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Autotoxicity of aqueous extracts from plant, soil of peanut and identification of

autotoxic substances in rhizospheric soil
HUANG Yugian', HAN Lisi’, YANG Jinfeng', WANG Yue', HAN Xiaori'" "

1 Liaoning Biological Carbon Engineering Technology Research Center, College of Land and Environment, Shenyang Agricultural University, Shenyang
110866 , China

2 College of Resource on Environmental Science, Nanjing Agricultural University, Nanjing 210095 , China

Abstract: Autotoxicity is a specific form of allelopathy that causes a reduction in growth of individuals of the same species
via the release of chemical substances into the soil or nutrient solution. Autotoxicity effects often are manifested as reduction
in crop yield and difficulty with re-establishment of plants in fields because of low seed germination and poor seedling
growth. Phenolic acids are important autotoxic compounds that hinder continuous cropping and thus their phytotoxicity has
been studied intensively. By means of pot experiments, the autotoxicity of aqueous extracts from peanut plants and
rhizospheric soil on germination and growth of peanut seedlings was tested. The phenolic acids in peanut rhizospheric soil ,
subject to rotational cropping or, continuous cropping for 2, 4 and 6 years, were qualitatively and quantitatively analyzed
with high-performance liquid chromatography ( HPLC). Differences between treatments were analyzed by one-way ANOVA

and Duncan’s new multiple range test. The aqueous extracts from different plant parts and rhizospheric soil inhibited seed
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http ://www. ecologica. cn



6024 A E = 32 &

germination to different degrees, and showed a concentration gradient effect on the inhibition of seed germination. Inhibition
was stronger with increased extract concentration, and the inhibitory effect was highest at 16 parts aqueous extract to 10
parts deionized water (16 g/10 mL). At the lowest extract concentration of 4 ¢/10 mL, the seed germination percentage in
the presence of soil, stem and leaf extracts was 60% , 63% and 68% , respectively; the germination energy was 35% ,
12% and 12% ; the germination index was 2.67, 2. 14 and 2.3 ; and the root length was 2. 11 ¢m, 1.97 ¢m and 1. 69 cm.
At the highest extract concentration of 16 g/10 mL, the germination percentage of soil, stem and leaf extracts was 47% ,
60% and 28% , respectively; the germination energy was 28% , 2% and 0; the germination index was 2.09, 1.84 and 0.
86; and the root length was 1.83 em, 1.54 e¢m and 1.31 em. The aqueous extracts showed different degrees of inhibition
on plant growth, and an extract concentration gradient effect on growth inhibition was observed. Inhibition was stronger with
increased extract concentration, and the inhibitory effect was highest with the 16 g/10 mL aqueous extracts. At the lowest
extract concentration of 4 g/10 mL, plant height in the presence of soil, stem and leaf extracts was 10.70 cm, 12.59 cm
and 17.26 cm, respectively; the root length was 18.58 cm, 14.78 cm and 15.67 c¢m; the plant fresh weight was 2. 86 g,
3.98 gand 5.77 g; the plant dry weight was 0.84 g, 0.90 g and 0.96 g; and the leaf area was 12. 01 ¢cm®, 16. 10 ¢cm® and
28.55 em’. At the highest extract concentration of 16 g/10 mL, the plant height in the presence of soil, stem and leaf
extracts was 9.92 ¢cm, 12.03 cm and 16. 10 e¢m, respectively; the root length was 15.60 cm, 14.32 cm and 14.72 c¢m; the
plant fresh weight was 2. 68 g, 3.86 g and 5.50 g; the plant dry weight was 0.71 g, 0.80 g and 0. 84 g; and the leaf area
was 11.04 ecm®, 12.62 c¢m’ and 26. 10 ecm®. Peanut growth was affected by the presence of the autotoxic substances, and
the impact on growth varied among aqueous extracts from different plant parts. The autotoxicity of stem aqueous extracts had
the most significant impact on seed germination, plant height and leaf area. The autotoxicity of rhizospheric soil aqueous
extracts had the most significant impact on plant root length, and plant fresh and dry weights. Four phenolic acids (p-
hydroxybenzoic acid, vanillic acid, coumaric acid and coumarin) were detected in the rhizospheric soil extract and
quantified by HPLC. Vanillic acid and coumarin contents were higher than those of the other phenolic acids and increased
in concentration with number of years of continuous cropping. The amounts of vanillic acid and coumarin after cropping for 6

years were 0.289 wg/g dry soil and 0. 025 pg/g dry soil, respectively.

