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Abstract: [ Objective | This study aims to explore the effects of different amino acid fertilizer on rice Cd
absorption and accumulation well as agricultural product quality under the rice and turtle co—cropping mode.
[Method | Rice and turtle co—cropping rice plots in Yujiang District of Yingtan City were selected for field
experiment. Six treatments including amino acid water soluble fertilizer (AAQ) , amino acid water soluble
fertilizer (AAT) , amino acid foliar fertilizer (Cysteine (Cys) ) , calcium magnesium phosphate fertilizer (GMP)
combination of calcium magnesium phosphate fertilizer and amino acid water soluble fertilizer (GA ) and no
fertilizer (CK)were designed.The enrichment and transport of Cd in rice plants and its effect on the contents of
Cd and protein and amino acid in rice and the content of Cd in muscle of turtle were analyzed. [ Result ] The
results showed that the Cd content of rice plants was ranking in the order of root > stem > leaf > brown rice.
Compared with the CK, the best effect on the reduction of Cd content in the roots, stems and leaves of rice was
the AAT treatment, which decreased Cd content by 40.50%, 65.74% and 58.10%, respectively. Cysteine foliar
control agent(Cys) treatment significantly reduced the Cd content in brown rice by 32.98%.The content of Cd in
brown rice and muscle of turtle did not exceed the limit of national standard. Compared with the CK, the
application of amino acid fertilizer reduced the protein and 16 amino acids of brown rice, among which the Cys
treatment had the most significant reduction effect, the protein and the amino acids were reduced by 29.37%
and 35.71%, respectively.According to path analysis, the soil-brown rice enrichment coefficient played a direct
role in the enrichment of Cd content in brown rice. However, acid—extracted Cd, oxidizable Cd and stem-leaf
transport coefficient indirectly affected the absorption and enrichment of Cd by brown rice by affecting the soil—-
brown rice enrichment coefficient.[ Conclusion | Amino acid water soluble fertilizer 2(AAT)had the best effect
on the reduction of Cd content in rice roots, stems and leaves, Cys had the best reduce effect on Cd content in
brown rice, both of them reduced the rice protein and the total amount of 16 amino acids, and improved the taste
quality of brown rice.The best effect was to spray cysteine on the leaf surface..
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1.1 i 5E M 4T

TG b TV VG 4 R T A VL X B VT AEE FA, A S ARt . S DA b L M A A R 32
b A p i b 2 1) AR 5 O 243 B R A AR A TRC 17.6 °CL AR R K £ 1 788.8 mm, J& T LAY
(149 STV AT PR 0 2 AU g s - B AL 2 MR B A pHA.04 5 A AL 31.95 o/kg; LA 20.09 me/kg;
A 2 196.58 mg/kg; 47 %0 10.45 mg/kg; 3% Cd 75 0.35 mg/kg.
1.2 ik Rl 5%t

PR SR PR Ui 22 AR B A IEREE =R 4G (N,+P,0,+K,0240.0% .Cd 7 i 0.066 mg/kg)
W T4 7 T ROl BB AT BR B AR A F] L E SRR K I (17 Fp 2 B 12 B i o 19.041% . Cd 7
0.092 merkg) W T B iAW RHE A BR2S w)  F5 BERR AT (Ca>20.0% Mg>4.0% .P,0,>12.0% ,Si0,220.0%
Cd 71 0.074 mg/kg) W T AR KARAOM B2 e 003 BRAN w1, - e 202 (298.5% ) W T [ 24 48 A1 4k 27351
ARRAF

