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TRIREM AR TIER S RNEE K"

Ao 2 285 @, %k A, E23E, B!

(I BRfER TR FES SN KL ¥EAN S ERSLNHERRE A TRE, el 210044; 2 T ESGRES RGBT SIF A
SCHE, MR 210044; 3 LRIPHEFRERIR SR, THXH  233100)

W OE: NI R R AR N A R AR BORIR, F/NEREFT . TORAERT | AKAREFEFF AL A R ARG T 4 Fh
NRRIEM A, W ZREs, BoE TOREDRIFAE Y st HHETR0) . /NZERR R . /N2 45N 40 ok B R WA S
SRR 4 FORIEAY TR IN T S PR . AR AU A RO & i, N REFT A B e nt - 3R S RN A 00 1 i)
HBCRAEAT, SRTERAALL, A3 T 30.27% F1 71.68% (P<0.05), 4 RSk AE Yy B SR IN T /INZE Ao bk 25 R S A0/ NS 25 R
R RTFE R, PR TN, H N R AR R R A . BEAL, 4 RS AR R I T /NFE T B (ol AR
BIR 4 FORIFA Y TR IR B B I/INE S A A i, (BN T /N 2T A P i & i 25 BRI, 4 FoRIE
AR I RE M 3R AR BN A, A NEREFHAE Y TR B A RIACR , AE/NERIE XA EE I

KR AW IR NEAK BRI dOte R

FESES: S512.1 XERFRERD: A

Effects of Biochars from Different Sources on Soil Nutrients and Wheat Growth

LI Shaotong', LI Renying'?", LU Huiming’, LIU Yufei', ZHANG Pu', WANG Sunyu', DU Hongxuan'

(1 Jiangsu Provincial University Key Laboratory of Agricultural and Ecological Meteorology, School of Ecology and Applied
Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2 Key Laboratory of Ecosystem
Carbon Source and Sink, China Meteorological Administration, Nanjing 210044, China; 3 College of Resource and
Environment, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract: In order to screen out the biochar that can enhance soil nutrients and promote wheat growth, four kinds of biochars
from wheat straw, corn straw, rice straw and peanut shell were prepared and their effects on soil nutrients, plant height, dry weight
and nitrogen-phosphorus uptake of wheat were studied using a pot experiment. The results showed that the four kinds of biochars
all increased the contents of organic matter, alkali-hydrolyzable nitrogen and available phosphorus in soil. In addition, the
contents of soil alkali-hydrolyzable nitrogen and available phosphorus under wheat straw biochar treatment were higher than
other biochar treatments, with significant increase of 30.27% and 71.68% (P<0.05), respectively, in comparison with the control.
The four kinds of biochars all increased the plant height and dry weights of stems and leaves of wheat at maturity, thus could
promote wheat growth, among which the wheat straw biochar had the best effect. In addition, the four kinds of biochars also
increased the net photosynthetic rate of wheat leaves. Although the four kinds of biochars did not significantly increase the total
nitrogen contents in various parts of wheat, it significantly increased the total phosphorus contents in stems and leaves of wheat.
In conclusion, the four kinds of biochars all can improve soil nutrients and promote wheat growth, among which wheat straw
biochar has the best effect, and is recommended to apply in wheat growing areas.