Key Words: peanut; continuous cropping; autotoxicity; autotoxic substances
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1 #R5FHE
1.1 M
1.1.1 fhta A

A AT 16,15 A8 5 E R AE A SR BR R BT, PSR B 130 d 24
1.1.2  Ht{ 415

HHEE A T T T TR BN S 54T, 3 BIRERREAE 3a £ K (2006 ,2007 2008 4F ) HiRAE Ky 1#
ik FAE 1a AE2E (2008 4F) MRy 244t 1% % 4F 3a 4E24E (2006 ,2007 2008 4F) HiedE Ry 3#kik
3 EAE Sa FE45(2004 2005 ,2006 ,2007 \2008 4 ) B Ky 4#fitif £ 1, H A XS+ | R3S ED
e+ 4 iR A A BRAE E AR 1R , B IE R T JEME = 02 A8 450 ke/hm® (A BE B SO 15-15-15) ,4E
FHLAMIIKRER 450 keg/hm®, REHHISR A 5 SUBURET: /NI LR 2 )5 R4 0—20 em +)2 09 HIE1EN
HRE BRSSO ke T3 BERISE A SRS | [ — RS S IR M fE AR AR £ (1. 2. 1) . bl 3
FEABAMET R 1,
1.1.3 by Al

XF- R HEAR R (506842) AHIER (AP-001IN) FFHLIR (555794 ) A5 5% (ALR-011N) (75 SR (C0391) K
PRUERE S, B0 ACROS A Rl 75 F I b i 2l (2608 99% ) |, H B 258 Ak 2= 0 A BR A Al . sl
et FF %) A €0 B RO (3% K A 4k, BITAT T s AR 0. 22 o BEFLIERR

F1 ST EERELER

Table 1 Physical and chemical properties of tested soil sample

T3 AP (C) 2R B AR AR LR

. pH Organic matter Total N Alkali-hydrolyzable N Available P Available K
Soil

/(g/kg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg)

14 6.14 8.36 0.82 37.10 2.29 46.50

24 5.88 7.31 0.83 31.48 5.23 41.75

34 6.15 8.45 0.93 34.20 4.81 39.40

44 6.03 8.50 0.87 31.50 5.53 52.21

1.2 Jik

1.2.1 Zffedt

RIS AE VL BHAR MY A2 4 M 5 P8 24 e ) 28 0047, BBk 1 B4R 32 em N AR 25 em 5 22 em, &
A AR 10 ke, iRIGIE 4 IR S35 IEHE (FRBE RHEN 1#) GEE 2a GRG0 2#) GEME da(FRbs 14
p3#) GEAE 6a(HidE -0 44) RAMEIE 9 A . T 2009-05-08 H#E R, AR 3 /0, B 2 kL BE R
I — Uit FHAE R IR 2 B R — A AR N R 0. 05 g/kg 1, P,0, AT K,0 5 0.1 ¢/kg +. PG H
WP, SRR RN 1 bR, A IR AN B Fe K
1.2.2 AR RIFAL AR bR 1 8K 12 1 F #3479

(1) ARIRZKIR B 5

DA AR b KRR il 5

FAEEH I BOE AL AR MR s 33 SRAERH A N AE 2 em 48, R4 0—20 om MR X 1358 | 42 [A] £ 1 R L
FREIFRA NI G 18 B, 4% 17K Ho A AR AR A R SR 9 H B2 3 T hedi vh |, 7840 1R ¥ o e
i, B0 (2000 r/min,24°C 10 min) , B EIE WG UE BB LT 51 C el 728 R W4 SO R 4 , 278 4 1T
A ST 5 32 3k el 00 R B, S5 b /K IR R E S0 4 2710 mL( B T 4 ¢ T AR B T 3L 12 T 10 mL
FB TR AR R Kb 16 ¢/10 mL BIZKIEWE, A 4 CokgaEh 4 e

