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APREMRKZRENE M FHZEYHERNETEIN
MEBU, B, LEF, E OB, FH, ZHE, K #°, ppad

(1. W RHE 22 b SR 520, W0 Bl 310023; 2. Wil 4e kR BRI S I 2E0, Wi b
311300; 3. WiV TRH 24 BE Wivlaa 2 LY E A A H -5 A S PR R F N S50 %, Wi Bl 310023)

WE: [ 86 ] WA AR A AT H LAY ARG FIAER, AR LB HE F- 4 F AR 5 3% 7 05 i 2
ZAMANBRERLRE, [FHE]AFRERR. HEZER., KERFREFIHARRED TR AMF, £E
m(F):VOR) 5 A1 A 1:20, 1:50, 1:100 F 3 AEZRLE, AL FFRANSR, FAREWRRZRESFT I Raphanus
sativus FTHE, hEAERKZFFER S, [£R] SBA, m(R): VoK) 4 1:100 69 29 R RZRRASE AT
HEAEDEERBAREE, m(CR):VOK) A 1:20, 1:508Z Rz ¥ FRTHLA S ZW4A4EA (P<0.05),
m(R):VOR) A 1:20 8, F MG HFFE<12%, m(FR):VOK) # 1:50 B, & ENE4F (BERE. Kk, $RK) AT
S B840 5 F AR T 29.55%~51.89% . 20.77%~76.04%. 37.73%~56.01%, 2 B %) 4KIH R (P<0.05), 4747 AR
KEVMRR A TR IR . KGRI R, HERBE R, FHRG pH, AMELEE. A (As). 28 (Na), 47 (K)3H5F M
THA. DB AEKAFEEFA4AX (P<0.05), AHF FARKZFHELRE, m(R):VOK) H 1:50 Z4ERZHRGF
FAGRARF SR, RBRE, O RAMEE T ERRER, AAEBALEAML, RAENBGFETLL,
[ 438 ] BABEBA. BEBEFARBBRAFNG m(R): VK)>1:50 B, BIREAY MTHL S REREELE, B3

& 4529
XBEIR: AWRRFRR; ATHA SBAK; cHEE; KA
FESES: S718.43 RRRERS: A NXEHRS: 2095-0756(2024)01-0145-09

Toxic effects of the elution from the different feedstock biochars on seeds
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Abstract: [Objective] This study, with an investigation of the toxic effects of biochar on seed germination and
seedling growth, is aimed to provide a theoretical basis for the potential screening of typical organic waste
carbonization in agriculture and the safe use of dosage, which is conducive to the safe application of biochar in
agriculture. [Method] With kitchen waste biochar (KB), pig manure biogas digestion residues derived biochar

(PB), and rice straw biochar (RB), chosen as the raw materials and the control group treated with deionized
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water, an assessment was conducted of the influence of biochar extracts with different solid-liquid ratios (1:20,
1:50, 1:100, m/V) on seed germination and seedling growth of radish (Raphanus sativus). [Result] Compared
with the control without biochar extracts, the biochar extracts with the solid-liquid ratio of 1:100 have no
significant effect on radish seed germination and seedling growth but those with the solid-liquid ratio of 1:20
and 1:50 inhibit the radish seed germination significantly (P<<0.05). The seedling fresh weight, root length, and
seedling length cultured by biochar extracts with a 1:50 solid-liquid ratio were reduced by 29.55%—51.89%,
20.77%—76.04%, and 37.73%—56.01%, respectively, indicating a significant growth inhibition effect of biochar
extracts (P<<0.05). When cultured with 1:20 biochar extract, the survival rate of radish seedlings was lower
than 12%. The inhibitory effects of different kinds of biochar reduced in the following order: kitchen waste
biochar >rice straw biochar> pig manure biogas digestion residues derived biochar. The pH, total concentration
of inorganic salts, As, Na, and K concentration of the extract solution were negatively correlated with radish
seed germination and seedling growth (P<<0.05) and served as the main factors inhibiting radish growth. The
root activity of radish seedlings cultured with the 1:50 solid-to-liquid ratio decreased whereas the content of
malondialdehyde (MDA) increased, indicating the destruction of seedling root cell membranes and the
occurrence of resultant lipid peroxidation. [Conclusion] The biochar extracts with a high solid-liquid ratio
(>1:50, m/V) had toxic effects on radish seed germination and seedling growth. [Ch, 3 fig. 4 tab. 29 ref.]

