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o OE: O EBORN RIS R A A HE R AR, ASIESE I (RIS IE TR . AR R B 3 e SR XS R 1 A A MR
SR b B R AT ARSI, S5 SRR B, 3 b R RME 3 AR v 4 pH, BRI R A n A AR AN B L, 12T
T AN EER LB B A BT IR A R AR B, mIl 5 pH R 0.38 NN, SCHPERR AT IR TE AL A R
90.9% 1 39.8%. [FINF, BlidtdbBi i+ Bt Ca® Al Mg™™ &3 BB T 72.8% 1 91.9%. K% HIEMER MM, 3 Ak
R AL TR A, 48 T AR 5 5 AR BT 3 R BRI AR 7 80 6.0% ~ 9.5%, A KH LU 148 55 4.0% ~ 16.9%,
PN 11.7% ~ 19.5%, S8 4 593.00 ~ 9 270.30 Jo/hm?,  HC B B 3G = S IR B i oAb, 30 B3R e FH I 1k
TGN AT ARG, He R by A BRI (T B . RV, R R B R R R R B L T2 N R S, (RTE SRR N
o T A Na il CLGE & &,
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Effects of Different Amendments on Soil Acidity and Tobacco Growth in Acidic Tobacco Field

YAN Jing', SHI Renyong'", WANG Changjun?, LI Decheng', LI Jiuyu', XU Renkou', SUN Guangwei’, LI Jianping?,
CHEN Zhenguo?, SUN Jingguo®’

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 Hubei Academy of Tobacco Science, Wuhan 430030, China)

Abstract: In this paper, the effects of alkaline slag, oyster powder and lime on acid tobacco soil acidity, flue-cured tobacco yield
and quality were investigated through field experiments. The results show that all amendments effectively promote soil pH,
reduce the contents of exchangeable acidity and soluble Al, and increase soil exchangeable base cations. Alkaline slag has the best
effect on soil acidity, which increases soil pH by 0.38 units, decreases exchangeable acid and soluble Al by 90.9% and 39.8%, and
increases exchangeable Ca®" and Mg®" by 72.8% and 91.9%, respectively. With the improvement of soil properties, all three
amendments promote the growth of flue-cured tobacco, and increase the yield and intrinsic quality of tobacco leaves. With the
application of amendments, the yield of tobacco leaves is increased by 6.0%—9.5%, the proportion of top-grade tobacco leaves is
increased by 4.0%-16.9%, the output value is increased by 11.7%—19.5%, and the net increase income is increased by 4 593.00—
9 270.30 yuan/hm?’. Alkaline slag presents the greatest improvement on tobacco yield and income, which is consistent with its
effect on soil acidity. In addition, the application of amendments optimizes the chemical composition of flue-cured tobacco leaves,
and among all the treatments, tobacco leaves treated with oyster powder has the best inherent quality. In conclusion, the use of
alkaline slag to improve acid tobacco field presents a broad application prospect, however, more attentions should be paid to
controlling Na and CI contents in alkaline slag in practical application.

Key words: Acid tobacco field; Alkaline slag; Oyster powder; Lime; Soil acidity; Tobacco
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BRI E = ARy, e 5 RS
e nl R A A O R SR (pH 5.5 ~ 6.5) %
B S AT R A K R E - B RN, TR
ANTR] b X % 252 Z2 AR AL AR R S, 1358 pH S I
5 RREREHY | pH < 5.0 BRI 5.0 < pH < 5.5
4 55 PR P - 1 ) ot i ) AR ke R
BRI, RE 2.4%090 0 £ pH (KT 4.5,
18.6% MM -4 pH A F 4.5~ 5.5, XEefigtt+ 1
FIERALE T2, kAR R & IR TE M, T T AR F okt
FEOT B Ak, A SR Akt 2 T A R
FIEEZLANT, AT O, 0 A SR A R M A
5B, AR AR R R, TR R T - 4
Fiit, PEHA T,

Jite FFV AR 0 e A B PR B A 8 L O ik A IR
SRR TR H I R, v 5 A R R
A RO, R 4 pH, fERE APT KA BCTTEE,
I E A AR, IREEY RS it
1 500 kg/hm? (14 A= 4 16 ] fofi 2 OIS S0 VR AR M /K A
pH #£5 0.52 PNz gesbh, AR FEE R Ca®t Al
5+ s iebt AT R ARSIV, BN A 3 S8 4
PECa™ WA, MRS HubE AL Sl dE—AueE
TIERAIRDL o SR, A RAE AN A PR A BRI, K]
TR it AN 25 300 K IR B FE R th 23 5| K 145
W4h . Rty . U E Y BCR IR S Y,
A G e 4 WA N