TE SR (1 R s LA Bt AT R H LG, 1A FF 2021 4F 5 A B0 il 1 500 H/hm®, 5—9 A 4%
MEARDRL, $ M oy  f E 5 1Y 2% ,7 H 2 H AT HUMGR R, 7 H 18 H Bir A AL (B2 4& CKO AR 4R 8 L]
BB IR 525 ke/hm® A RERE, FoAl AR PR ORALHE CKO MR 2% 1 T 8 H 3 Hjl A 2 SE MR /K ¥ A 85 86 i NE A
s R, 9 H 2 B U A e ER oA A PR (B3RS CKO AN 8 FH 35 A R 2200 60 A0S , JEL il T ) 46 2 ) Y4
M BRI — B A0 FH B R A SRR Y B e F B (Rl A B e . ARSI S T 6 AR B (R 1) 4b
FE 1 MXF R (CK) A0 BE 2 it JH A L MR KA HE 75 kg/hm>(AAO) , Kb FH 3 Ay jifi FH 22 BE IR /K IS AE 45 kg/hm?, 4k
R4 i S BEBENE 1 125 kg/hm®(GMP) , Zb 3 5 Sy mie it > [ 222 1.295 kg/hm*(Cys) , Kb B 6 Ay il H 55 4%
WA 450 kg/hm? FIZIL/R KIS AE 37.5 kg/hm*(GA ), 304 A0 BRI 20 S0 .

*1 HERBREELALRE
Tab.1 The usage and dosage of fertilizer were tested in the field kg/hm’

JGBL JULiyipy FHi% FHHE/ (kg -hm™) AE PR AR /hm?
Treatment Treatment mode Usage Dosage Treatment area
CK X R 0.7
AAO LMK D 3 BE I B T K it FH 75 0.85
AAT AR HEIRD 43 B W 3 TR /K i T 45 0.3
GMP LN Y54t 1125 0.25
WG, 55— UL/ BRI, 2 — IR AE 2Rk
Cys RN 39, U8 it P ) AV SR AR S T 1.295( 58K 30 kg) 0.26
e SNER
2/5 A EEBENE 4 Gy BEIA S BERR IS4 S UM , 2R KA IR SR 450, 245k 055

12 BHRMKHEED T K it TR KL 37.5
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7K e s A e R IBORE VR SR AR K R AR AR , FHBE i 7K g 0, BT 5 O AVBEAR T 105 CR T
30 min, 60 “CHET 6 5, FANFHAI BT T KRR 25 ok REA o0 B, 0B RS i se A3 2R K, BUE &
HE 25 CREORAE S TR REAL o B, B BSOS T . AR K AR ORI I SR 4, T30 5 %5 -20 "CUK
FEARAF o KFEAR 25 it OBoK R AL Cd 5 et 2R FH AR V0 A — Pl JB & 5 B P I s v i e, R
FH BCR 3% 2R $2 0", SR BORR $2 BUAS Cd il 38 L2 Cd T 48 Ak 45 Cd BRI 25 Cd, $2 U Cd 7 2R H
ICP-OES 725 H1JBHE 5 45 25 1R A& SIS G 5 o K 8 1 BTN 24 B R 3 iR H GB 5009.5—2016 Fl
GB 5009.124—2016 J7 1l & .
1.4 HEAIE

K F Excel 2016 #7804 41T, (1 SPSS 47 24K 2 ANOV A K46 AHSE43HT 42437, R Origin
2021 FEATLIE L I B 207 2543 B (one—way ANOVA) 23 B 8IUHE (19 25 5 B 351 (P<0.05) , I 7 1
AN 2R (LSD) T 2 iR .
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W,

/25 /it /HiEK Cd
BCF = EHEcd (1)