Key words: biochar elution solution; seeds germination; seedling growth; chlorophyll; antioxidant enzyme

W — IR IR T RE A R, B R IRIFLBRZE M . A R A E R E BRI A
R AP R EREY 2P UESE s AW o v] s LIRSS M . Rk i*%%mAﬁﬁ%ﬁﬁ
FEYIRVER, FEAE st A K 0 R A eIl TG e . BHBL, ARt o8 2 H A BRI Y
P2 =P SR AR TR A TRR KR Z R MO R B . B &S EE s E R, Hh S A ES
BTG Y, H S RS R R TS Gk 4, IR A LR . RN . 20T R ER NG R,
A 00 T IR Xk A58 A A 0 A S Ti%*kﬂ&f%Tﬁ S HHEARY R R G AR EE R,
L, e A9 5 iy T e A s Bt e VI T erAl . R E A K R B, R
. HHFI AR

YEI R T & . i A KRB e B VR B = ™, JC 1 15 5 1% vl VA A 9 5 e XA 40 19 75 4K
N, 3l H TR YRR BN Raphanus sativus 164 E 2 18w 485, BAAARKESE . bowE
RE S IR SRR . ST, ARBFSRI AR R AP B i 4 7R 8 MR, BRI 8 MR &
R EB R, B RREFMIAEY TR N TEEE, BRI 5 A Y A AR T
i 1 K 2 4 ) F PR L BRI A4l

WS

1.1 &

B b A AR5 B EPRFP A PR Al AR A W B A Bl R OK FE RS AR R (RB) . A28 TH
7% (PB) FBF R B (KB), KAEFS AR B AT & BH XA 9 5T e A R 2=l A58 /sy 38, S8 3T
R BT — S AERBO AR A E], bR A LR 7 e v A2 B

K A XA B Bk o WA AR RZOE R 400 °C, 15 2 h, FHEE RN
10 C-min'. 28 A IR T E A,
1.2 LIt
12,1 AMRFRFERANE 3V BURHS LB F K% m(5): VOK)=1:20, 1:50, 1:100 09 LHLGITE
G, TERIR (225 C) TR 24 h, #IEAEAEYFRZRE . BEE TR (As). 99 (Na), B (K) 5 HLA
HEIR, 15 (Ca). B (K). 2 Mg). 4 (Na) S0 Bioc R ACHLEL SR WL 1. BIEWH 2R 5 RS
SRR TR IR, 2R
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x1 HEYRRKERERBENE ESBMY RTE

Table I Concentrations of the total inorganic salts, the typical toxic metals and mineral elements in de-ionized water elutent from biochars
BT mO): L M (e ) TR AT R (g ke ) JCHLEL R
(U] Ca K Mg Na As Cu Zn (mg-g™)

pH

1:20 0.47+0.02 ¢ 1.23+0.14c 0.08+0.04b  7.85£0.05c¢ 1.97+0.31b 1.30+0.14 b 7.08+0.47b 24.50+1.12¢ 9.80
KB 1:50 1.05+0.11b 2.82+0.09b 0.10£0.04 ab 20.01+0.02b 2.25+0.04 b 2.25+0.37 a 8.25+0.47b 33.37+0.27b 8.76
1:100  1.47+0.12a 4.80+0.05a 0.14+0.02a 36.47+0.02a 3.95+0.62a 2.77£0.30a  10.40+1.99a 47.46+0.52a 8.67

1:20 9.71+0.13 ¢ 2.26+0.09c 0.23£0.05b  0.56+0.05c¢ 0.30+0.62a 173.35£1.02b 380.78+6.68b 30.16+4.68 b 8.56

—_

PB 50 12.67£0.24b 5.36+0.12b 0.59+0.02 a 1.31+0.08 b  0.48+0.28 a 194.70+3.60a 511.2843.04b 35.54+3.41b 7.67

—_

1100 13.08+0.36a 8.87+0.08a 0.60+0.11a  2.31+0.07a 0.68+0.17a 208.85+1.38a 547.28+9.04a 43.75+4.97a 7.36

1:20  5.63+036¢ 3.02+0.13¢ 030+£0.04c  0.36+0.12¢c 337+0.17b  1.18+0.18b 22.88+1.04b 19.45+0.69¢c 9.26
RB  1:50  6.73+0.38b 7.90+0.09b 0.40+0.02b  0.86+0.09b 3.55+0.11b  2.06+0.35a 25.05£0.78a 32.07+4.52b 8.75
1:100  8.67+0.15a 9.49+0.06a 0.51+0.03a  1.52+0.07a 4.17+0.29a  2.78+0.82a 21.35%0.71b 45.67+1.03a 8.35
YL KB. FEAREIR R PB.ABISHIE e RBKRERGAT S ANRVNG T EEOR R A 5 Rl — 18 bR e A ) B AR LIS B v
252 (P<0.05).

