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WE: [ 8] AR AR ANest £ RAMIA R EIR Nicotiana tabacum 1% 3 £ F B = E RO ¥Hh, HERMEMER A
A A T R AR R B A LR, [Fk] 2l “EW 116’ N. tabacum ‘Yunyan 116° A##, & EFH#E
RE (T1). AR RIAAIIE (T2) A A M R ST RAE (T3) 3 ANREE, A6 A M R R AT B IRAR R AR EN . KE
JA T BB F MR Hoh, [ SR ] AL AFALIETRABMAL R AR RS H4F, P, REAFEHESBEE
HAT2RERG, 5 T1 RAEALIRET 4.2%~46.8%; MkFHFe R ERFENTILER S, 5 T1 LEA0L45 5
REHT 11.6%~41.1% %2 19.0%~53.1%; & RA4T R T MMk A K MG, B30 T2 LB RE; 2 EHR
FTHHM ZIRIE ALY, VA T2 fo T3 AR &5 768 AN R FIATE TR IR e = 2 fe S0, RIVEG WL E R
B, P T2 4B Z ARG, 5 T AEAKSFHEMT 16.9% 2 22.6%, b, L4 5 5 ERest )G I8 R
Yo BRI AAT FOLH AR SGER, BB T AT AERF RS GARE, RETETRA; MEASH T REAFRE
S (EBHE 30, 604 120d). RS0 (EBHE 60, 904 120d) 5 BEHEGLE R TMERE AT W,
(&) AR RAICAA THERRRGERET, THWEIRG =50, RAFKEEGLERR, EPEALY
JRAEANNEA LR B4, B 4K 4 %31
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Effect of biochar-based fertilizer on root development, yield and quality of
flue-cured tobacco in Chongqing tobacco growing area

SONG Peng', LIHui', JIANG Houlong?, ZHAO Pengyu', LI Lixiang', ZHAO Biao', ZHANG Jun'

( 1. College of Agriculture, Henan University of Science and Technology, Luoyang 471000, Henan, China;
2. Chongging Tobacco Science Institute, Chongging 400715, China)

Abstract: [Objective] The objective is to explore the effect of biochar-based fertilizer on root development,
and yield and quality of flue-cured tobacco (Nicotiana tabacum) in Chongqing tobacco growing area, in order to
provide theoretical basis and technical support for the rational application of biochar-based fertilizer in this area.
[Method] N. tabacum ‘ Yunyan 116’ was taken as the research object, and three treatments including
conventional fertilization (T1), biochar-based organic fertilizer (T2) and biochar-based compound fertilizer (T3)
were set up to analyze the effect of biochar-based fertilizer on the physiological activity of flue-cured tobacco

root, chemical quality and economic traits of flue-cured tobacco. [Result] The application of biochar-based
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fertilizer could optimize the physiological and nutrient indexes of tobacco root. The root activity in T2 was the
highest after transplantation, which increased by 4.2%—46.8% compared with T1. The number of lateral roots
and adventitious roots in T3 was the most, which increased by 11.6%—41.1% and 19.0%—53.1% respectively
compared with T1. The contents of nitrogen and potassium in root system decreased with the growth of tobacco
plant, and the decrease was the slowest in T2. The nicotine contents in root system increased first and then
decreased, and those in T2 and T3 were higher. The application of biochar-based fertilizer could increase the
yield and output value of flue-cured tobacco and improve the chemical quality of flue-cured tobacco. Among
them, T2 treatment had the highest yield and output value, which increased by 16.9% and 22.6% respectively
compared with T1. In addition, biochar-based fertilizer could improve the nitrogen alkali ratio, sugar alkali ratio
and potassium chloride ratio of flue-cured tobacco, improve the coordination of internal chemical components
and improve the quality of flue-cured tobacco. Correlation analysis showed that the potassium contents (at 30,
60 and 120 d after transplanting) and the nitrogen contents (at 60, 90 and 120 d after transplanting) in root
system were most closely related to the chemical quality of flue-cured tobacco. [Conclusion] Biochar-based
fertilizer is beneficial to the growth and development of flue-cured tobacco roots, and can increase the output
value as well as the chemical quality of flue-cured tobacco. [Ch, 4 fig. 4 tab. 31 ref.]