2 HBRE5H

2.1 EEMNBELERFRCIRKEBEERENEIT

ARAE I 1, £ A SR FEAE R Cd 7 i Hh e B AR 25 i REK . 25 A BRAR 25 it JREK A )L
N Cd &5 CKAEL , AAT AL HER &R Cd & & 3% /N T CK, %1 8 40.50% ; AAO L AAT Cys .GA ZbFZE Cd
F B E/NT CK, IR N 20.54%~65.74%; AAT , Cys Ab K RE M H- Cd & /N T CK, P& IR Jy 58.10% .
40.32% , AAT A P R B K 5 AAO |, Cys Kb FRZK FERE K Cd 75 /N T CK, B A 2.35% 1 32.98% , Cys Ab #f
ek Mt 5 K, U B I T > e 2 T B AR K Cd % A B VR A, AAO Kb B 5K 31 i 27K 75 AAO
AAT .GMP Cys .GA 4b B H £t LA Cd & 1 2% /N T CK, BRI 0 39.45%~63.06% , GA AL PR IR e . 45
AR PRIA] LG, AAT AR BIUKFERAR 22 (25 (7 2 25/ T A AL 3L ; Cys Ab BIUK FEpRE K Cd & 2 135/ T HAth b
B GA LB A LA Cd % it B /N TILA AL B, A Ab BB K Cd & A JILP Cd & i /P (R
A FEGARME BT T5 YBR ) (GB 2762—2022) Cd 7 i bn i FRAE (F5 2K 0.2 mg/kg, FH411.0.5 mg/kg) .
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Different lowercase letters indicated significant differences among treatments at different growth stages of rice (P<0.05)
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Fig.1  Effects of each fertilizer on Cd concentration in agricultural products
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B R AR08 S WK R 25 AR AL AT Cd 1Y B AR AE 0 , a A R AU X /K Cd i s A2 B ) . /i
FOAHL AP IR AR -2 - A R HE-ROKR B R R RS CKAH L, AAT Kb HE 4 - AR R
WEAERRBE/NT CK, BN 37.05%; AAO AAT , Cys b3 + 12X 5 4R KA 3 /N T CK, AAT Zb 2R
W fe K, B W A 63.76% 5 AAT ., Cys Ab B 38— 7 5 45 R0 /N T CK, AAT Ab 3R I 55 K, B i A
55.65%; Cys Ab FH -+ 35— K & 4 RA /N T CKL B IE 0 17.52%, A AR AR LG, AAT 403 4 1 -1
Fo b2 P e R RO N T A AL B Cys A0 BE 3 RE K B AR R B N T A AR 3
KRR — E TR RS R WK RE R KR Cd AW AR S I, ARG K E AR R RO
Fil4 0.16~0.60, TG Ab B + -k K & 48 R A4/ T 1, UL AR B6 KA i AP Cd AW R B 1 455
Cys b3 4 358 KK B 48 R B0 3 MK T At Ah P, 338 P 70 R Pt T M i > JDE 2R, T 00 i i K T Cd 1 5 42
BRI o BT, AAT AR FRAD H K REAR 2 (25 i X Cd B & AR S5CR B f-, Cys A0 BB 1l K X6 Cd
1) 5 SRR i

F2 SRR EBEK CAEEHEN M

Tab.2 Effects of each fertilizer on Cd enrichment and transport in rice plants

SR 2/5 FHEEREAL +
FAEROKEIED  ZAERKEILO FHEERENE Cvei 112 FHRKENED
ysis
Qb P AAO is 75 kg/hm®  AAT is 45 kg/hm®>  GMP is 1 125 kg/hm® ) 5 GA is 450 kg/hm® calcium
CK 1.295 kg/hm . .
Treatment amino acid water ~ amino acid water  calcium magnesium magnesium phosphate fertilizer and
amino acid . .
soluble fertilizer  soluble fertilizer ~ phosphate fertilizer 37.5 kg/hm” amino acid water

foliar fertilizer soluble fertilizer

EHRF { | \ 1 |
3.50+0.41° 8.08+0.43" 2.20+0.24° 7.49+0.17° 4.13+£0.51° 10.89+0.23"
Soil-root
-z i ’ . i !
1.92+0.21° 1.21+0.11° 0.69+0.01° 4.44+0.09° 1.28+0.35° 2.24+0.02"
Soil-stem
gty , , i 1 1
0.66+0.00° 0.87+0.03" 0.29+0.04° 0.81+0.06" 0.49+0.05° 0.99+0.09*
Soil-leaves
Tae-pik d d ‘ a i I
0.20+0.01 0.18+0.01 0.23+0.01° 0.60+0.05" 0.16+0.02° 0.51+0.03"