122 ¥ MAFHAER BEHC20 KIEE . R/ANS—0 8 N E TSRO, 2 5mA 10 mL _Eik
R, MR 10 mL KB TK (ck), BMEHEES 3K, B PHEHEDCBERAE DI TR, 5
IR 25 °C, JEMER 3000 1x, JYERERFEI N 12h-d's PAZEK IS | mm B & AR, 4K 9:00 Giit %
NP L 208, 8 7d, IWWREZER, KR KERE.

123 ¥ B ANAARGANE EEHMNBCESEE, GRINA 20 BT 2E0 . B RE—
HEE MR, INA 20 mL iR RIR AR, XTRRALAS N 20 mL 2587k, BT WA
THREE, AR A I B Tk 3~5 mL, & bFRVR e, HRak 15 d,

1.3 #H&ESHSERUE

Fh—F K& 280 H R ZERFRGR B i SR 1 & 2R 5 L B PR ZERONITR S 7 RETF i & 1k
Bil; FhF A2 (G) T G=X(G/D), H G, NTEE t REIKRZEEL, D, WAL % ZEH AL

BEALVERCE 1 7 K BB 400 9 #REE bally, FERIEHAREK . fE . ik, FiEbs R R
I, BOPME, REZERTFA OS5,

A PR bR E B ARG D 4B A Sy R K T R A 5. WAk Y B AL (SOD) I M . TN
(MDA) it BE RV . MRARE ) . i AL S (CAT) 161k o & 3% i 23 B0 s 5k ] 2 i 2 B
SOD {ifi P 2 2R FHAUEE PUME s (NBT %), CAT 36 PRI R /M, MDA 5 b B8 /R kB 1l 22 SR FH
A iR, AR ARTE I R TTC .

14 HELEBESSH

FH Excel 2019 #3504, 1 H SPSS 26 #4741 1041, SRAERF K J7 220 H1fl Waller Duncan’s 2

HCASTE AR A R B8 | Fb 7 (0 i & g i AR K R B 1 B sg ), (A Origin 2021 i

2 RS

2.1 EYRRBERBTE M FHZAEE

i H8 GB 8978—1996 (15 7K &5 A HEHUbRE ) B 25 SR VFHE RO LM . As BRIEM 0.5 mg- L', Zn FRAH
H5.0mg-L', CulfR{EN 2.0 mg-L'. AWFFREN . mi): VOK)=1:20 19 5 42 b7 o As @ r
m(H): VIK)=1:50 fRE28E 7 R T Cu. Zn Hb%, KFEFSFEST As. Zn HAE (32 1),

FH 3R 2 AT RERBO Rl A i VR (P<<0.05), R BTRARFRLILER, X738 My
RBEAF] . mO):VOK)=1:100 b BT, R FRZFR . BFH . RFEBHE S RER AR F .
m(5<) VOK)=1:20 Btk . SEESIRME e . KAERSFT o= S 15 5 O Rl & 25 3 0 0l LU X IR R T
56.41%. 23.07%. 35.90%, AN[FFPIEAY) 0 Z 0] 25 5 5 2 (P<<0.05), 1 MR BI/IMEKIR R 5 4 b7 3
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R KRERERT B . BEFIEW R . m(K): VOK)=1:50 B AT pe . BEXTEW % . K FEFS AT IR R I s 97
HFPF &% ZE R HIREAR T 10.26% . 10.26% . 5.13%., AHEE TR, m(#%): VOK)=1:20 A2 42 R AL B Fl
TR R ERL (P<0.05), {HARRFEAY R Z 0T R FEZES; m(R): VOK)=1:50 G 3HE R K
ZEAE XA T W S, AL PR & 2 R TR (P<<0.05).