Key words: Biochar; Soil nutrients; Wheat growth; Nitrogen and phosphorus uptake; Net photosynthetic rate
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WAL 75 IR AL A F I — Rl , xRS AT
AN RSO IRALRI T | SRR A I L Al Xt
SARASA B AN AT Rk 2 J A B F R S,
FEFF IR AL IR BUZHE R AVEDIREFF(/INZE L oK
IKREFE AT A5 ) TE PR AU 44 F T 4 il (350~850 °C) 24 fif
il £ AR T I, SRS N A 0 5 e FRVE TR Bt A £
Bery b AR, ARk, B AR T bt A DL R 4 g
HE Ty . (AR 7= (0 5 4 52 T, A e L
AR RN E S B FLBRZE ), BEMH 1557
Oy, WKL, e AR T, AR R A
K, #EEfEgr-a, SRV LB, NER
AR W 5 0 fie s ok 25 - S BRAR PR R, 2 5 Rk
R A RO S M S A i i, AATTAR HER AL 19 A
Ko IBaBRECRRFITFRI, it /N RS AT A TR
AENSIR M HHUK o &, B E R mA/NEVR R R
o WAL, FORFEAF K AW T o 22 R ReAE R GEH)
T HEAR AR A B AR THE Y, #iE
U R, REIRSAFAE Y R s B B b, K
e AT £ W I o 4 T 6 R0 10k 97 30 % 28 SR A i
AT R e Ak . B A TR IR R B, AT K
HoA: W) S R i R T4 Rl e
it B TR o AR R AU INVE A= i
[ri) Fsf s (2 A 75 R0 R MR, W U2 5T
T, AW R FOR T RGN 14.1% AR,
S PR T KRR R RO AT R R A X1 5
BB R W, K AREASFE A W R AR 5 T /NEE AT
RORZEN AR B AR R BB SR, A
R, AW R it FH AR T K R Ul i
HHET, AHCHFF R 24 T 5 — R R A A=) it

B, MIANFRIACIR 0 A= ) o LA REAT A — e 225+, HL
INZE XS FCmE B AN, P, AR IR ARy ik
TE /N TR DX B PR 0 i 7 1 — P9 . T,
ABIFFE I i 2R, RS NERAE . FORAEFE L UK
FARE AT S AEAETE 4 FRIEA D) B pe st T353R0 L /IN&E
AR BT RS 2, X LG 3T 4 iRl A 0 o
BRI ZE 5T, LABIOHE H REAE P i L HEAE Ty | feat/ Iy
A A K B AR R/ N E SR OC R WM HE W BT, DT
N A JUBA /N AR U ) 7 PR LB AT

1 #RERE

1.1 ks

MR R R TR R R TR R AR L
B HHEZ(0~20 cm), ZARKT, KERIEYERE
FARRE, if 2 mm A1 0.149 mm i . 3 #
Ttk i iR (e qb s ) AT, 2510
* 1.

F1 IR EAREUMER

Table 1 Basic physicochemical properties of tested soil
pH AW (g/kg) &R (g/ke) AR (mg/kg) HELHP (mg/ke)
6.82 9.28 1.06 6.89 62.8

PEIRAE YT LI/NZRERT . FERFEFF . IKFEFEFT
PAKACHEST 4 FibA R AATHI4 . B 4 bR | 4t
T WFEE . i 2mm i, F 105 CTF T 24h, A5
SIRIFREL 260 g BEAKEHET, FIHCE TR 600 C
g g 1 h, FRAEIEEEEEGE, R
0.25 mm Fiigs F o /NEREFE . FRFEFF . AKFEREFERI
A6 5T A W ok ) B B LR 2.

R2 ARFRBEEMRKERMR

Table 2 Basic properties of biochars from different sources

AW SRR IR AT HLBR (2/kg) P BSF38 4t (cmol/kg) Sk (g/kg) S Al(g/kg) LLRTAF(m*/g) A B (mg/kg) B Al (me/kg) HALH (g/kg)

INEFEFT 361.29 28.25 0.781 0.266 65.22 125.67 54.42 1.45
FORFERT 386.12 30.50 0.875 0.360 78.35 111.31 51.61 1.58
w5 450.35 29.12 0.622 0.297 70.40 86.26 41.24 0.98
IKFEFGFF 391.29 27.25 0.581 0.386 71.22 118.43 4934 2.04
HHAEY R /NZE , R 522 20, 2 mm i - FF 6.00 kg, IIANERGEALH &S N