Soil=brown rice

ANTFINE R 45 A B R 25 53 18 % (P<0.05) o

Different lowercase letters indicated significant differences among treatments (P<0.05).
22 FEBREEPRNBELIERKRRRSRRNIZMN

HRYE I SRR K B8 1 BT 3 i —FROTE 8% 2 A, B A BT 1% T AE 6%~T% B R BAT-, 1 28 11 o1 & it e 4 9%
I, MR I 2220, R 301, AAO (AAT  Cys . GA Ab B K 25 1 A 16 Fh & 2 1R B B 35 /N T
CK, £ [ T &% 5 B IR TE 2.55%~29.37%; 16 PP 28 JE R Bt [ IR 7E 6.109%~35.71%, LA Cys &b FR I f: K .
A ALFRAAH HE , Cys Ab 3HURE K 25 1 BT FN 16 i 2 BRI it b 25 /N T A A 3, 15 I it FH 28 B IR 2 N AL A
TREASE BTN 16 FP A BR IR St 4R T REOK AR BT, LA TR S i~ JoE 22 R 1 Ak B AR e i
23 BXCIESESFEXMEFENBERSHT

WE 2 fiR, 5 CKAI L, AAO \AAT .GMP  Cys . GA Zb BEFR$Z B Cd AT EALAS Cd 5 2 & /T CK,
FEAR T 9.58%~42.35% .5.21%~38.13%, Cys . GA Ab B v i JF 2% Cd 1. 3 /N T CK, FEIE A 10.88% . 18.85%,
GA Zb R IR ./, AAO L AAT .GMP  Cys ZbFEFR I 2 Cd 5 & 18 3 KT CK, 3R 7F 4.09%~120.63% .

VEBE K R A AR A5 3807 Cd & it L B CAIBE A (K 2) VB AERECH A A& (X)), Bk Cd & fE N I
i (Y) BT T, T S A B B T R X s e R SR OK Cd #EAT A DG A BT L AR R
Cd Wi Cd AT B2 Cd 5 RE K Cd [ A A G SO/ R A7 38 42 0 BT B S B F AR 47 810 . PR, 3
FEZE CA (X)) RRIBICE CA(X,) Al AL Cd(X,) FRIEA CA(X,) HIE-R R E L RE(X,) L=
HERM(X,) - R E R RE(X,) R RK E R R BU(X,) L8 H AR 5 KE K Cd & &= AT
AR ST o
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Tab.3 Effects of amino acid fertilizer on the contents of protein and 16 amino acids in brown rice