R2 AREEYRRZRENE MMFHELZHZE

Table 2 Effects of different biochar extract solutions on the seed germination of radish

m(H): YRR N . . m(H):  EYIE S N . e
; RZERI% R KEEHR% . K% R KIS
YOk Fk ZER/% % TEIREL VoK) Ak TR /% 2% EEEE
KB 87.5043.54a 35.0043.07bc  46.55+01.20 b
0 ck 97.5043.54a 47.50£3.54a  72.50+3.55a | 1:50 PB 87.5043.54a  47.00£0.00a  49.45£0.65 b

RB 92.50+3.54a 37.50£3.54b  49.15£1.75b

KB 42.50+£3.54d  25.00£0.00c  21.45+6.20d KB 92.50+3.54a 42.50+3.54b  69.83+2.41 a
1:20 PB 75.00£0.00 b  30.50+£3.54 bc  34.25+2.45¢ 1:100 PB 87.50+3.54a 45.00£3.07ab  70.10+1.45a
RB 62.50£3.54 ¢ 27.50+£3.54c  22.95+1.75d RB 92.50+3.54a 38.50+3.54b  68.00+4.76 a

YRl KB. BEAREIR A PB. AZEHIE S ; RB. KFEFEAT S . ANR/ING T EERR Al — 8 bR A [ ab B ) 22 53 . 25 (P<<0.05) .,

PP 2R B B O T HEAR A e 1, A A R R R . T S A HEAC I B PN P A . —
LT, KGR T 50 n A KRR R FIEARTCREYE . (& 2 AT m(ic): VOK)=1:100 (IR 4285
TR NPT R ZEREEO T 50, H XA R EER, R mOK): V(K)=1:100 [T
RFIEARTCHRFEW . m(R): VOK)=1:50 540 T8 N7 & ZEF8 500 46.55~49.45, BEKT 50, @I
BMMEEFER . m): VOK)=1:20 540 T 8 M7 & ZER8 800 21.45~34.25, X+ 50, Btk
(P<0.05),

22 AYRRBEENE M ERKOEE

221 AMRAZFIEINT MO ARG Hm K I mR): VOK)=1:20 0T, KFEFFF
BORARBEEE MEIE RN 11.67%, T3 5T A W i 2B B8 Nt is %5051
N 6.67% H13.33%, X FBUGLERMWIF R 5 L 1 —n s
FRRIE TS, MO LR mp) vk TS SEEMRARIRRONES b B TEE R

=A10]
A 1:50 AT 1:100 2544 F A W) B 2 42 00 8 D 2l i

Table 3  Effects of different biochar extracts on radish seedling survival

FRIFEI rate

HI2% 4 Al AEW I IR AR WO 2 D 4 it SRS m(#): VoK) TP 5/ %
B S, VLB A kR A B ok o 100:0020.00
m(5): VOKY=15100 A& 5T 85 I 9781 K 95 5 4 1 3% - 5o o
P, m(): VOK)=1:50 4544 T A= o e 12 4 VR x) 3 1:100 86.00:£0.82 b
B AR R T IR A IR, SR AR W ok 22 ) 1:20 6.67+2.89 de
%W (P<0.05), MM KE MK N 541 % PB o e
B AW K FREFE S 50 WA L0 N
m(#R ) VOK)=1:50 5040 F B R br e . HE3H RB 1:50 90.00£0.00 b
B IKREREAT R AR AL PR A8 1S 4y v 0 ff ot o 1:100 88.33£0.47b
SYBINEAR T 65.98%, 29.55% . 5189%; Hikspplpe DU KBBPRAIUG PRGN, R KRR

B, RIING BB I b I ] 2 2

8T 56.01%. 37.73%. 48.68%; AR 53 HIKEAR T ¥ (P<0.05).

76.04% . 20.77% . 53.16%:

JEF AR . SIS . K FETEAT AR AL B S ISR T R . R A iR 7
WG RS DA e B, 2R SGIAR R BLZEAT A LR A, AT R BR ;. R,
IKRERE AT B AR AR IR T A4l B QL2 S e 28 S04 tH BRZEATROK, IS TRl N ZEAT A B R Al 54
SET-MIELR s FEFETHIE R R IR T AR DR Se B A 2541 4005, R M BLE balsisbrs, H¥ b4
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Table 4 Effect of biochar extract solutions on the growth of seedling radish

m(F): VoK) AEMIFURFSE ff it /g Hif/em HRA/mm Z5HH/mm W 5i/mm PR

0 ck 2.91+0.01 a 10.23+0.76 a 14.73+0.38 a 1.93£0.26 a 12.60+0.46 b 2.33+0.58 a

KB 0.99+0.01 d 4.50£0.20 ¢ 3.53+0.06 ¢ 1.97+0.21 a 7.74+£1.48 ¢ 2.33+0.58 a

1:50 PB 2.05+0.01 b 6.37£0.40 ¢ 11.67+1.00 b 1.85+0.05 a 12.31+1.18 b 2.17+0.29 a
RB 1.40+0.01 ¢ 5.25+0.07d 6.90+0.42 d 1.59+0.14 b 14.25+0.09 a 2.00+0.00 a