1.2 RIegit

AR T 2016—2017 4EAERT 20 {5 B TR KRR
WG TR RIS 5 b, 5k Xt
TN I AE TR . INEREFHED TS . &
RAGFFA Y TR A AEAE 7 ) T A B K RS AT
AW TR, FACHES 3 W IR, FREGT

225 kg/hm?, P 125 kg/hm?, K 90 kg/hm?)Fil 4 FhA: 9y )
(NN R 4%), 1RAIESE AR (T
18.50 cm, |=114% 23.00 cm, Ji§HAE 20.00 cm).
INERRE WS DR T 30% BYRUEEIK IR
THEE 15 min, FZEIB/KEFIHRML, BT 30 C Mk
FFEP R R EWKAL L, RWihIEK S,
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FPRZF S dJE, EEK B/ NER I TR
RIGHT, MR 10 BUNERGT, BUSE 0, fR
RS — 300 5 BB . AN AR, 2 U0
il ALk, RN Ab SR 3, DR - SR
1.3 HEmRESWE

INERER I, DL A AL (Li-6400XT , 3 [H
LI-COR 23w /NAZ it o' 5 % (Pn), R 7L
HEEME 4 FiBCFAE . NEFPHE 30, 60, 90,
120d J5, SrliE /NG vk . NGV, 4325
MR 2R 3 ANERAISER, I E SRR . BRIk
VeI, WK T, THGETLL 105 °C /" 30 min,
L 60 'C MET IS 43 BIFREE , SR 5 FH = SO LB A
REOU . [RIR SRR /NAEAR PR - 48, BR AR, S/ F
/N2 T RER N ZE L, SRR, PR RN
FBRAR R AL A58, B 7EAR 3R 1Y 5 T A
TR T AEAARPR A 3R 2 HARIAT  ZS R AT
WREE . 2 20 HA 100 HJE R, FH T 00 -+ 3emk i
R BB AA LS.

oo B R ) e . N
B ALRE T SRR AL S A, LI AR
SRR, B I S IR AR
FHOBAR FO2 I 5 3900 AR TR iR L = 4~
BRE F R e s 3 AL A R A -Sh
PRI
1.4 HELESSH

KH Excel 2010 X/NEZAIME S HHEFR S 14548
AT ST 5 00T, I HIA G EIZR . SR SPSS 26
ok, 3E B R 5 22 5 B (One-way ANOVA) J
LSD & H AN [ A B 1] 19 22 5

2 BRESH
21 FEAHERLET HEENRRELHS
&8

AN TR UEAE W Jo e 0t - ST HILIT L BRif 2L . AT AR
WS R AR IRINER 3 o, HHR 3 AT, /NERSFTE .
FORFEFE LA 72 FUK R RS FFAE ) Jot e b B3] ik 2534
Iy A HLR & E(P<0.05), Hr, fEARTE YR
SRAL IS+ AT ML B i B AR B 4, 5% EAH
W, BHEAVLRSEIINT 107.54%, 5 AN
AL, AN[RR G A ) 5t e A B 8 S B N T - SRR
Roit. SXTIALL, NERFF . SRR 5T
FAKFERE F A5 40 ot o Ak 23 S0 A - Sl i 2 £ 34
hin 30.27%. 27.97%. 11.16% F1 20.72%, HH, /i
2 AE A= o A BT - SRR SR A B ISR 4o

AN TRV SRR A W Jo e A BRI T 3 R &,
o, ANEREFE L BORFEFE K R RS A A= 9 S e A BRI
g BE ik 5] K (P<0.05), SXFIRAHL, 25
T 71.68%. 48.79% Fi158.58%,

*3 TREMRERAETHEANR. WBEES
BHHEE
Table 3 Contents of soil organic matter, alkali-hydrolyzable
nitrogen and available phosphorus under different biochar treatments

Y TRSRIE AP (g/ke) %A (me/kg) BB (mg/kg)
Xt e 10.61+2.11b  37.33+2.38b  7.01£0.91b
INEFERT 21.96+2.07a  48.63£5.80a  12.04+0.94a
FKFEFT 21.79+3.13a  47.77+4.29a  10.43+091a
AT 22.03+3.13a  41.49+£1.40a  8.49+0.90ab
IKFERG AT 21.94+2.10a  45.06+4.29a  11.12+0.91a