Key words: biochar-based fertilizer; flue-cured tobacco; root system; yield; quality

A I R FENE S — B DA AE D B ok B T, AR AN [R) DX 3 - MR a5 L R R AR R i DA SR it
JRE, SN LT SCCHL T EC TR A AP RE . AW B B ORALBRZE M . B R Y 3R TR
R v O P R A, 3K (A A o e SN A G A - SRS P S5 R 8 7 - SR P B S B A T TSR
N, AR A W B s BRI AT DA 3 s IR IR, BRI A Y, B[R]k
LA AMEY, 5 58 pH RIS A RES . FEA IR, it A o B A AT S AR e, 4R
MR g 1 H T AR R, BESE N OAHGE T K 2R A Y B B IR 2R A, JF O AEdL
+ . WA H AR 0 AT

AR TR SEREAE K5 1 Nicotiana tabacum PR C 245 8] — @ HET, (EAH ISR 2 4 h et
A ) Jo e S AT o) 0 AR M- ER AR A B SRR T Y, X AR Rk E A S S AL A L BOC R Y
IS B iR IE o H DR AR XA P S A PR R A s, R R A X, Bk, BEEA
MUAL Al Eb i ask 20 0 B AR O0 3G I, 36 DRATLE X - S R R o ™ s oy, IRk . hifk. %%
5 UL KU PR 250 AL © S AR R e pg r) R RS Sl - 35 DRATIN - 8 7E 2005 4R 22t B0
TIEMRAIE, A—RU B g E iR, TR AR R ARIA 65% LA RN,
R Bl 83 Y R N B 35% ., DRI, AR 7 rb I SR B it A= 0 SO e L L o g T 6 it e %o 7R Ak -
HERIR B, RAOC TR AL AR LR B . AR R =00 1167 N. tabacum  ‘Yunyan 1167 A1k},
TEH PR K B B UL . A9 0 SE A AR A AR 1) o e BE TR A K R, 98 A= 4 e A X6 4
TR R K . 77 E AR S BT SER , DU 5 5 20 i A A 7 R4 v A A 0 4 2 BE R AR A1 Fn 47
ARZHE

1 #MEEF&®

1.1 AREXER

T 2020 41 2021 4F 3—10 A, 765 Pl 27K B B AE H PN R 22 5 r 52 7K R 56 3 (29.14°N,
107.96°E) FF A5 o KHELFIAR I B 148 1 8, ZZBRIN . %X R WA 1R 2= WU, AR R
17.5 °C, F¥HREKE N 1241.0 mm. HIERRG WL, pH 5.4, AP A HLER 5T & 555055 518
24.1 F114.0 g-kg™', BAARAL. HUSWE. USRS EUTIh 88.8. 12.8, 147.8 mg-kg .
1.2 it

KIS BEAL Iy A5 . MRG0 | Jo/™ e 3 s i Ik, REUGERREALR T, ik 3 A~k
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O MHEAE (T1). He MY Mg I, ik B 2 250 kg hm > FIHE & A HE 750 kg-hm %3 @49 JFi ¢
FEAHUIE (T2). 7E T1 b FEILAHE T 347t A= 4 e 36 A HLAE 1350 kg hm 25 QEW BRI L IR (T3). 7F
PN 2 250 kg hm > Ay FEAl 384t A= 9 ot e FE S TR AE 750 kg hm >, o T1 AN T2 AbEE A A0 552 A0
REEEP TR LR 6:12:25, A0t e 356 52 TR IES rb A UM B0 R A 40 T e P U & LUy 8010220018, A i
S WU K B IR BB 0 Bh 85% MY B LEIE I 15% B9 . AACHRY BIFIR 2 . 1 BRmRAS A
TRIRFI A I, PRUEA P AR IE AR R BB E R 3 vk, 39 A/RIX . AR B EEA DL
AP 0 e HE AR NE 8t BN At E R BHE A R R4, BEXEFh B 1167, i E KT
INEI KA A ER AL, I R AR AN, T 5 H LRk, BREE N 16492 #k-hm?, BiiTi
120 cm, BREEN 50 cm, ZBEN 40 em, Hofts F a1 45 B AR OBE YA AR B H AR AT
1.3 HRRESLIE
131 #HAEAHBRESLE HRHTERBRIGH 30, 60, 90 f1 120 d, & HAE b #LEAG 1R F M 19 1% 4R
3 bk, BUREBRIR R 20 g 75 M IR VKAE-80 C NARAF, FHTIllE A ¥F845, REES, 76 105 C FAFH
15 min, 65 °C #tT E 15 M EEYLIE TR, 1T 60 Hif, 38 AE DASRAE, FHFI e R 2 B0 A
BT 1t 5348
132 ME#eREbam® HBEARE 120 d M R A T i B3 TR, SRIUS H RN X 3T
G —HnkTHbE . AKHE GB 2635—92 X HtEE 5 AU XE AL S AT /3 9, REALIR A IR A AR
M2 2.5 kg, BT 65 CHUARM =, Mfvad 60 Hif, TINS5 Mt fb 2z
14 WEMBRFE
141 MRAAMFEWIGAR BRI RN S =28 Y Uk 2 15 MR R EUT R R B E
RIEMRE, MR AREF A EOR KA CEET R E , MR 2R MRG0T 12 43 B5OR FH B EUE €2 32 )z ),
142 ZF-HARIEAR A0/ NX M BRI AT, BT R R RIS e R S, R
GB 2635—1992 X & J5 MMt #4509, IHRE . S LS.
143 ALZ&RFa4R 43000 E 3B 45 b BRI J5 KR ) FLAL A R A (B B01Y, AR LR E R
BEIAE ;s EREAGA JFHER FH 3,5- ALK AR (DNS) Fo (a5 5 HRBCR SR BB (o e s S8 TR
FHIZHRTE (AR AL MIE s AR A CEETHE I E .
1.5 HEHITS5HHF