ARk, B AT RRLE & ST, T ALK
PERN = Sz TR e 1, P e A
o PR A R SR B R AR T N R i

e AR A R S B SRR E SRR
FITFREIRIN 4 g/kg Blids T i Rk 25 el - 498 pH $2 55
0.5 ANARL, RHNERRFEAE 75% LMY, Shi &M
B FH AR R R s R, KRBT 5 thm? A
10 t/hm? Bi#s 3 a J7, #2133 pH A2 0.7 Al
1.5 4~ pH i, SCHMERRIEAR 48% LA L. SR, H
TG 7S X T A AT P 398 10 i L R 7 1 SR SR 1 AN
TR AT 2 B e R W B
B RAES FIAEALES , 78 FP R - SRR B 1 [l sl ] b 7 K f:
BT o A UFIOR TR TR AR R, 4
TR, ARk AT 3 pH 5 0.77 AR, HHEE
FRIR KGR IEAR 36.67%, MM 9.3%, KT
AU, B AR R R AR AR FEL R 5 400 5 R
Jr i B — @ e HRE T T A &= T
BRI 4k R AR L (RS )0 R 0 A 2
KU 5 2605 a8 as B H ) 25 1R BT EUAFSE . AR
PRI . WA R VBTSSR, Sl i R R
B R T 3 IS S R PR AR FE A A S A3 Rt
PR R AT R AR . BTG SR T N R
P e R R0 A e S5 0 FHARE S, B A = 1l

1 #REFE

1.1 it g R

B AR T A RIT(30°29” N, 108°93" E),
EHRR 123 °C, TEFEM 232 d, K EN
1300 mm, HtiXAHH B30, BERE SR R AT it
BRI IR IR L BT L AR, LR B AL M B
W2 1.

F1 I HREARMER

Table 1 Basic properties of tested soil

pH 24 5L BH B F (mmol/kg) UL B it AL A H T Al
X Na' Ca® Mg (g/kg) (mg/kg) (mg/kg) (mmol/kg) (mmol/kg)
489 569 134  26.75 2.54 28.5 139.65 263.19 1.71 11.14

TR R IE A AL RE — A KA ], R
53 RAAT IR (Ca0), WA Al 500 JT/t. AHUEH I H
TR E W E SR A A, pH 11.9, CaO, MgO il Si0,
RPN 190, 17 F1 42 g/kg, BAMAE N 1 300
TC/te B N = UE IOl A BR A Rl 2 4R 41E, pH h
8.50, HHJEF 822 cmol/kg, CaO., MgO, SiO, fll CI” &
PN 2435, 593, 44.6 1 59.6 g/kg!*!. B Al
SR A b E R S R T R E (2018 AR TR
5 7K TG T

1.2 HEREIET

FH PRl AL 1 4 S Ab B DAl A K7 A% R
4l; @1 500 kg/hm* 4K ; @1 500 kg/hm® 17585 ;
@ 3 750 kg/hm’ it . FRASAbHRRE 3 R ER o B
it 7 20 3R B SRS 20 om ERF 3 WKIR
A, HZBHIEZE, 255 20 cm. /NX I 26.4 m?, Fh
HE 40 BRARTE, FRREATEE R 0.12 m, #REE R 0.55 m.
HHE SR 00 87, 4TT0RkR 110 ~ 118 cm, 4 FH
1] 110 ~ 115 d. 45403 4 3985 AP BB B 4R 90 kg/hm’
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JE SR L RN : P KR 1010 2), BEALFARAE
Wi N @ P05 : KoO=1 : 2 1 3 Hufilsi ik it FH 3t Wi
FEFITHIRER AT AR, 2021 4E 5 1 6 HES#L, 2021
£7H 6 HITTH,2021 45 7 H 15 H 78— K.
1.3 MEERSFHE
1.3.1 3 A/ INX SRR Gl I 2 S ORE Y A
TRATE, 207 45 KR RS % 1 AR A 45 A5 R AR AR R )
FIZR)Z(0 ~ 20 co) HIERE S, FESZERT . 2%, OF
IR, 10 HA 60 HALGG#& . MEfetrtudh: +
HE pH(HL M E e, 10 2.5 FKFR ). S Herkm
(KC1 B4, M), s B IINE ()
BRZ R, Ca™ Rl Mg 2 R R F WA 66 B
i, KT A Na™ e R A KGR ) . T
Al FIERGA AIR-FREEMEmR b A k), BRI & Jr ik
Z: WL 3CHR[15-16]
132 M IR YC/T 142—2010 {ME A bk
RIFAW T2 U, S BIFE Bk A K AR . 4T
TOUIN e dk v . 25 B R R AR K FE 5 A 20
Mo BRNXBEHLILIC S S BRI HE AR I