OAEAEZE A KRG

TAEE AT BUEFE A A Bk, e PR I VAR AR 1 R AR R R BRF 0% Bk 2B (S A Rk bk, 1 25 8 K

http ; //www. ecologica. cn



6026 A E = 32 &

Y)Y A3 s I REER A, A BB BT 1 em /NBE 5 1g/10 mL (9 UG 2558 7oK IZ 0 24 b, 3 U8 R U8
WLeit 51 C e 28 KA POT R AR , B )5 EATCHI AL 4 ¢/10 mL 8 ¢/10 mL .16 g/10 mL FYZKIZ I, LA 4
CrkFEhE ",
(2) AR A A B i & 52 el 1) A= 0 A
PR KIS 148 A Fh T 20 K T A DR 4R A0 BRI (15 em) 20 A 4 ¢/10 mL 8 g/10 mL,
16 ¢/10 mL 1Y 3 Fpif BE T3 2K /KRS 2 mL 355%, DUINTCHK AR, FEfE RO RS R A0 h i 95 7 d,
W 25 C WA s IR, R 3 WK, B RER B 2RI DL, AT A& 250, SRR S8 e b iz | 4 B S
KPR A ZER T, 5d G0 L 25— R & 23 A TR 2.
REFF( % )= (RAFLI TR & 2F iR 80 R 740 x100%
REEH(% )= (5 RN EZFIFEU R T4 x100%
KEEEE=3 (Gu/Dt) i, Gt A% H & ZEFF50, Dt AR & 28 K4
(3) AR BT A8 A Dy Az K s i i A s
1 300 g Bb e AR/ E SRR BaiE K, IR S In A% 2 4 ¢/10 mL .8 ¢/10 mL 4 ¢/10 mL ¥ 3
PRy BE 13 25 KRR 25 mL 3555, B A LR FMEZEAN BRI F T, ICHEKMEX IR 3 WREE A E
520 KR, AN ASRAA AR . B IR AR R TR PR AR bR AR T
1.2.3 AR BR A 58y R 25 ) o ) A DU
TFAEET Ao IBUEAE JEME 2a JEME 4a FIEME 6a AELEARBR 3B miAb KT 5 ik R AT, BF5 )5 2 40 H
i, FREEAE 20 g, BHUZEIRIK 20 mL, LA 50 mL S04, sE i e  $2 R 2 h, 285 =R T ,8000 1/
min #5010 min, B EVERE T 51 CHEHZERMGEREZET REMELIKERZE 2 mL, HFERTT 0. 22 pum 7%
FLUERSEAE Ry - HETEAE
AR 1100 WAHETEIL, Aglient 1100 2 R 50, W& FEFIR % (DAD) o 43 B AR B8 4L 5% ODS-C g
FE(250 mmx2. 1 mm,5 pm) , KPP N =280 nm, #:i 35 °C, #iHEE 10 pL, FaiAH4 R HEER 0. 5% H R
( 0. 5% F 2 =25:75) , i~ 1.0 mL/min,
FER A B C 3 2 A 00 5 A [ o VA B (R R TR A5 Y, DA B8 IO Wk B S A\ A b, W TR B A A, T
RAS B 45 BRI R 2 T AR o T 2 L3k 2,6 R IR AT AR (i I DL I 1,
F2 HAREETEEEETHRESS
Table 2 Calibration curves of the standards under choosed HPLC condition

PRUERE b £ EVEES 4
Standards Calibration curve Regression coefficient
X} -F2IEFEH R p-hydroxy benzoic acid Y=829. 83X-0. 743 0.996