E: RPRIIIAR/NG TR A B E 22 53 8.3 (P<0.05),
IEE

22 AEEYRRLGEBETNEERRKR

ENGE STGRY) v U 27 = A S I Wi
No AL, RAR L, R FEDCIE AR B i Ab B
BEINT /NIRRT . AN AR 30 d B, INEFREFT
FORFEFE A8 7 FUK A FFAE 40 T 1 Ak B 43 31 A /)
FRRE R ERIN 19.34% . 18.43%. 11.63% I
11.42%; B AR BRI IR, BR/NZEREFTAE 9 I
AbFRAN , FoAx 3 Tk A Wy S0t e b 3/ IN A2 ke e 5 ) iR
AbPH I 25 S W/, AR K 120 d BF, /R
1o 0 HR A R D0, B 25 25 5 L /N RS R AR e b L
FE A5 B [B) A5 38 S S AN T /N e, (R B i B o A
B E) A SR R s/ N R, FEAE R 120 d B IE R

0wy
I INERERE a
80+ TORFHFE b
LR bbb b
70 T KFEREFT . BZNGE
r CFcC
60 - WAN
E 501
i
® 40 - .
r ab. b
30- =
. %%
%%
20F aapy oo
- S
%%
10+ ' :::: .
i ) o] X
0 . 0 NI NN
30 120

60 — 90
K E] ()

(P BT AR/ ING k3 [ — I TR) A [ b 34 ) 22 S W
(P<0.05), FIH)
1 RERIREE R & & B B S 8#20
Fig. 1 Effects of different kinds of biochars on plant heights of
wheat during different growth time
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9.21%. AL, Tt A\ A=) TR AT AT U E /N2 HTI Y
A, SRR SR SEVE RIS , /N RS FE AR R 1)
PR BRI FEA

AN TR Y5 A 0 S5 e Xk /N2 b b3 A 0 ) 5 )
WP 2 fis . FIE 2 AL, R0 4 Bl 9 s 43
TNEZEFF AR, o NEREFE | EORAEFFFIK RS
s FF A= 0 I e A B A 186 e ik W 35 /KT, 5% B Ak BEA
Fe, 233 26.31%. 11.23% il 26.89%. jifi fH/)
ARG RUK FE RS FE A= 0T o b 38 I 1 /N it AR
Yy, Wil RS FE RN AE A 570 A 0 J5 i Ak B 00) 455
HE A PTG 635 25 57 o it FH /KRG A A 9 I e 34 4
TNEEAY R, YR 23.02%, THAD 3 ik
Yy Ak B X R AR PE i 25 25 5 0 LRI AL, 4 Fh
LY Tt A L3R, HRETE— e AR R b N A
e, Herp/ N R FE AR ) e RN K RS FF A 40 e ot T
N AR AR B B R R THE R

1 XFH

INERHFT
INNE® STy
oz i
T KAEREFT

i

%%

K]
%%

0%,
28
be%%

LK
QKK
0% %% %% %%

LK
RL

020200200200
LKL
%0%% %%

0
LKA,
b%%

s
2%
Pedele

03000,
28
962%%%

)
5%

INFZ A

2 FERBEEMRREINEN EEHEYE BN
Fig. 2 Effects of different kinds of biochars on aboveground
biomass of wheat

AN TR YA 0 T 1 Xk /N2 i Sl 3 23R 114 5 i)
W 3 FiR. B 3 AL, 4 ok IR A 9 5k A B
I T N O E A N RS AR Y B b B
HOm g, SXTIEAEAEL, HNT 44.27%.
23 AEAEYRRLEBTNERHESE