T A, 2% /N X535 434k R LS i A
W MR SRAT I 8 ST KE B v, e HRAR B B B -
FE B BT A B p = B U R et T 2 k5 4
FELRE A T ] o S A e B SRR o A T Pk
e, PRERAG A LS ], I I ks A
U1 T AR P SO0 A% A 45 /0N DXCAR T 349 4 R 1 (7
T IMY), AR R R AR A I R L IR IS
Jei FRER AR A RE R L, 45 C AT HETEE A 60
HALI, ZME MWL L R AniE, i i 2L
TSNS BT A Sy S KR A S R B
BB Y
1.4 FESWH

BAEdi F Excel Al SPSS 20.0 #EAT L& L. )7

ZE TG HT

2 HEREHH
21 ARA¥RFANTEREMATEEBESEN
A1

398 pH FIAE e PR R 53 1) 2 - SJE R 3 1) i B L2
AR, 2 AT, it R R R, A
4 pH A I, RS B B A I A
FEMHET AR, £ 40 H 1 pH @ ARNIT Jy s> 41
IRk >%E IR s ARG SE S , 25 4b 3 13 pH
ARG A o BT > > A K> R 45 Ach P - 45
AR B K/ 3 pH s (R A SO
X J2 P TR R R e B A 5 R SRR v
3 pH, HEMIR A St AL & A KR RITTTE RN, [
stk Al &

3 Rl BRI A, e T R AR R R A
4, FERHRIRERIS 3500 +4% pH 425 0.39 Ml
0.15 P, sc4bE Al & 8K 90.9% 1 55.3%.
U R VT, BT BT it P e T A 1Y) 2l R AL
B E A IR BB 2 (it I 1 500 kg/hm®, pH $255
0.16 /). R, ASHIFSE o iid i K 39 R R 4k
SR T A0 R I U DR T AR X5 1 P i A 7 oA
Ji o BT A R (AR R R A T RRAR, BERH 5
Pt ol A v AEAE A R Al A A RN R Y
MR CRAE RO Ty, RIS ARk . AT
WL, IR A R A R R R R TR A K X
ML S5 iE AR T 45 R — 8, HIRE AR A
JRABEEYI R LA CaO R, SO TEYER, 5 #iiHFE
O, A A A kiR, 5 HIER R
AR X R 1E

AYETE Al S E0RYE Y4 75 1 R
U, BB Al BITEAEIE S T 40 R 2% AL IR

R 2 R EERME 1 15 o R X KR R AT R R B 20

Table 2  Effects of different acid soil amendments on soil exchangeable acids in tobacco field

SRAET Qb3 + 3 pH Lk H (mmol/kg) Atk Al(mmol/kg)

AT X H 489+0.23a 1.71£0.52 ab 11.14+533 a
AR ) 499+0.14a 1.89£0.30a 8.09+2.19a

DRI 528+0.14a 0.91+0.43b 1.01£0.13b

AR 505+0.16a 1.32 £ 0.48 ab 773+425a

ks X ie 501+£022a 0.89+£0.22a 1201 £547a
LRk ) 5.12+0.09 a 0.85+0.04 a 976 £3.34a

T s 516+0.11a 0.74+025a 537+273a

AR 5.07+026a 0.82+£0.27a 10.89+525a

T RFESN B NG T BN 7R [ — SRAE Y [F A0 2 22 555 P<0.05 W KF, TR,
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A8 AL BEINK, B Al BFEEMYNEEIRA,
HoA L AP Bk BV o . BRI R, 34 ALY
W T 4 pmol/L B, AHWIAR R BRI AT B R R AL
REPOS P L WY, b AR . AR L K S
TR AL AL R EERRAR 58.7% . 39.9% Fi124.4%,
— BRI LIRS T R R AL MR Bl 14
pH 3N, T AL R A K . BE . DITES
SN, Howfe B FERORAR . 3 Fhidke 170 s b B 1
B pH fie, RIHHIA T AL W ik, 45k R4k
HASOABOPRES Al IREISA R INWE 1), X
55 L4 pH SR FHRBEAZ AL R G RN A K.