A H R Benzoic acid Y=272.73X + 0.252 0.999

F PR Vanillic acid Y=504. 084X-2. 165 0.995

# 5% Coumarin Y=2305. 532X-6. 89 0.998

T AR Coumaric acid Y=829. 83X-0. 743 0.999

F BB Vanillin Y=1680. 965X-5. 90 0.998

1.3 ks

2 18 Williamson 257" 48 H (¥ Wi 137 154X (response index , RI) VE ki 8 48 Az AN [ 35 067 B = HEZK ¥238 3L
BERN, BV
RI=1-C/T Y T=cC
RI=T/C-1 %4 T<C
A, ¢ X IRIE, T AL BUE, RI>0 S, RI<O S 5 SO IR RIAER O, 46 X5 (B /N 554 P i BE —
B, SRS (BRIEAN, YW LUR R B EAT ) I SPSS15. 0 FF it 4T 22 5 BB W AT 20 g5 &

http ; //www. ecologica. cn



19 4 WP A RN E KR A TR L R A T BUG

6027

Norm.
300 +
250 +
2
£ 200 |
o 3
«
35 Z 150
=2
=g F
g 100 |
<
50
2.957
0
0 5 10 15 20 25 30
fif ] Time/min
E1 6 MEBERESHRERILEE

5. ZE Coumarin

Fig.1 Chromatogram of 6 phenolic acids

A: ZEHTR Benzoic acid; B: F R Coumaric acid; C: X-FRIEHKH R p-hydroxy benzoic acid; D: FHR Vanillic acid; E: FHEE Vanillin; F.

ZE BT, Ph95% PTG BEKPA2E 5 i 3 o0

2 GRE5SH

2.1 AEAAERRAN IR, SR P KR W A A IR
2.1.1  FEAEREIRAS R ER AL B AR B - HEACIRBO A58 A1 A 3541

FELEREIRAS [R) BB AL B AR B - A IR MO AL A= b1 B AT R

IS4
o

Wi (2 3) o SAEAMRPR I ZEAAY K

RWALHLG BT 0) R 2R R R ZER BRI T CK, BUAS [V B B A6 A AR PR 1= 398 2R i
KR W F 6} A0 B A7 AE — 2 BV, LA 4 P i B 2 7K R R ke B P 3 R 3 . AR B 38 2%
A AR AR E 4 ¢/10 mL B, HADF & 25350518 60% 63% F1 68% , MAEHRE 16 ¢/10 mL B W] 43551 4
47% 60% F1 28% , Bl 25 Fe 35 A A5 7K IR V00 B4 1) 348 DR A ATG, 49 ol 1 FH 398 5 | A T) o 58 AR B = 3 ok

R

F3 TLEERTREIBLEARETIEKZEEFF LSRR

oA

Table 3 Effects of aquatic extracts from different parts and rhizospheric soil of peanuts on the indexes of its seed germination

KR Wz K HHE/x100% KR/ X100% L, KRR RI R/ em Rl
Aquatic extract Concentration Germination ratio Germination energy Germination index Root length
+ 3 Soil CK 0.68+0. 17a - 0.35+0.18a - 2.95+1.10a — 2.22+0.91a —
4 g/10 mL 0.60ab -0.12  0.35+0.09a — 2.67+0.98a -0.09 2.11+0.34a -0.05
8 ¢/10 mL 0.60ab -0.12  0.30+0.07a -0.14  2.63+0.95a -0.11 2.08+0.34a -0.06
16 g/10 mL 0.47+0.12b  -0.31 0.28+0.08a -0.20  2.09+0.83a -0.29 1.83+0.21a -0.18
2% Stem CK 0.70+0.29a - 0.30+0.11a - 2.82+0.96a — 3.57+1.14a —
4 ¢/10 mL 0.63+0. 12a -0.10  0.12+0.05b -0.60 2.14+0.84bh  -0.24 1.97+0.13b -0.45
8 g/10 mL 0.67+0.06a -0.04  0.08+0.01b -0.73 2.18+0.85h  -0.23 1.86+0. 13b -0.48
16 g/10 mL 0.60+0.09a -0.14  0.02+0.01c¢ -0.93 1.84+0.67b  -0.35 1.54+0.04c -0.57
I Leaf CK 0.70+0. 19a — 0.25+0.03a — 2.54+0.81a — 2.47+1.09a —
4 ¢/10 mL 0.68+0. 13a -0.03 0.12+0.02b -0.52 2.30+0.77a -0.09 1.69+0. 19a -0.32
8 g/10 mL 0.62+0. 14a -0.11 0.08+0.01bec -0.68 2.04+0.71a -0.20 1.55+0. 12be -0.37
16 g/10 mL 0.28+0.13b  -0.60 Oc —1.00 0.86+0.29b  -0.66 1.31+0.26¢ -0.47