INFE b EIRARA R R BE S RN 4 A S
FiR . B 4 R, SR KASFFRIE AR 52 AR ) e
AEFIE N T /INAE BRI AR i (A 25 R AR TA B 2K
o [RIREHL, ANERERT . FORFEFF AL SR ok
AEBRIENN T /N I R A i, FORFSFFRIEA: 72
AW T BIEIN T /N FR I R i, (A R IR TR
B KF

30
a

25 [ Tb
R J J b
s T ab T
Eon - L
£ [
Eiof
i)
& |

5_

O 1

W NEREEE TRHEF M KRR

E27)sivz e S
3 FREBRIFBEMRZ I NELSEENF

Fig. 3  Effects of different kinds of biochars on photosynthetic rate
of wheat

ey
[ LA INERERT a
1.6 - NE s a a
O TKFGFF a I
Lo [BRR e ha .%
Lk Fats AT a 5%
L a 4 a
12+ a |
S 0] N
i KT+
1 5 -
2= 0.8 ol
® | a i
o6l 2 I -
PR 2 B
i NSSR 5 -
S SR
0.4+ \,:,:,: 54 -
| ’ ] -
N S
0.2+ ol K5 -
- ) =
0.0 KXY ""‘ N

w0 o EH
N

4 NEHEBEBULASE
Fig. 4 Total nitrogen contents in various aboveground parts of
wheat

KRS R KA FF A 40 0 e Ak 347 2 14
T/NEZEFF S R e &, INE 2R e AR
WIHAN T 42.77% F 51.45%, 4o pii
JNT 85.59% H1106.3%(l 5). M/NEFEFFAE W 5 ¢
AbFRARE/INAZ 25T 1) Al O i ELA B R THE R,
R g 5 35 /N T K RS N T KA FFAE W R AR B, Sy
20.23%. Ak, FEAFEA W B AL B/ INAE A5 B Y 4
Wl i S X PR A BTG (35 25 5 o 4 A ) T Ak B
IINFE FE REI A B i O Y
24 INEEHSES TIEBENEREERNEXE

INEAAR 120 d B, BRf . EOGE R DA
LT R & A LT | B ORI A A
AT LS RN 4 Fros . 3 4 nln, Ntk
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Fig. 5 Total phosphorus contents in various aboveground parts of wheat

L A R DL AT T E S R AL B
R ARBESEEIFEMICCR, HAHCHEANRE .
RTESEZMTERBEEMHG, HXRECH 091
(P<0.05). /INAZ Z5FF I Al B RN (9 i 1 it 22
WEIEMIE, MERECH 0.98(P<0.05), HAR/INEZZE
R R E 5 H A PUR . A . AR ER
IERSE, (MRS BEKT . NEFEHETES L+
B RO o R B IEAMOE, HXERECH 0.93(P<
0.05).

LA LT LA T K B B AR R A
WIFELREW], NEREAE . FOKRFEAT | AKREREAT KA
H25E 4 FRORIE A A=W 4 S 2 I T A L
Tk, S AR A R -2, R 2 WAL X
4 PRI A=W o 5 HA B i A AL S R, O 361~
450 g/kg, A PEASE AW ORI AT BILIR 5 R
XTI RESE 4 Fp AW B AR PR, e AR A e R W Bk
Ak FAE A LT & R I Y SRR 2 1T S 4k,
Ay T vt 3G N T SRR 1) 55 A R 9E AR &R
B, fHAS D) W ARG W o i, DT A5 A ) T
B A HUBR I A T 5 1 3 p, S B IEA PR
TR BT, A SR b AR /N
A AT AR W o Ak PR 0 T L MR B Ak R AT B
HR 3), XEZGAYFIA S AR
B RARER 2)0 735, AEYBRHEAFERL
BRAGHE , RERSIRRR 13 b R R R FIBER, 18R WY
RIS A W B A R AR e A ARl T S R TR
Pl FIR I )5 4, et A PLBE R AL 4k, AT
$E o L SR R R S 1R R, %%
Wb B AT R BTy - /NAERE T AW I >

