time at 0. 05 level.

Fig. 1 Cd contents in various organs of oat after heading under combined applications of organic fertilizers

2.3 BHRREM/NMNEMHREZERBEABERE  DERR ZT A OERAEYE LR CK AR

Cd S& . HEMEIEHN M [ P B Th v o AEASC I 384 24 38 31 2 25 7K F s BF L AM,
2.3.1 1k Cd BE41T AM-+BF AbBUFRR A= W) & 5 R B CK AN [R) 72 B

HIZR 4 AT /N U A S AR s SR RE I ARG RRIE I 24. 55008, 020071 14. 4294 fHAL BF iX
FVNRIONRS > ZE 000, SAPUEECEALBERY WP 25 A BRI AR 2R W) 4R R B 0 i % 81k
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T MBI 25 45 TR e AR R I R/ R /AR
— B HAE A E R AR S R A A UL B
Jt AL BT B CK A AR R JE T R, HRZ X5 2
FHIKF, Hoh BFLAM -+ BF b BIURFRL A 50 A ) & 4R
ZEE CK 2 5 B E B T 39, 6906.29. 7700 (P <<
0.05), i B HC Tt A7 BILAL X K 22 1386 22 45 4% B 40 1
= B RE 1S W AN S AR [R)  HLX 88 22 /52 i) B (H 3
SRR BEH 55 2 B4R 8 kR0 8 A B3R AR g
71,3 L1 BF 4bBRACR Fe b
x4 FAEBEHBEET/MNE HEEZEKR A
BEREEERY
Table 4 Plant enrichment coefficients of various organs of
wheat and oat under combined applications of

organic fertilizers at mature period

=% Z ¥ Enrichment coefficient

2.3.2 1EH Cd D EC4FE

M2 5 AT LLE H, M U & 48 B a2
153 B 451 25 26 B0 R ok R > AR > 25 > > R, R
B AR R R A B b, 5 CK M. &F
HILAE B it Ak 3 08 27 45 4% B 40 AL 3R 2 R [R) R
ik, H BF.AM -+ BF 4k #ERE i K £ ik 2] W 25 K F,
FERLER A 22 43 ) W BRI 13, 0720.8. 5005 % A
HIUAE e it b 34 e 22 35 FR 28 AR Ar I el 5 CK 28
2 S HLAR H B RN 4 BE LG ) FE BF AR EEF L
CK #4136 NE A,

/INFE AU 5 B AR B R T L ) 2
ARG — B AT R B gl (R 5).
Horp, 5 CK Ml H, 45 75 LIS B i b 28 /N 22 kR0 AR
25 K SRR AR B A S ) 2 e, R R R e R R
%, i i AR G E W 3 AR Ak BE AN AR 2K

Cop Trewmen R mm o x W GARIGHIEIE CK 8 N, 1 F R A 1L
Grain Spike Leaf Stem Root s . .
CK 0.12a  0.28a 0.30c 0.19b  0.86a MME%B&%;BF‘AM‘A}PAJFEF e ELCE
I BF 0.09b  0.26a  0.52ab 0.24ab 1.1la FCLL BT LA EE CK 505 @ 5 2 5 17 8. 1,5. 08,5, 87
Wheat A 0.11a  0.29a 0.56a 0.21b  0.97a A3 T A AL O T B A HE S R
AM+BF  0.1lab 0.27a 0.43b  0.27a 1.04a MR B B RS T /NE B AR 4 I L 4
CK 0.13a  0.19a 0.37a 0.23a 1.05a SR, B AR 2R R R I R e (0] 3 IR T
wx  BF 0.08h 0 0.2 0.17h 0.95b  FPRLAYAMEBVE BN TN KR BUR B A
QU AM 0130 oct8be 0320 0.19b 0.99ab LA i A A T B 346 3 R O A, JF LA BF
AM-+BF  0.09b  0.17b  0.23c  0.2la  0.96b ﬁf@%\%iﬂﬁﬁﬁ,{EXﬂVJ\iﬁ*ﬁ%ﬁ%ﬂ%fﬂﬁﬁﬁﬁg&%o
x5 ANERELETINE HEFAPCAREEESRFEPHSE
Table 5 Distribution of Cd accumulation in different organs of wheat and oat under combined
applications of organic fertilizers at maturity
BB Accumulation/ (kg/hm”) 43 4 Distribution proportion/ %
7] fib 3
Crop Treatment HF L R E- i R sl i E i A poyil
Grain Root Stem Leaf Spike Sum Root Stem Leaf Spike Sum
CK 1. 83b 1. 30c 1. 44c¢ 1. 10a 1. 08a 6.74b 27.11b 19. 24c¢ 21.27d 16.31a 83.93c¢
NS BF 2.37a 1.55b 2.10b 1.02a 0.72¢ 7.76a 30.49a 20. 04b 27.01b 13.18¢ 90. 73a
Wheat AM 1.97b 1.42ab  2.58a 1.15a 0.95b  8.06a  24.39c  17.60d  31.92a 14.29b 88.19b
AM-+BF 2.01b 1. 82a 1. 86b 1. 08a 0.87b 7.64a 26.31b 23.78a  24.34c 14.14b 88. 86b
CK 1.53a 1. 09a 1. 05a 0. 94a 0. 089a 4.69a 23.33a 22.34a  20.21b 1. 39ab 67.27b
ek BF 1.33b 1. 00ab 0.97b 0. 88b 0.062b 4. 23c 23.72a 22.94a  20.81b 1.16b 68. 63a
Jat AM 1.47a 0. 99ab 0.92¢ 0. 96a 0. 08ab 4.39b 22.39%a 20.95b  21.86a 1. 25b 66.45b
AM-+BF 1. 40b 0.97b 0. 95bc 0.87b 0. 08ab 4.26bc  22.69a 22.40a  20.44b 1.58a 67.12b