AN IR)/ING FREFR R A PRI 22 5235 5% . KF
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WL TE R B A8 AR RRAS [R5 AR PR - e AR R Sz 2 23R A4 iV 5 B IR TG A S A0
B, PR ZERIM KR IRAE R 4 ¢/10 mL B A& 28385 500 35% (129% 1 12% , i fEH B 16 ¢/10
mL B 00535504 28% 2% F1 0, Tl 25 A i 25 7K IR e B8 1 85 KT R AT, 0 i 4 P 3 i, A [ e 25
KW G X AR B 225 . RPR 3 ZERMOKIZIRAERE 4 /10 mL B, 2R 7 & 2538 50000 0 2. 67 |
2.14 F12.3, MAEHE 16 g/10 mL U435 2,09 1.84 F1 0. 86, 1% 2F 4555t Fifi 5 /K 12 0 Mk 5 Al 185 K
T REAIS , PO 35 R R R B 25 KRR g 22 5% PR 4 2RI KRR IE 4 ¢/10 mL B,
HARK A 2,11 ,1.97 F1 1. 69, M7EHKEE 16 /10 mL BN 435)8 1. 83 1.54 1 1.31, MK WS KR K
R EE B TR AIG , IR VE R o, R TRV 2R KR ST IR fE B & 22 5
2.1.2  AEAEMIRRAS )BT K AR PR HEAR B gl i A= K iy A FEE

AEAEREARAN R EB A7 SAR B + KR AEAE G A KA — e (R 4) . SR AEMRPR 138 ZE Rk
EWAC RS AL L Rk EAR SRR SRR T E AT RN T CK, BIAS [R) e B (9 A6 AR AR PR 8
SRR PR 7K R VR SA R L B A A A — s AR T, LA A P 5 R B A K R VR B P R i kg s, AR
T4 ZERIMKERIRAEMREE 4 ¢/10 mL B, AR & 3000 10.70 12,59 em F117.26 em, MFEHKEE 16 g/10
mL 53504 9.92 12,03 em F116. 10 em, &Ik o 349 Bl 2 7K IR0 B2 R 38 T BTG, 41 il /3 i, (HL2
AR R BEAR B+ ZERIM KR A & 25 5, PR 138 ZERH KR ETE R BE 4 ¢/10 mL i), H4)
B EMREK 54 18.58 .14.78 cm M 15. 67 cm, MEWKIE 16 ¢/10 mL B W 435104 15. 60 ,14. 32 cm 1 14. 72
em,, S EAR A A KRR RS 3G R TRARR , S0 VR P i, AN TRk B2 25 | i /KR R (N A TE 0 35 25 5%
AN [R1 v BEAR B+ K 2 W 1) 5 0 BRAEAE 3 25 5, AR PR 148 ZERIMK IR AEVR FE 4 ¢/10 mL B, L4
PAREEET /3] 2.86 3.98 g F15.77 g, MAEHE 16 ¢/10 mL BFI43514 2. 68 3.86 ¢ #15.50 g, 4 Htk
i Tt Bt o 7K IR YRR R 1) B AT RARK , PRI P 5, AN [R) R B 25 /K IR R R NP A (B 3 25 5, TS [R) Wk
MRS IR S RAFE B E 25 . ARPR 3 ZERIMOKBIRERIE 4 ¢/10 mL B, 48 5pk T FH 5
J1240.84.0.90 g #10.96 g, MAEHKEE 16 ¢/10 mL B 5352 0. 71 ¢.0. 80g F10. 84 g, 4l Hitk T H LKL
KR M FE 8 R T REAT , 0V P 5, A [V B 25 /KRR TA) AN A7 A 0 35 2 S AN [ e J3E AR s 4 48K
FW Y S X BAEAE A 25 5 . ARPR RHE ZERIM KR IRAE MR B 4 ¢/10 mL B, L4 i it i A3 51k 12..01 16.
10 em® 128.55 em®, MFEHEE 16 ¢/10 mL BI04 11. 04 (12,62 em® F126. 10 em® . & M- THAR I Bl 7K
R B 3 TR AIG, 4V 3G 5 (R AN RV BEAR PR 1 ZERIM KRR B A A E R E 25 1
(7] — ¥ B2 IS, A8 A= AR AR [ 08 (5 R B E S8 A2 WBORT &Iy e - T AR 4 il VR RS BE (RD) WU Ay < 25> 0> 4235