12

a BEASA @ %Al a

o
T

=<}
T
[

& 35 T
1 B
B
H 2t A o
Es
3

X B ARy T
Jb3

(B L7 /NG AR R 37 Ak 3 ) 22 5 i 35 (P>0.05)
1 AEEE M I R 7 A1 I AR MR IR E B
AL
Fig. 1 Effects of different amendments on soil soluble aluminum in
tobacco field

22 AEMRAIR TETHRESREAEFHZNE
3R e SR BH B S R R ME R IR
BRI 3 Rk RN s e SR S B B T HA
TR BE AR o BRTAS | A RN W Ay o ) fik - 1SR
Btk Ca¥" HEHIIN 72.8% . 43.6%. 8.7%. ULAL, T
R PR T RIS Mg® il Na™ i,
A1 IR A A D) ) - HE A2 Btk Mg®™ i Na® & BRI

AR 3) it R, R - 4ese bt Ca™ 1Y
TR T o0 . x5 3 Fhk R Ca, Mg JTE
S RATAEIE A, AR Ca £ HEASH A A 07 )
B, AR T Mg i 5 2 8 T ORI A . 45
K%t st Ca™t . Mg® A R R AR N AN DR
H T REIA S4EWR H Ca, Mg JGZE LURIR EHIE 2017
TE, RN EERI R A S M TR RN, 3
Fofvike R 700 b P - M AR bk K B s A A . — T
MR A R Ca¥ Mg™ B A etk KL ARl KTk
W S —Jr T, SRR TR A K,
INT HHEAR ZR 0 e K BRI R, i A
A0 TR A A A L TR R D 19 ) o A A e
T8 o - HER T 0 P for 2 S A R R AR R T 1Y
FEER . 6 3 R, B A it A 43 ek e
R LR (ECEC)HS N 19.8% H1 15.4%, MR T 1R
PRI SRR AE 7 , 41545 %+ 4% ECEC $20
K. 3 ECEC #MmM R, — 25 pH 2
THEEC AR O AT RN 55—, i
SO, 2 1B 1% 1 Bt X+ S 28 7 v 1 2
(38 I e k>
2.3 AR R X R A K B S0

M 2% 4 AT, Bl | AR AA R AL B A T
PEVRR SO R0 T00 300 0 1 A, H o Ak 355 R A
fE, AI{E AU AR bR R . 2508 BRI R BE 43
PR 13%., 15%., 7.5% £l 3.4%, fFT TNk
1R 2R B R R SE A R R 1% 25% . 5.7%
I 12% o A0 KAV W 78 RS RT 4T IO 95 0 A < 1
PEIERCRAT A TR o A7 9 A B AR 76 PR A0 ) 2 R
DU Ty b B 72 A Kb BT T30 0 0 A
AR T A A 33X — B 5 RIS 4 JRE
W93 Xof - AR A A AR — B WL, A KRN R
AR AT G i R SRR, fRUEIE IR AR, T
W A S 309 AT G b A A R

£3 FRURFMNEHLBEREIBRESREMASFRIEZM

Table 3  Effects of different amendments on soil exchangeable base cations and ECEC in tobacco field