AL Treatment
FHMKFLED SIEBKEILE AN 2/5 FEEEBRNE+1/2 Z 2R /K IE D

i H
Proiect K AAOQis 75 kg/lhm®  AAT is 45 kg/hm®>  Cys is 1.295 kg/hm®  GA is 450 kg/hm® caleium magnesium
rojec
amino acid water amino acid water amino acid foliar phosphate fertilizer and 37.5 kg/hm”
soluble fertilizer soluble fertilizer fertilizer amino acid water soluble fertilizer
T \ ’ . :
9.43+0.04" 9.19+0.02° 7.97+0.02° 6.66+0.03° 8.24+0.034°
Protein
RINEHR , ‘ ] .
0.7+0.02" 0.68+0.034" 0.58+0.02° 0.47+0.026° 0.62+0.02°
Aspartic acid
S } . . :
0.27+0.02° 0.23+0.02" 0.22+0.02" 0.18+0.017° 0.23+0.02"
Threonine
0.42+0.017° 0.42+0.02° 0.35+0.01" 0.29+0.01° 0.37+0.017"
Serine
HEIR . | i .
1.53+0.026" 1.44+0.02° 1.24+0.017° 0.99+0.03° 1.33+0.026°
Glutamic acid
HEm® ab d 1 be
0.36+0.026" 0.35+£0.017" 0.28+0.026" 0.25+0.03° 0.31+0.01™
Glycine
NZ R . ] ]
0.46+0.03" 0.45+0.01° 0.36+0.017° 0.31+0.01° 0.4+0.02"
Alanine
ETEN I ! I b
0.34+0.017* 0.28+0.01" 0.27+0.02” 0.21+0.01° 0.28+0.017"
Valine
I I I
0.12+0.01° 0.1+001™ 0.1+0.017" 0.07+0.01° 0.08+0.01™
Methionine
SRR | . . . |
0.24+0.02° 0.2+0.017" 0.19+0.01” 0.14+0.02° 0.19+0.02"
Isoleucine
S | } | | |
0.65+0.01" 0.58+0.02" 0.52+0017¢ 0.41+0.01° 0.54+0.01°
Leucine
Pt AR b ] d
0.11+0.01" 0.14+0.017* 0.06+0.01° 0.03+0.01° 0.05+0.01°
Tyrosine
RPER | } | |
0.39+0.02° 0.36+0.01" 0.31+0.01° 0.24+0.02° 0.33+0.017°
Phenylalanine
ﬁﬂ’ﬁ@ﬁ p al I} ¢ I
0.17+0.01° 0.15+0.01™ 0.14+0.02” 0.11+0.01° 0.14+0.01"
Histidine
%gﬂﬁ . 5 I g b
0.26+0.01" 0.26+0.017* 0.22+0.02" 0.19+0.01° 0.22+0.01"
Lysine
;ﬁ%g@ﬁ . b d C
0.43+0.01° 0.4+0.01" 0.32+0.02° 0.23+0.01° 0.33+0.01°
Arginine
it 2 _ . | '
0.27+0.02° 0.27+0.01° 0.23+0.017" 0.2+0.01° 0.26+0.01"
Proline
16 Fh 2 L 1R A it
16 amino acids 6.72+0.02" 6.310.01" 5.39+0.02" 4.32+0.02° 5.68+0.01°

total content

AN [l INE PR R R R 1 TR 2 S R 45 Ak B R) 22 57 (2 (P<0.05) (BAr - 8 BT, % 5 BAEIR , /100 g) s A /NE 5
R AL PR 22 57 2.3 (P<0.05)

Different lowercase letters indicate significant differences in rice protein and amino acid between treatments (P<0.05) (Unit:

protein, % ; Amino acid, g/100 g) ; Different lowercase letters indicated significant differences among treatments (P<0.05).
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021
[ ) 5%iE7s Residual state T b7 Oxidizable state
[ I3 Reducible state BRIZELZS Acid extraction state

0.18 =

0.15 l.l.lll ——

FIHECIERE E/(mg-kg™)
Soil Cd morphological content

CK AAO AAT GMP Cys GA
K2 AFEAAFEE CAIBEMN

Fig2 The content of different Cd form in soil under different treatments
KR B AR R BORAH OC R B0 (e 4) W AR E 48 R A X AR R0 8 > 78 b AT i B PR 56
R PR HUS Cd (X,) AT Cd (X)L 3R K 4 R AR (X)) 19 2 25 P 431 2R 0.006.,0..0 /T 0.05 , Ut
Ao SHARZRAEDEEZER, BAESIEE L RS, RIS Cd(X,) ] AL Cd
(X,) B3R K B 4 R B(X) X REK Cd 7 it 1 B2 b, B3R K B 48 R B(X) I B E AR,
AR PR IS CA(X,) IR Z, [ AR 4 ¢ 5 T3 —RE oK & 4 R A (X)) By B iGE R RECH 1.299, M4l R AL
FIA-0.301, B 360 12 2 80K T 1Al 36 12 2 8002 A, Ud A 3 —hE K & 5 R B0(X) XPRE K Cd &8 DL B
o R AR BUS Cd(X,) AT AR 2 Cd (X)) ok A 3 -k ok i A 2 B0 18] 4258 48 R K0 -0.995
-0.685, P A R AR I Cd (X,) AT S AL A Cd (X, ) 38 3 52 M - 3E— B K B 48 R (X)) > (R HE52 I BE K X Cd
WECR e 46 o 25 b R Cd Ml SRR A2 1)+ 1 4 s AT OGS RUK AR 45 3R AL Cd 1Y & SE %18 152
M BT LA, ZERR TS Gede A 77 ol R v ZE A T R A R OK A AR R IR & B A RCS B E MRL, 1D 7K