R4 LEERAEIBOLERETEKZREELSEHERKBIIG

Table 4 Effects of aquatic extracts from different parts and rhizospheric soil of peanuts on the plants growth

ﬁt{iﬁ ez - **E?/cm R FHREK/em RI Eliﬁiﬁi%/g RI Qi*}fﬂ:ii/g . TR em? "
extract Concentration Height Root length Fresh weight Dry weight Leaf area
+-3E Soil CK 10.86+1.04a - 20.07x4.00a - 3.38+0.60a - 0.88+0. 19a - 12.37+2.68a -
4 ¢/10 mL.  10.70£0.91a -0.01 18.58+3.62ab -0.07 2.86+0.72ab -0.15 0.84%0.19ab -0.05 12.01%£3.87a -0.03
8 ¢/10 mL 10.11£2.12a -0.07 17.49%4.31ab -0.13 2.75%0.60b -0.19 0.78+0.19ab -0.11 11.86+4.74a -0.04
16 ¢/10 mL. 9.92+1.21a -0.09 15.60+5.08b -0.22 2.68+0.31b -0.21 0.71+£0.06b -0.19 11.04+3.85a —0.11
Z£ Stem CK 13.31+2.06a - 14.96+2.74a - 4.28+1.55a - 0.96+0.23a - 17.88+3.77a -
4 ¢/10 mL. 12.59+1.61la -0.05 14.78+4.58a -0.01 3.98+0.83a -0.07 0.90x0.21a -0.06 16.10+3.76a -0.10
8 ¢/10 mL. 11.87+3.04a -0.11 14.21%2.49a -0.05 3.90%1.26a -0.09 0.88+0.30a -0.08 15.71%£3.59a -0.12
16 ¢/10 mL.  12.03+1.50a -0.10 14.32+5.32a -0.04 3.86+1.56a -0.10 0.80+0.28a -0.17 12.62+3.80a -0.29
it Leaf CK 17.63+2.04a - 16.16+3.56a - 6.00+0. 69a - 0.97+0. 13a - 30.31%6.71a -

4 ¢/10 mL  17.26+2.44a -0.02 15.67+4.26a -0.03 5.77+1.26a -0.04 0.96+0.17a -0.01 28.55+6.91a -0.06
8 ¢/10 mL  16.73+1.93a -0.05 15.31+2.11a -0.05 5.38+0.64a -0.10 0.85+0.08a -0.12 27.33+4.97a -0.10
16 ¢/10 mL  16.10+2.98a -0.09 14.72+2.90a -0.09 5.50+2.03a -0.08 0.84+0.08a -0.13 26.10+9.20a -0.14
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2.2 A[EFEAEAEBRAE A AR PR o By RR 2R ST A PP S 5

AR EVEAEBR A AL A ARBR L IERE i rp IR R EE A XN R FHR FERMEER, Kb F&
LR A G R A HAR LA I (R 5) , B KRR RN RSO R A, HLAR R A, A
i A 15 2R AR I 1 7 39 b 1) 5 B VR AR R A 34 T, IR A R S I, M 0..059 pe/g
T4, i 6a Ja HIEF RS R, N 0.289ug/g T4 RIEAR 4.90 15, FUETRAMMA S5 H AR
A, B S ik, 0 0. 008 /g T4, #1E 6a J5 LR A & &M, B 0.025png/g T4, R IEFEM)
3,12 4%, PIRNERRRY L & AR b, R F R A G JEAE 6a 5 RHET A A 0. 289 /g T 1,
BESTECRA TIPS E 2 H 11.56 15, EA4E 6a J5 TP PR IRY) B 1355 0. 314pg/g T 1,
T da K 2a B &, HR & & TIEAE 0P &80, 067pg/g T4) , 2 H 4. 69 1%,

x5 AEFEFEEREERFLEPHBMERSE

Table 5 Phenolic acid contents in peanuts rhizosphere soil of different planting years