LUE2 A2 Mk JE P 25 - (mmol/kg) ECEC
(mmol/kg)
K" Na' Ca* Mg**
popiist 5.69+1.62a 1.34+0.25 ab 26.75+3.61b 2.54+0.22b 49.17 + 4.46 ab
Var. gy 434+0.77a 1.06+0.24 b 29.07+1.82b 2.58+0.26b 47.02+1.93 b
i 3.57+0.70 a 232+0742a 4622 +4.61a 488+091a 5891 +6.27a
A K 5.50+2.26a 0.99+0.19b 38.41 +9.80 ab 2.82+0.59b 56.76 = 8.13 ab
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4 TEIRRHEL AR A HE AR BAR AR OST IR AAE AR 2 HE 0K £ T
Table 4 Effects of different amendments on agronomic traits of flue-cured tobacco plants at cluster and topping stages
R Lb 3 B 155 (cm) Z£ [l (cm) F KM (em) F K5 (cm)
Zifsi] papitel 31.84+£1.98b 4.55+0.80a 45.16+2.79 a 29.26 +1.66 a
LA ig e 33.83+1.18 ab 4.89+£0.69 a 47.49+2.39a 3047+2.82a
T s 36.08+1.40a 525+0.63a 48.54+3.6la 30.28 +3.00 a
VayR 3546+ 1.13 a 538+0.55a 48.53 £3.09 a 30.13+£3.66 a
FTTH A papiel 122.50 £3.62 ¢ 10.51£1.25b 77.39+3.68 a 25.20+3.38 a
I W5 Ry 130.83 +1.90 b 12.46 £ 1.23 ab 82.41+4.87a 27.53+5.19a
e s 135.63+2.49 a 13.17£1.22a 81.78 +4.12 a 28.26 +4.64 a
Vay) 129.63 £3.27b 11.06 £ 1.06 ab 77.00+3.22a 25.59+3.70 a

2.4 A[EHRFIXT I & R

a0

#8022 B8 73 2 R 5 R AR I DAL i S )
BHE  FIXEE MR IRGENE BAT B AT, e 5 i
SEMAIH AR, SRR E T 6 M A I 2 0k AR ik

P, I JEORE AT B g )5 AR A AL

V= = N = A
A

M JA - 14

PR AR BRI, 3 5 R, 3 ARl AL

PR E R AR T A S A R, AU g

AT T 5T I M0 A 7K (AR 1.50% ~ 3.50% . EVA

1.50% ~ 4.0% ., B 0.8 ~ 1.2)12), H b Fdt

WA A B e A T AR R s R A A O R s v
SR A A R AR T R I SO A O i
il o T 00 FKOE G 18.00% ~ 22%P*1 i Uk
18% ~ 24%!2%Y), i Hi v Ak B U] 52 AH BB . 3 ik
52 751 Ak BEEATR o v AR DR 5 KRR A9 4TS P K

(8~ 12),

i e A 2 A3 A B R e B AR T TR
FIATIRAL B, (57 B AV s i L PR P A T

IR ISR A o Hh T S0 1 (59.6 g/kg)
Uit P A Ak B R e RS R R R
BEIE WA, AR AL T B FE 2 9 (< 0.60%) o HR 4R
K MR A2 1353 T VA 1 2R 25050 45 A AR P o 5%
BVHNRIT, 3 R e R R T T
AT, A A 3R PR R A R e, LU
AT, B T I P P A B P AR T AR X 355

2.5 AR R KX ERE 50

sEA

6 R, B | IR R DI A B T AR

g, R A JE 8 ROR R EE ()™ 9.5%)
Bt | MR RO R T R AR ], b g
Foy FOBRCI b L5 0 IR 22 S (.2, O ELAT Wby b B | 25
MR e Bl f g, BOR BRAR R 9 N2 mi o
AR SE G AR WO AN RS T, TR | AW A7 K o)

IR ATl

SRR MR 9.1%. 7.4% Il 3.3%. FA{E

x5 TEBRMTIRERFTFEMLFE KD RIEFRITES B ID

Table 5 Effects of different amendments on chemical constituents and index scores of flue-cured tobacco leaves

B, WA AR IO (B A e, A R AL K
AbBR 2 SEANTRI A R AR T I g, el Ak B

Qb BpE b B BA A #p BB LL AL J=vi
(%) (%) (%) (%) (%) (%)

XHHE 31.71+£0.02b 2646+0.08b 4.62+036a 2.57+0.11a 0.19+001b 1.71£0.02b  5.73 0.55 630~ 666
FRUGRY  30.52+0.15d 23.54+061d 3.34+0.13¢ 2.09+0.06b 0.18+001b 1.58+0.02¢  7.05 0.62 700~ 726
it 34.86+0.72a 28.04+0.12a 295+0.08d 1.77+£0.02¢ 0.56+0.05a 1.41+0.02d  9.51 0.60 650 ~ 668
MK 31.13£0.07¢ 2498+0.19¢ 3.77+0.13b 2.14+0.02b 0.10+0.00c 1.81+0.0la  6.63 0.56 680 ~716
Fzo ARBHETENRFIGEESESZFUENEN
Table 6 Effects of different amendments on yield and quality of flue-cured tobacco leaves
pdisi! s I S 4 L1 Bty L e