KB 2.99+0.01 a 8.17£0.46 b 8.1+0.78 ¢ 1.77£0.11 ab 13.94+0.54 a 2.33+0.58 a

1:100 PB 2.98+0.03 a 9.22+0.92ab  10.37+1.25b 1.87+0.18 a 12.1£0.74 b 2.66+0.29 a
RB 2.97+0.06 a 9.30+0.75ab  10.53+0.84 b 1.79+0.29 ab 14.25+0.97 a 2.33+0.58 a

il KB. HARBIR S PB. ISR RB.KFEFSAT IR . AE/NG 5 EE2R Al — 5 hR A Al Ab B ) 22 5 .25 (P<<0.05).

iR B IR . m(5): VOK)=1:50 250 TR 3TR B ORI B 104 05 % B, (HAE R
Rk 31.65%. 2553 1 RER 2 vl AT B E AU Cu. Zn XSG TR B AR s A3l iz 4
T I G LR B R AR SRR A A1 2R, W Qi B A K & 7t WA S A PR sy 5 K AR
FEACR PR 2 Wy i) AL 5 i b o AR L, (BTl SR TR ki, w3 hnfd K
KB IR, e Rl E .
222 AEMRBEERIRNE oW ARG SR, m(R): VOK)=1:50 F4 T AV R KRR
P NPT A . AN AR KB B E (P<<0.05), m(5): V(K)=1:100 f4 A= 4 B 5 12 2 % i A
GER2 MR 4), U m() VOK)=1:50 25048 F AV AR PO 55 2 A= BRAR AR A 52
m(#): V(K)=1:50 (R BIRAAIREEI . FEIEE ORI . KRR R B 18 b gt
2 R RO TR L2 SRR AR T 21.85% . 12.00% . 24.32%; MEEER a y BIEAR T 21.55% . 11.44%.
24.51%; M23E b A HIEIR T 21.85% . 13.27%. 24.32%, “Eib#as—3, BFaHi% e MK TS F 5182
PERALPETC W 2 5 (K 1), UEEHPIE XA AR KR B ML R . RIS N R
SN SRR NG SR (B L AR s
Wi R A FEA — o Jof A s 3 e AU 28 T i i 2 T
KB ME N4hih SOD I P AH T X B4 BB AR T
71.95% . 19.04%, KFEFEFFIZIEWIGE FHEE T
37.85% (1 2A). BEREIRRBIRWIE R L M4
T CAT {5 M AH L T XF BN T 63.09%, KRG F
BRI T TR T 9.87%, MG IR iR
WIEE T CAT I PEA LT X 8 22 R i 3 (1 2B),

B AR a
b 2K b

im0 E/(mg g ™)

i

g S V)

AKRERG T S RGERAT T 09 MTEARARIE ALY ke masimon e, RBOKFR AR,
Xﬁﬂﬁéﬁ}“%uﬁ%'f&T 83.57%. 39.95% . 65.93% ([7§] 2c)’ AN FREFR R R —FE b A A Ab 3 8] 22 57 225 (P<<0.05).

RACE s SRR R, BBk . EmtrE Bl $ﬂ§%ﬁﬁ&ﬁﬁﬁ%¥ﬁﬁiﬁ%%
SRR 92 D AT MDA UL /5 vk BEAR LG TR Figure 1 i]i‘izt:i: ?ifferem biochar extracts on chlorophyll content in
TR W38 H0 T 59.46% . 17.49%. 30.58% (& 2D),
AR RIS ST
23 REBAVRSEE MNFHARSBHEREBTHNBEXES

YRR pH, AL S . As 58 MNP R A AR K kB R B U C (P<0.05)
(#3), Zmifls MEKEFTNEZEAGN T, WERmE MR RNFERNR, BRAEYTRKRE
W) pH, THLE S8, & MR K. MRS K2 RBEAMK (P<0.05); M. M5, CAT Hl
SOD i1 5 Na &£ i # 7 AH% (P<<0.05); MDA 5 Na & § & 1EA % (P<<0.05).