VR a FFHER Vanillic acid 75 E Coumarin Kt Total
Planting years /(ng/g T14) /(png/g T14) /(ng/g T1)
1E%E 0.059+0.002 0.008 0.067+0.003

2 0.132+0.010 0.019+0. 001 0.151+0.011
4 0. 187+0.050 0.021+0.001 0.208+0.051

6 0.289+0. 060 0.025+0.001 0.314+0. 061

3 #Fig5itie
3.1 AREA

AR RIS ZR B AR A AR FIAR R - R AR O FL AR i R Mg i AR K B — i B SR,
EL A P B 9 B R ) 1 A T B i | ELA R A B A5, X S AT AR R 45 R A — B, W) AR A,
POIRAR 25 KR WO6T PO JINRR & 2F A B RS , 55 28 TR KO0 BREAR L, PO TCAR, |25 I B 7K R VR A B8 5 1 1
S 2E AR MRAS IR RIAR 28905 7349 G BEEG , B2 o B 18 o, 40 0 DR Y 1 e ) A B 9 8 AR U
K20 A RAEHEAA WS, 5 P HOR AL BRI BE A T, X K Ll A2 b1 B e Al 2B A il 15
AR p R (AR R A T [ R 455 ) KRBT ER A, 2 VSN )0 BAR Bk - 3 K IR R A B X
Pl & A4l AR SR IE B ARV E T, B AR AR SN L 3R i & SR B 208 | W AR, IR AR
FIIR 2K BE Lkt B/, LR 5 7K 2R A B B B B2 1o, 1 TR B A Akl P P A =) (A AR 9 45 1
IR UG Y KRR VA B DA 20K B — I SRk BE B, A g 7 AR AR AR T X — MR AR A2 B8, HL AR
AR T 27 FE AR AR A AE R RO, R AT ORI, B LA L 1 3 kb 1/ 3 4 R 1/
3 4h WREENTE 0. 2¢/mL 1 0. 1g/mL (4L BOR AL BEFDT-BF, BT ANHE &, $L OB BT 15 A RN & ZE 340
HIE IR E] 100% ; 4 HEBOR A FEFEAR ] 0. 05/ mL I Fh 715 4 R0 . _E T SR B 11 A& R A0 30 461
VEFARES) 36. 4% 2 Wik Ay, AN TR1E BE A8 7 SR IR 1 1 7 & A S [l A 8 () 0 o el 3 (e b, B
PR AR BE 1 T e, AR P3G 5 | Bt W B AR T o 55 2 2 T 2 R B A " B

AN ST & BRAG AL Fh B R 52 BRSO A AE AR 6 25 57, DA ZROK B Y A AR SR o W 4 5 46 A
HT A 22 F BRI TR A7 AR BB 25 5 AEEE X Al AR K i A [ I 8 A LR A 22 SR — 3, Hop DLk
RO A Pk e A TR [ R A I, R BR R KR RO G AR | Rk R SRR T A A
VER AR . FEIBLTERI S it e B0, 48 46N [R) 5B A7 A 5 YB0% o 1 W & Rl 1 A A A7 A4l 4 T, (B 410 il 4
FHAREE RIS 25 59, Ho it A& ) 227K IR B B B S8 R oV T, T AR B 1= 498 AR 3R AR 2R 3 WP 11
PO VE 55 , B 2 eI A0 e B A 0 b 7 5 e Al i (0 A1) o TR R B A 431 7= 0 1) 7K 5 TR 0
B AR KA A ) R 2R K IR SRR 4 P AR A MR, AR AR R g i AR K Bl TR Y R
PR3 SR SR R AEEAR R 22 57, 0 L DR AT g 2 R 4l it AR R AE LSRR , 2 BN 2 FP IR =
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SO R B N SRR ISR R IBR T AR R P RIAE T AL S A A LT 4 A A
YERL, & F UL EA A Rk — 200058 . i nl U R PR iR R B = KRB LR 715 22 Mg i AR K 1
H B R R AR, 3X T BB S5 A SE T B K12 R e B2 AN IBORE o TR0 4 G (B 0] LS A 9 2, 40 14 A R R AR
B A K I PR AE VR BE IS B SO LR T 2 g i AR K A — e i A SRR, B ORHEBR Xt 7T B
IAEY EAERR AR R 2 —
3.2 AP A YR