(kg/hm?) (%) (Jt/kg) (J3 76/hm?) (JG/hm?)

papilss 2318.85+57.15¢ 53.19+1.88b 20.53 476 -
CaR. i) 2456.85+183 b 62.18+0.56 a 22.04 5.41 4593.00
kids 254025+ 198 a 59.72+1.99a 22.39 5.69 9270.30
Fay/3 2505.45+28.5a 5531+0.65b 21.21 5.31 4 784.70
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i P 25 3K 9 270.30 JG/hm?, 247 JK AT Wiy b
B2 AEAA o T AR I & A K, L, 4t
WAy A FHLIR FH R R L v T KA B, (H g i 25
BT A K L6, TIE AR T A IRk
T R L e AR 7 s R it BT SCR AR S 2= A, iz
AE g 0 A Tl 7=, s HA AR (R B A
P PRI, B R R R YRR R B, A B
TR AR S = B

3 i SER

ULAERe, RUIRE ok s I it FH A S 5 JR sk
i A5 SR A - 492 S P P S R AR A2 it R el e
KR R AR | 3 = e R i 5 8L B
AR 38 S B O, B AR o — 2 A R
TIEH R, AP TR 25k | i
AORRYE 3R ), RIS W s 2T AR Y
RSN I T IR A AR P R, el R SR I e 4
G R TE .

AT ALRIAS b AL R - S ) A
AR SRR BRI R 2 P SRR, ol R R A
A 3 pH g 5.5 ~ 6.5, 1K Atk AL I
VM AL SRR, XHEMIAR R AE K mii N, A
FFE R, B4 it P e A B 5 R - R B ) B R
RCRARY . i 3 750 kg/hm? (46 is AT fd 1-43¢ pH T+
3528, AHeE AT FEZE 1.0 mmol/kg, A ETEEARL
ALVREEART 3 umol/L, ILAY 33815 Al XHEIRAE K
B BRI P A5 28 i 1 500 kg/hm? B4 JK Al 455
KRR ] 3 pH 78 5.0 oAy, scHubk AP i
A3k 8.0 mmol/kg, F77FFRHIEE MR AL K mT gl
W, T 2B A R W R f i P A

FHAL T A R AN ARy, B 7S R A% [7] o it v - 3858
Ptk Ca® . Mg™ & LUK ECEC, EEEAGHEH
PEFE LR AR BE T BOFE FH o A Fn AR R A fE i
R o’ S, KIS R 4R
BB IR KA, FECE T N (615
RIS, B AP+ b se b Na™ R3Ok s,
1M K" A FrRAR o 33X AT REXH AR R A e AR 75 IR
L= AR o PRI, e P s e R TR 1 O P st
TEREHIH Na® &, FNEZAEN .

BE# IR ST R, 3 P RN — e R
PEHE T R IR A K, S TF T AR = BRI AE ST B
T X W AR ) 18 P R B A, A A DU B A ) 0 R
GREOE 7 A I sl = U8 B L R A I Kl
B RN AR R A AL B A R L

B S R R AR W A X T RE S 3 pH Y
RITAX. ARV, fEMmME pH JEFRN, M
MR, S SRS R pH RO
RPN W 4 A AU AR X i i R £T 39 00 T 1 B
RATFE R BRI RIGER . S ARy Ak BEAR
BRI S0 0 e e O JSORE R SORE  ,  AR
TR A7 B X M B A i i A ] BE AT AE AN [R5
W B2, 2SR AL T A T AR B BE 2R .
FOM AR, B T S SRR, SRR B
RAFHEIN o BFFERI, it UL, REAS (e BEM bR
R, HESRPUIAE ST, e RS E
St BN A 14 i SO S EOR M S
DRI, 6 S92 B o Pl T i R R P A T SRS 7 A%
P RO S, RESR R RS AN A K S R T 2R
IEZETERLAR , B AR, A T A
AT, BABOATZ (ST AT, (E AR R AR A
FEL 5 8 v o A T LA A S 5 8 [ P A
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S E 3k
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