fifi ] Excel 32 FREUHE , >R SPSS 22.0 XHHEIHAYMR R TG S . MRAE . R RZ . BHAHE 05 25 50
T 0% Je MR 26 G IR AL 2 il B B 004 T 22 T L R AR 5 4087, Horp 28 LR Duncan A9 SSRGS
(KR 0.05), AHIC/M AR F Pearson AHOC REUH B KSR Origin 2021 Z: 41,

2 HREHAAH

2.1 AN[E) A R Ak BE X e KR R 2 IR B B2 i
2.1.1 READ R REAIET IR ZE A Hn HE AT BEE EERRRET E e, 3 AN
AW ¥R I TR &A1k, DIBIRIE 60 d Bl s, BAk)E 120 d BT&EAL. EBRE 30
dif, 3MNEFRMRAR RIE I CREZER . EBARG 60 d i, T2 AHIMR RIE 148 T1 A B &5
(P<0.05), fEREAKJG 90 dRT, T2 5 T3MHMMARIGE H LR EES, HE TIAHE M B ERET
46.8% M1 34.4%(P<<0.05). FERAJG 120 d B, T2 ZbPRAYAR RiG H15 T3 Ml T1 AbBE2: 7 B 3% (P<0.05).
AW RSN TT ABE S AR R0 0, VAR DL T2 A AR A
212 REAEMRFITEAEIRR ST m R 1w ROIIRABAER ARG 30 d if, 34
AbHR T S . FEREAS 60 d i, T2 A T3 AbFEAMIAR 480 2 & T T1 A FE (P<<0.05). TERE#K
J5 90 d i, 34 Ab PR AR A BN R B /MKIR i T3, T2, T1, T3ALELAHLL T1ANFEHG N T 17.5%
(P<<0.05). TERARJT 120 d BF, T2 1 T3 Zb¥FL T1 AP & 14.7% F1 26.4% (P<0.05).

BAJE 30 dBt, T2 M 3R A M FZE S T TIAM, S5 TIAMER EFXER
(P<<0.05). #A#kJ5 60 F190 d i, 3 MEHAAEMRFEMNKE/IMEKH T3, T2, T1, H 3 MAbHE
EPE i 35 22 5% (P<0.05), BakJ5 120 d i, DL T2 bEER RN ER K52, HUOh T3, &N



55 40 B4 6 1] K MERE: AR SRS EE DA A DX AR 28 K T B o R i Jo X 2 T 1235

T1 AT2 T3 s =
w. = £ 1 BREREENRRERLE FRIERS
b 2L
iy == <
T: 250 ¢ %E Table 1 Change of root number of flue-cured tobacco under different
< 200 L+ %E biochar-based fertilizers after transplantation
en — N =
b . %E R bt a]/d bR AR/ 2% ERR/ A
= 150 —
_ﬁ y %E T1 13.844.1a 62.4+1.3b
5100 % %E 30 T2 14.3+1.2a 74.9+2.6
N& % ég T3 15.4£0.8 a 76.6+3.1a
= 50 f —
% %E T1 17.5£1.4b 89.2+1.5¢
0 & 2 60 ™ 227292 117.2£1.9b
60 90 120 T3 24.7+1.6 136.6£2.0 a
R ARt IE)/d
e m e . ‘ G T1 25.743.8 b 59.0+4.8 ¢
AR B R [ I [ AN R A 22 ) 22 S 23 (P<<0.05). 9 ™ 26.341.0 ab 68.6:0.5 b
CRNEEVES P S S VS Rt S T 302240 750833
& A TI 23.1+13b 44.8+0.8 b
Figure 1 Change of root activities of flue-cured tobacco under different 120 T2 26.5+1.6 a 54.7+1.5a
T3 29.2+1.7 a 533%19a

biochar-based fertilizers after transplantation

Uil R [F TR [l TR R AR 2R R 22 52 .25 (P<<0.05).