seedlings
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Figure 2 Effects of different biochar extracts on physiological indexes of seedlings
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Figure 3 Correlation analysis of extracts with seed germination and seedling growth of radish
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AT M ARBEFE T A AR W e pH OB, S R AR LA N IR AR B R AR AR, St
TR 200 R 5 F 1 ISR, AT Fb 7 2 0270, sy N Rh i & S AR R IR BRI pH . TEHLER
SR W U OC (P<<0.01). B MRFRZER . AZFH . RIFREINS As 2B F A (P<0.05),
XGFHESENY IR R — 3 As MR & A W W I GIE R, B As BT 43 808 AR FH Bk
. K. Mg BHEPAERKEFELFENETICR, EARMRY, ¥ MiFLEZEREE K. Mg 2 B35 7
K (P<<0.05), ULHHRIEM T K. Mg Brit /-8, SXF8 Ml & s s

AR E R 3L, BEE PR L G, R EEUME pH BRI, XTE NFh—F i & fy 4 il 4E
W, RO S M AT IR EE R BRI ERTE, R pH . JCHLER B AR AR
Z5, RSB DFF WRSERBI K A EY A E R, MR FRAHER . EWTURFIEXT
8 N FEEFER A RBVIMRUCH BBk . KRR . FEEETE R .

32 AYMEREE MNERINEKEZENXER

B NF R R E AT IR AL SR M AR K R T AP RIRISCE SR, R A P i
PR 4 )5 5 T X AR T AR . m(HR): VOK)=1:20 40F T, B0 B pH AS{SUBE IR Fh i 40 i 2544
S M A, B EBIAE MR R AR S AR, SR,

As TERIE T 5 BRL MEREAR, BB EMESETR, MEYARKEE A A 5 E
UM, K. Na, Ca B TfEMY T HAERNE S, REYERKRETHLHENESRTER, MR
WP K, Na, CailmilSiiABdEs, WEmEyAERKER . AR AY R E) K. Na,
Ca SFnR O E MAK KRB & .

35N B AR LU AR A P o SR R, A2 IR A e R B U ek . KRS RS A A
RT3 T o 0 4 AR AN M 22 o S R I R i A AR A PO, M A AR A2
PRI RR B IA — 2 WA, 28K Sy . Femisiingi 2 0, Fmghi eis s Kk Y. ALK
AP = 1Y pH AITCHLER 5 804 AR SR IC TR HEA T 1E 5 B9 IR 3 WP s /KRS T A 12 B2 W JE ML R
FEAR T B R b o, B N4l AR ER AT LAMISCE =Y Bt gl i A K R T, (EKAEFS A < i 2 v h A v 1Y
K", Na', Zgmahiifs o Gmoine, MM ERERTD ™, BISHBREIRE A F I ARME
B NIARERIAE 2 02, (BRI ESECR IS T MK EER,

33 EYRRMNE M EERIEIRIZNE

M2 R 2 T B A ERRCRIRART . AW R S BRI T8 b et R g, W
WIS T2 OEAERReR, Imididl T MERERKER.

EXTRALE, m(R): VOK)=1:50 20T, AW AR IEEIE I T2 Ml MDA FTit B /R, 48
WAk T 2 A B 23 R AP AL OR EE R e, DR SN R B Y . RIS 4 AL T
B, i MDA i B R FE RO S S AR R IE BRI 33, 3 — 2D UE TR AR 4 AR A 24
B2 S BAE IR

m(R): VOK)=1:50 5540, R o438 G & /9% b 4 MDA J5t 6 B8 R v B 3 o b 2%
(P<<0.05), [FE} SOD. CAT {GPEsm Ak, FWIEE b &I 7e o A 3 3 i 48 WOT 1 i) o 26 Joih 30 PR 48R B4
Rl R sz 8 T E B, ok B BIEBUARARERE M. KRR R PRI B 4 MDA T
JEE IR W S I A T A gl e, {H SOD. CAT Wl M35 i T X R, S BH K RS FT ¢ 12 H T 0 %o 4 i s i
R, (B nlE s [ PR T, BSR4 VS PR TE R R AR T, DR IR BN &)y i 1 A 4
B, FEESRE pORAPRRE B 4 MDA TR EE R It i/, CAT W& SXT IS A3, SOD
TR T X R, RIS E SR PR 8 Nl JLP A iR e, EARSAXT & Nl s E RN .
4 %k

AR BRBIRA . AR . KRR SR PEIAE m(R): VOK)>1:50 544, XJ3 b
Fh - & K iR Kk B A B I E R, B DR B IMER R et Ak ok . K AERS AP . 4
R s, HAES DA KSR P BAEE SN B . X R, b 3 A et 8 S i & N4l i
AR faE . Rk, 7ERREY ) 12 N A B R Z 0, W6 B4 7 A I (4 A8 9 7 3 A
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