W% 12 CAINRE T B BIRR A = B i
F4 BKCIZEBSARMMETFZ EHNEXRE

Tab.4 Correlation coefficients between Cd content in brown rice and different influencing factors

KR
Coefficient of Y X, X, X, X, X X, X, X,

association
Y 1 0.701" -0.562"  -0.446' -0.605" 0.595" 0.866™ 0.585" 0.935"
X, 1 -0.042 0.028 -0.662" 0.32 0.928" 0.391 0.518
X, 1 0.837" 0.262 -0.424 -0.398 -0.376 -0.766"
X, 1 0.01 -0.206 -0.238 0.029 -0.527"
X, 1 -0.522 -0.739"  -0.673"  -0.63"
X 1 0.473" 0.878” 0.625"
X, 1 0.548° 0.784™
X, 1 0.673"
X 1

*FRTE P<0.05 K VB35 , R 7E P<O.01 AT LB o X, X, X, X, X, X X, XY 4031367525 Cd RRBEERES Cd 7]
AL Cd BRIEDS Cd - IR R e AR R A R W R - R s R R R K A R A REK Cd

Annotation: * means significant at P<0.05 level, ** means extremely significant at P<0.01 level. X, X,, X,, X,, X,, X,, X,, X,

and Y respectively represent stem Cd, acid extraction Cd, oxidizable Cd,residue Cd,soil-root enrichment coefficient, soil-stem en-

richment coefficient, soil-leaf enrichment coefficient, soil—brown rice enrichment coefficient and brown rice Cd.
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Tab.5 Path analysis of different influencing factors on brown rice Cd

WUWET RN e 3 2 R 2
Factor of Direct path MR AL Sum of indirect path
influence coefficient Indircct path coefficient coefficients
X, X, X, X, X, X, X, X,

X, 0.628 -0.019 -0.008 -0.034 0.011 -0.417 -0.048 0.673 -0.011

X, 0.443 -0.026 -0.252 0.013  -0.014 0.179 0.046  -0.995 -1.049

X, -0.301 0.018 0.371 0.001  -0.007 0.107  -0.004  -0.685 -0.2

X, 0.051 -0.416 0.116  -0.003 -0.018 0.332 0.083  -0.818 -0.724

X, 0.034 0.201  -0.188 0.062  -0.027 -0.212  -0.108 0.812 0.54

X -0.449 0.583 -0.176 0.072  -0.038 0.016 -0.067 1.018 1.225

X, -0.123 0.246 -0.167 -0.009 -0.034 0.030 -0.246 0.874 0.694

X 1.299 0.325  -0.339 0.159  -0.032 0.021  -0.352 -0.083 -0.301

3

XX, X, X, X X X X 3R7R 25 Cd RIS Cd AT 464K S Cd RIS Cd - R EHE R A X EHER
B - A R AR R IR E R R
X, X,,X,, X,, X;, X, X, , and X, respectively represent stem Cd, acid extraction Cd, oxidizable Cd, residue Cd, soil-root en-

richment coefficient, soil-stem enrichment coefficient, soil-leaf enrichment coefficient and soil-brown rice enrichment coefficient.
34 #
31 SEBEMMNEBELEKEEE CAHNTIN