HEAE P RIS R AR B A A 24 2 A R IE , 7 A T A i v I R 2K W I e RN R S
AR TR, SRR ) IR AR 5T T RE R S o VR B AL A R AR 2 — . SR EOR A FE AR
B AE A AR PR R 5 b B TR R R B YRS R F IR FEMRME SR, KPP FRRME S £ S
SRR H AR R AR I | R R IR P R 1 ARG, AR I, A SR RN N 3K R I R 7
- g B AR A B A 3 g T R R 5 A B SR A A R AT A S A5 SR I ARAH ], A T AR MK
BB TR A 398 mp YRGS 3 TR R B R BT R IR (0 77 A, T & B 3w ok LRI B R 0 Jo ) 5 ek
VAR BR A 38 i 5 BRI DR AR A S B 2 % AR AT BR A3 n, H O 2 9 I e 264 5 i
W2 PRI R P BRAR P R LA b i S P (B A R B AE , A AT 5a 7a 9a WIS B EE T la,
3a, HA Rl 9a AU X 47.93 ne/g, LR 1a AOIRE T 1 A5 (BMEASE AV, 1E3 WA AR PR 4 3
AEBL T WA R I, HLHCAE 38 b i S B RN i, M VE AR B 1 b A B FR 4 R R S e w1, IR
I MEE DR TRATIAE AR B+ e S 72 T — SRR 5, (B T R REAR F A6 A R B 4 38 v Ay 423
FRIRP AN XTI AN 28 E— 2 AT 508 o DI A0 W8 T DA 48 7 S 4 0 A6 A MR s = 18 v 5 i ) I o 2%
B B Se PN TEAE IRV EIAR R S 0T, MAEYIAR 250 264 P USSR A I S5 R M . DR R VEIAR 2R 43 b
(AL I i — PR ARAIG, i ELMC R 1 R R 25 ) 2 B e W B i T4, 1 3 b B Ok IR A 2, A 4 ]
DATE S AR 2R i KR A ZE bRy 45 2 PR 42 1) IR BT HRORE AL B 5, (EL X A 9 v i R 0 I A T R 1Y)
i v L, 8 17 2 DL, 20 A 39 v 1) I TR 2 A SRR ) T AR 25 2 e B o sk 7 i A W/ L e Ak oy S ¥ 1 5, -
FIRE SR EGR . HIEEE R AR 5 Ak ) TR 4 v T R RSO AR R AR DG 1, + 48 pHL fE
] )42 R i Ak SR I A 7 2 RN A, U R A SRR AE 3 A I AL TR AR BR T B2 i R Bk
AREN, A WX P Bk o3 it = A A B e 25 e VR, 0E N S R R W) B 463t | SR8 37 I ik
FO-RITEF RN 10.4% FHFEEEN 4. 1% IR N 2.25% , 15500 82. 5% —97. 75% 1y BR B 1504 943 fie
SR 0 A K T S AT AR, R 8 A5 7 4 T 3 g R ) T A SRR I, T 200 1 R R S A 1 4
HNHE BRENE TERR B, VEB RN ST & B AL AR AR B v By AR ) o 4G, X T RE S Bk LA R A
K,

AL, A6 A AR £ 38 b 2 A A7 A A I B BRI o SO i, R MR AR A K R T B AE AR P 1 3
HR AR MRV 25 K 3 I — S ARSI, A RRIR AIEAR
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