2.3.3 1EH Cd iS4

A ALIE C it X ) 4% i B e dz B T 1 52 i AN [
(£ 6), BF,AM,AM-+ BF &b 3 &K T /N 22 ¥ kL
T KFAL /25 KF L/ B RF R/ BB 1Y e e R H
R B A1 L CK M 347 3 31 b 35 7K 7 R0 AT R/
25 ORFRL/ I FORERL /B 2 R CK 23 ) 3
FAAIK 18. 1% ~40. 88% .18, 04 % ~42. 31%.39. 94%

~56.28% 1 5.79% ~18. 31% . ¥ L) BF 4b B[
B K5 A HLIE C it Ak 3N 22 25 i 19 i 32 3 58055 03
Ht CK $5 0. 79% ~34. 49 % F1 31. 29% ~67. 14 % .{H
SRR G IR R Gk B 2 KO . A PLAE Bt AL B A A b
K R RS IR 2 R CK A AN ) R
FEAR, HR 23k 3 /K F . BF . AM+ BF Ak BF R 5%
15 BB ) i 2 AR 32, 77% .22, 89 % s BF, AM +
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BF AbBEFFRL/ 25 OFFRL/ M DR RL/ BERUe i R B0 T
CK {2 3 B i AM AR 210 249 48 25 7 i . PRt 3
Jiti A BILAE Ak P 5 1 DA /N A2 AR AR i) 25 I ) B iz
“'ﬁjj EHI S 1 /N2 5 e 22 4 D 4% B ) bR B i
J1 b LA HUE AL B8 BF ROREL .
2.3.4 HEMBEHREREFH Cd @IFHPEES
FERL F B 5 A JET PR o — 0 20 DA A R T I
W I A7 05 77 B R T RS 56 A2 AR R Y
s 03— TRk [ S B WS A8 B R RLAY R
H1 2 7 Al A AL P it Ak B e 2 A e 30D R i e B0

K E Cd B EY CK M A F#H A A R 2 E
FER . R i 5B R EER AL ¥R A AM
+BF>AM>BF>CK, H#& Bl b #4 5 CK 2 57
3 BF LAM AM -+ BF b BEUAR 125 X FF b7 58 1) 51
BRI E S T CK, BT STk R 3L T CK;
25 A LA e il b 351 386 257 45 % B X TR 4R 19 DT R 3 1
R AZESM, VL Ui il 5 e i 25
P kPR IS W R B VRS R TTIRR SR B R
25 rpUER G G2 X RE R v A B BRI S e B Oy B L e
ZEORE IR I AT R R R B AR

Fo6 FAHRRELET/MNE HRENAHEKR CABRIERY

Table 6 Plant Cd transport coefficient of wheat and oat under combined applications of organic fertilizers at maturity