TIANEE, H T2, T3 5 TI1AMBEZE Tk B #KF (P<0.05), AA b, kR A MIAR 2580 FUA 8 AR 45 5L
T3 Ab B Z
213 REAEMRFAICITH IR 2 AT RABBR T4 Hw ME 2 ATLUEH . 3 0BR R
T 3 BB AR A 2E K B T R, RSk 30 F1 60 d I, T2 i1 T3 Kb 354 JA KR AR 240 I i 40 50ty
BT T AN, Hoih T3 ZbFR R E S T T1 AT (P<0.05). ARG 90 F1 120 d i, 3 NAbFEAEREAR 240
RO i 22 5

A 3 AL, FERARIE Y 30~90 d, T3 A1 T1 AbFRAGKHRRHE 22 ZUF B0 504 T T2 4b B, Hh7efg
S5 30 d B, T3 5 T2 ZbFAHARAR R AU i 53 A0 2E S 0 3 (P<<0.05), FERARST 60 d B, 3 /b3 (i)
MR R E R RSB ES AL E . 7RG 00 d i, T1 A1 T3 AbHAR & ZUF 0 B8 & T T2 4B
(P<<0.05), TifEREARSG 120 d B, T2 AbFHEAR R AU -8, H5 T1 AbHIZE R B3 (P<0.05).

30 ¢ [T zAT2 ET3 50 ¢ [Tl ZzZAT2 EET3
a
ab

o

a

~ 25 b V'E 40 =
= = .43 » BIES
TIE N I - = .
Sl El Al 2lrE Saligl -
B =N =lN SaN = ol 2| 7
1% =18 =} =18 = 10 = |
/E / = = = = |
o L = %; %E %E o L 7= é‘
30 60 90 120 30 60 90 120
T I ) /d TR a I H)/d
AN = BER 3 () — I [R)AR [) AL R ) 22 7 S 3 (P<<0.05)6 ARl BER 7 (] — B[R] AS [R] Ab B ) 22 7 12 2 (P<<0.05).
B2 REAHFEARESRZFFTES LN TR B3 RRAAWREIER R SUE T4 %4
Figure 2 Effects of different biochar-based fertilizers on potassium Figure 3 Effects of different biochar-based fertilizers on nitrogen
contents in roots contents in roots

P4 B 3 AN BE R MR R R B AE R ARG 90 d BF ik m . AR5 30 d BF, 3 MEFEAHR &
MR B B E 2 5. BT 60 dif, DL T3 AbBIAAR IR R B0 T o diik s, HE g s T
T1 5 T2 4B (P<0.05). Bk 90 d B, 1504 T3 AbBif s, H5 T2 4B 257 B3 (P<0.05). B4k
Ja 120 dF, T1FD T3 kb PR 0E 42K, DL T2 b BROH O T & B s, H 5 T1 AL BRA) 22 5 i 3%
(P<<0.05).
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2.2 AEEWFRxERITEEE~Z &R &
221 MHEEWZHERG YR NE 20,
T2 A FRA AR = g dwr . b T1ARFE 16.9% (P<
0.05). T3 5 T1 4bFE2EF R, {HIL T1 LRI
T 11.4%. 3 KRB P 5 77 i R EI/IMRIR Ry
T2, T3. Tl. 3 AbEEEI I 2274 B E (P>
0.05), e T2 Fl T3 AbBEAG I i T T1 AL, 4%
Ab ] b A L 22 R 3 ((P<<0.05), L
T2 AhHifg e, HKCh T3 kb, )5 T1 AR, &
Kb, 5 T1ACBEAR L, T2 F0 T3 ZbBEfg /&, 7
RS S S S NI B B b | P S S AN
T2 A PEASCR A, 18 B it FH A 40 5 A ST %o 48 I R
A7 e B b e SRR E A 38T B R AR R