IK R AR A TR Cd 75 B S AR S 22> I (R 72 AAT Fil Cys A8 B /KA AR ZE 0 Cd & 3R T CK, 5
Arooj 55! Hussain % Sharma S IF7E 45 R AR s i HT Z FE PR AT T 4 iy L8050 035 i, 240 1
ZAENE, JETT A v R R OK R AR AR Cd VR BE , /b Cd X /KRR 753, AR IR BE 5 4 R B
AR, Ve S B TR, PR R RS R . 140 Hussain SEPBFFE R B, R 5 i
REGA R THEWCEER] M T 5315 5 B RR 7Y TR CAWREZ . BR AAT HI Cys 4b 3
b, HABAR BEK REAE AR AL Cd & i T CKAY IR, 55 RERR AT A G, B s iy S5k BUK R AR
25t Cd 5 A2 B BERE AL B A0 520, 55 BE R AL P R 2 250 kg/hm® I X0 R R4 & R RRARASOR e, L
b g TR T M P 0 AR UK RS AR R Cd 25 i sy 100 B D DR AT BEAE T AR AR B A A T A e i A )
A5 P PR A 1 T BIAR ) MR AR T B8 25 AT ARL ) Cd 35 3 ™
3.2 SERMIDRIXTREE L ER P @m0

Hite K AN A1 LA Cd 25 R RO BR TEBR (B, (ELFE A P A FH A MLAE GMP AR B BE K Cd 35 i 25 KT
CK, AR 56 GMP &b 1Y 8 52 B RH S I T Al Ak G 52 B BHAY S i i, KRR O R AR T B 2 1
CAITZR™, X FE T GMP AL FREAR Cd & f R T HAD AR B . S BRI NRL AR 1 BE K 2 11 SR 16 Fib
EALTR SRR ) 2 T R L X 5 AL AER B BB A R ARl R E R RS R
AR B — B R G, B o e e R OK A B R A BRI ZE ™ O T O AR K R i A
T3 1 R T UL A A8 R S B, A 7 1 AP e R R i S MR R K B TR R AR T L A
KA 5T B, AR 5T A 5 9 T < A5 e it SR A U e R K R o B R Y
Yol S T AT, T IOR it B4R v o (ELR AR AR — Se I TR AT A S B 4598, 1) 20 AR A R X AR K i B
SR ST R B, — 2B n U | R AR K A B B T R AR AT AR A X R K Bk
s JoT PRS2 WAL AL ) A AT BB A E 18 T SRR AR B & i R E TR Z — 2 AR, HAMRAE
/N B SIS S B = R K A AR B i 1 RUR K R N B 1 i s R kT RE AL IR
JIE AR 52 e A 0K 2 1 BT o Y B IR 2 — o A, R R T T i e SR A O RN L i E e BIL
b, {28 37 0 B BRI, B2 i AR MDA 8 R o0 3R B Wi, (e EARE P A R RDG &5 4 T, DT 2 s 4 40 9t
P, B DR, 3 e R S IR S N R AT, R A K o R R AU A 4
R B R o o ) H B2 A . ER AR R T A5 5 B Sk, B i OC T S BE R 2 A A 7 i 2 1 I
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P HEIR 5 B 052 W AL | P2 7™ ot B R ot BT ) A R A R e At P 55t P 45 5 T A 4
TR I — NSRRI o

£

2 L TIA , AR K P L AL PR 2 AR T KRR ZE I Cd 3, Dol b T KA AROS Cd 157 4 5 TR
I TR M S >F Jpe 2 I S R R BE K Cd 5 £ A RCR B 3 s ARG NI B AR 1K B 1 D 16 b
PR o REKRT 18 Cd 1R RIS RE K Cd & AV EAE R, I, 9 DRAIERE R A 22 2 i, o5 X A 1
AT W AME AL

=
1
I
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