#328 Z 8 Transport coefficient

1EH) b 7
Crop Treatment % A T it e S T L/ 0 A s/ R
Grain Spike Leaf Stem Grain/Stem Grain/Leaf Grain/Spike
CK 0. 14a 0. 33a 0. 35¢ 0.21a 0. 69a 0.41a 0. 44a
N BF 0. 08¢ 0. 24a 0.47ab 0.22a 0.40c 0. 18¢ 0. 36¢
Wheat AM 0.12b 0.30a 0.58a 0.22a 0.56b 0. 20¢ 0.41b
AM-+BF 0. 10b 0. 28a 0. 46bc 0. 29a 0. 40c¢ 0. 25b 0.41b
CK 0.12a 0. 18a 0. 35a 0.22a 0.57b 0. 36b 0. 68b
feE BF 0. 08¢ 0.16b 0. 34a 0.17b 0.48¢ 0. 25¢ 0.53c
Jat AM 0.13a 0.17h 0.32b 0.19b 0.70a 0.41a 0. 80a
AM-+BF 0.10b 0.18b 0. 26¢ 0.22a 0. 43¢ 0.37b 0. 54c¢
TE RFRL/ A5 B R AR B W R RL I e B R
Note: Grain/organ represent the transport coefficient from organ to grain.
%7 BHBREAE TREREREREE G ARG
Table 7 Cadmium transport from vegetative organs to grains after heading of oat under
combined applications of organic fertilizers
Begr 4b 7 R 24t Cadmium accumulation/ (kg/hm®) - iR it R ‘Xj';{:fﬁﬁ%ﬁﬁ‘qj[}:
Organ Treatment : . — . ran;sfcr amount g)f Transfer rate  Contribution rate to
A Heading stage MUY Mature period  cadmium/(kg/hm?)  of cadmium/%  grain cadmium/ %
CK 1.104+0.03a 1.0940. 05a 0.01d 0.91d 0. 65d
ol BF 1.034+0.01b 1.0040. 04ab 0. 03¢ 2.91c 2.26¢
Root AM 1.0340.02b 0.9940. 06ab 0. 04b 3. 88b 2.72b
AM+BF 1.0340.02b 0.97+0.05b 0. 06a 5. 83a 4.29a
CK 1.1740. 03ab 1.05+0.01a 0.12d 10. 26¢ 7.84d
2= BF 1.134+0.05b 0.974£0.02b 0. 16¢ 14. 16b 12. 03¢
Stem AM 1.2440.07ab 0.924+0.03c 0.32b 25.81a 21.77b
AM+ BF 1.3140.09a 0.95+0.01bc 0. 36a 27.48a 25.71a
CK 0.64%0.01a 0.94=+0.01a —0. 30a — —
i BF 0.50%0.02d 0.88+0.01b —0. 38b — —
Leaf AM 0.60=0. 02b 0.96=0. 02a —0.36b — —
AM-+BF 0.56+0.01c 0.87=+0.01b —0. 31a — —
CK 0.06240.003a 0.08940.013a —0.028b — —
Tl 57 BF 0.04740.003b 0.06240.009b —0.015a — —
Spike AM 0.053£0.003b 0.080£0.005ab —0.027b — —
AM-+BF 0.06540. 004a 0.08040. 005ab —0.015a — —
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31 ®
3.1 BEENEXM/NEMNEE Cd RK R AR
I OEA

FERL AL B A K Cd 32258 i MR R 3 W
WOR e a2 HEA /b ok | HAB S R AR E M Cd Jd i
PG AL R Fopr s sy e Bk R, LR R S £
T 5 42 JE JC 2, K Uil T 2 6 R W R R 4 R e R
B XIS /N £ S 5 g 39 e 2 3R A AR 3 L A X
Cd i SR A & m - hxHmn m Eae . 58
MG e 1) H Sl Cd BFSE /S B4 R —5, A
T I8 R A DR i A A ) 3 Al L T RS TR A LA
BEAI T /N2 Fn e 2 % Cd ik W i L 8 349 it i 22 A AL
FE D4R & T AE S X Cd A W, R X R 4 T Y W
WEERR T HEPESEOAIES G E, X6k
AAVIET ALY RS T % pH i T A
BL &, + 4 pH EHI R T E 4R Cd & 1 WM
715 WL 0 o3 A 7= A R DR I BB RS S AR
CAdIEME A EAY. FE CdAMES & & T M,
T/ e T 3 e D A S it B
NEEkAE Cd JEZS 7 A FEARAR AL Cd Wil 45 2R — 2.
T P 5 2 W e 0 e A AR R S
Cd &M Cd FUR & BE Cd™ ¥k B 3% g 8%
HEBEEBEIA N /D AR E 5 & 4 Cd,
it SO HE W AS TR A AL 0 R 40 A AR K RS AR
XF Cd Bt

BT R R, N M MR Cd % it
L B AR . O E S B O R s
AR [ 5 2 M T A R ) AL, A
B T TR TR I R A ) 2 8T D g R R
BT AAUEHR Ay - rh A Yy 4t 7 3% 70 38 &
TR A AR R AR Y B BT T AR
it 0 3 4 A S T O P L O T R 6T Cd AR 4 R Y
Wiz B A
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