222 ¥ERAFE SRR n M NTEL 2R AR
3 B G P ) e 2 o 0 R B ) EE AR AR R
3N T2 MBI SN B A . R
B MBS A, EORER LE R A 2 S Ab
B (H T3 Kb B SR A B SRS A B
JgE, FE 3 AL ARG LR AR L A R . T Ak
PRGSO R O i s, 5 T2, T3 b ER
W2 (P<0.05). T2 AbHEE S EE 7. &
JEBE . BB B BT B o B AR e, Hi, 3
Ab B ) B R R ) R TR A B 2 S
# (P<<0.05), H. T2 F1 T3 Ab B A J500E 5 i 70 51

12 ¢ CITI T2 EET3
o 10r ==
§ i bb %g
2 2| =

2 % %E

30 60 90 120
&5 I )/
AN R BER IR [R]— I A AS [R] A 2 F) 22 57 23 (P<<0.05).
B4 RF AR IR R IR E 5 S
A
Figure 4 Effects of different biochar-based fertilizers on nicotine

contents in roots

R2 AEEYFRERLETEFREFEIX
ML
Table 2 Comparison of economic traits of different biochar-based

fertilizer treatments

e el Fjﬁ/ j%’r/ b R 25
(kg:hm™?)  (JigG-hm™?)  (i-kg™) Lt f51/%
Tl 1933b 53b 274a 83.1¢
T2 22604 6.5 285a 86.0a
T3 2153 ab 6.0 ab 28.0a 84.6 b

B AR 5 BERR 22 57 135 (P<0.05).

25 (P<0.05). T3 AAFAYH RS AT E0R M, 5 T1 A2 R B3 (P<0.05), T3 I AHIE
ORI U A, S 2 AR A SR B 3 (P<<0.05), BEER LI LA T1 Ab3Sm . HE IS MR BB 3 4
Ab PR S T L KRR R T B A L 22 R B, EE SRR T A L T2 Ab
e, H5 T8 T3 AFE 25 82 (P<0.05), BRI LA T1 AbFE &

®3 BREMLFERS LR

Table 3 Comparison of chemical composition of flue-cured tobacco

34 AbF /% H1/% N R /%

BVE % JHT % WEGLLE SR/ % AL

T1 024 ¢ 1.51b 6.43b 19.82 ab
a2 028a  151b  S4lc 20732
T3 0.26b 1.90a 732 a 17.74 b
T1 0.35¢ 1.65b 475b 21.84a
- T2 0.40 a 1.70 b 423b 22.39a
T3 0.37b 2.09 a 5.63a 20.58b
T1 031a 191b 6.12a 20.87 b
TR T2 0.33a 2.53a 7.57 a 24.66 a
T3 0.34a 2.18Db 6.53a 21.39b

2735a 244 a 8.12a 273 a 1.07 a
25.61b 2.55a 8.13a 2.57b 097b
23.17¢ 2.61a 6.80 b 2.89a 1.11a
28.01 a 2.18b 10.02 a 2.31b 093 b
28.64 a 2.56a 8.75b 2.46 ab 0.96 b
27.66 a 2.17b 9.48 ab 2.74 a 1.11a
31.21 ab 1.86 a 11.22b 2.15a 092 a
3243 a 1.89 a 13.05a 2.02a 0.87b
28.89b 1.93a 11.08 b 2.10a 0.87b

Bl R FRFOR R SRR R AL PR 22 5 35 (P<<0.05); &, #1 . IEJEUHE. B, MO, BRI B E

2.3 RBIARREKIERS B ZERRISFRNEX ST

HIEAMT (32 4) AT BEARJE 30 d b, HER B0 S0 S 12 B3 IEHE (P<0.05); BAJE 60
d B, R S AR R B B IR OE (P<<0.05), SR L R B UG (P<<0.05), ARSI EA
50 EASC (P<<0.05), [H5 M85 W2 A OC (P<<0.05); AR5 90 d B, MR MG W BA 2
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A OE (P<<0.05), M-I & B B IEA DG (P<<0.05), 1A 28 05 HH ik i JRObE & i 3 6k oG
(P<<0.05); BA%J5 120 d B}, AR Z K65 A0 -2 5 5 25 EAHSE (P<<0.05)., MR 240 55 00 i Aok 52 5 25 IE A
*(P<0.05), #RAZSMFH G L 20 T E IEA S (P<0.01).

F4 BARRMEKEEM U ZRRAEXSH

Table 4 Correlation analysis of flue-cured tobacco root traits and chemical properties

SR

BAGHRd  REREMER

YAk J5yi BA By R WL Am ME &
AR 0.395 -0.410  —0.621 0.665 0.936 0.213 0.970 0.528 0.996
LEIT —0.835 -0.970 0.663 -0.618 0.512 —0.924 0.068 —0.743 0.262
30 ap 0.252 —0.543  —0.496 0.545 0.978 0.064  —0.923 0.394 0.998*
A —0.899 -0.930 0.754 -0.714 0.397 0.966 0.196  —0.823 0.135
AW N 0.919 0332 —0.99 0.997* 0.434 0.828  —0.870 0.968 0.660
LI -0.075 -0.785  —0.188 0.245 0.993 -0.263  —0.748 0.076 0.924
0 i 0.573 0216  —0.767 0.803 0.844 0.407  —0.999% 0.690 0.957
A —0.955 —0.428 0.999%*  —0.999* 0.339 —0.882 0814  -0.989 -0.579
ARG 0.789 0.081  —0.922 0.943 0.649 0.658  —0.967 0.872 0.830
LEIT 0.976 0.499  —0.999* 0.995 0.262 0917  —0.765 0.998* 0.512
% ap —0.858 -0.201 0.962 -0.976 —0.552 —0.745 0929  -0.925 -0.756
A —0.999*  —0.698 0.957 -0.939 -0.015 —0.987 0.582 —0.984 —0.284
AW N 0.958 0.860  —0.849 0.817 -0.245 0.995  -0.350 0.903 0.024
120 LI 0.922 0339  —0.991 0.997% 0.427 0.832  —0.866 0.970 0.655
i 0.616 0.997*  —0.389 0.335 -0.759 0.754 0.254 0.491 -0.556
A 0.989 0562  —0.993 0.984 0.189 0944  —0.715 0.999%*  0.446

YL . *FIRP<<0.05; **F/RP<0.01,

LR, MARPEIR S 1L 5 R 2 M e RS AR AR ARG C R, HAERS RS 60, 90 1 120 d
BB R gt R R IR 5 U R 1 A R AR S P K B B K OF (P<<0.05). FERSHRT 90 Al
120 d i, 4R ZR AL 5 4 it R BAR D M RV RE At 35 5 535 7K OF (P<<0.05).
3 it

WRRURVEDIROK A FIFE A TR, RIS EIEMAA HLIR 25 2 W KA T 1 1
B, OGS B AR P R A R R R . PR ARSI, TR
S VAR AR Z 2 U A= B T B RS R L A K R BRSO R A SR AT B 7R
B SRR R, BB ARG HE . AR A, B BURIR SRR R B 55 S M 2tk 3 9
B TEANSENT, ABFIE N . T2 A T3 LB A FR 3T AR e BUREIE A AR TR, o T2 AbFRAY
BRI R, X SR B ARG AN, GBI TR T LA A R A
AR ZR T 120, 350 38 A 00 S A A 0 R 3 B A 2 AT 1 22 FL IR L S ARG 0 A ) T 83 A
HET, S ARRAR 220 ) 4R e AR S R R . SR, i A R S B R A
B AR AR SRR AR, 33 22 W1 ) 5 S B RE S X AR AR 2R % 77 40 B B A S TR MR
SR A BT 2 K B 10 2 TR TR, 7 0 R S AR b AR G T1 b B MO R W/, T Bl
W) AT R AUV L M E T 5 00 45 2 6 300 BT 70 1 A (L 5 R O T
129 KR 2R AR B A A BN FE RS AR 90 d SR BIWEAE , T 5 4T THUR M VA 1Y 99 26 7 IR 5 e B U A5
X, BHWITED [BIAER B MR R K2 BRI, HE R B S TARITTRI bR, Kk
FOAR 2R AT AR A B X 4 ORI . R R S BRI B S BE3 7, 4T TOU K bk 2 A 0 7 K 4R T
AT 4R 28 A P KR BRRY RS B T RS s S A 2 A, A R I ARSE A E B Ik B e %
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SMAEICER, WA R AL R AT | 5 06 = A AR AL 1 PR B,

HE W R FEE RS AR A A K BAT R A T, al kB ™ 1 AR APPSR 1R A=
Wy R RN TR A A B A SRR e, F R DA A W S e A AILAT A B R
it P ER . ERERAFEP BRI AW TR AL 5 UIE Bt P 4R e A e B A AR L
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