R4 TEEERERIBEXES T

Table 4 Correlation analysis of different indicators

Eizgan 120 d Pn  ZXH A ERE O EH My EE OEH oMy EE b b 145
L] F& P& F® TN TN TN TP TP TP HHUR WA A
120 d ¥k 1
Pn 0.71 1
2T E -0.10 053 1
it 0.54 0.62 025 1
FHETE 0.61 0.44 0.52 091 1
ZEFF TN -0.37 0.14 -0.63 -0.46 —0.56 1
A TN 0.57 079 —-0.69 -0.08 0.03  0.55 1
FH TN -0.72 -035 -020 -0.61 -0.60 085  0.09 1
ZEFF TP 0.08 -0.21 0.73 0.19 053 -0.10 -0.09 0.16 1
A TP 0.16 -0.04 061 025 056 0.0l 009 019 098 1
KT TP -0.07 -0.13 -0.41 -0.77 -0.62 0.67 051 060 0.08 0.12 1
I L 0.42 058 0.13 060 068 021 052 007 063 076 —0.04 1
- i A 0.71 041 036 051 076 021 041 -030 074 0.81 0.03 0.80 1
A A 0.72 044 047 074 093 —043 023 -050 067 072 030 0.77 094" 1
e *FRRA KIS P<0.05 WK Pn FREILAEE, TN RR2A SR, TP RReW i,
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JK R A A2 ) B > T R A A AR W O >4 AR e A
Wt > % IR, 3 5 A ) T e v A SO R I —
B XRY, AW HA L B RO R
e A RO A 2 S ) E B JRUIA T AS [R] R JR AR
Yy J5 e Xk - ST PR R AN R, oo g | R
A ROBE 2 SRR B AR R L, KA
A= W o o Ak B S AR R e T RS AT A
Yy pe Ak B, 0] REJE T AKRE A R A W o X
IR il 7% 1 1) 2 5 RN R T FORAE AT AR W TR e o A%
G R R I, KRR A A T b B
S P R TR NI KT KA A AR W B R Ak B
B A O & i TR, X UE TR
P b A RO A A

IeAh, 3 pH A I AT LB Ae Ay 5 1
WY R B T Z A EAE Y. Eduah 55290
WrsERW, i pH JHRS IR YA ILE SR
i AR WA R 3 g IR B, DA T84 A 33 v
AR, Qian SFPIFMRMT, ASIFR IR AP B
B LS5, AT LI 2 SRR (A0 pH. B
PHES 7ot 55), Bl Al R s i - SeAT 297 0
=g
3.2 AEEREINEERBIZ M

AWFFEH, 4 BRI AE Y FOR AL BRI T/ NAE
bR B ZE T . MR M RER T3, Hod, NERS
FEA= Wy B Ak B SEIMBCR e o X F2 25 A W) o
AL BN T AL R R RO A
KR 3)e HHEGRD G RIS /N KBS R
Z—o WAV ARSI T 23575, e it/
HEREN I, ARSI T Nt
RO G AR (K 3), T/ hEtke . TYREAMRS
B ERIE VIR . ABESEH, AR b B (/N
A2 REFE AW I Ak BSR40 S 2 et /N e kg L e
W FERCR IS, AT RESE 1 T AR M om0 9 2=
R — L A I, Wl R BESE, BEEIEAE
MTNZE, AR AR, GRS RIER , 4%k 1
Wy BE ARG, X /N2 e A T8 120 5
MR IR A BORAH L, /N2 REFT AR W) B %) R A
B RN PR v BN ZE R AT R e E S s R
T Uf o JXBRS /N RA L) FO0 S - S R
RO TR INCR B Ah, RS XL & AR Y
BEFERTA K KEBITERWT, it A4 52 ¢ RE I
D AEIEFRIYMO, WIS TR, B AR
M EYDER e, WmfEstnt ARk, R&S
BUEPH 00, AW, NERETES LA

OB WA IEAOCOC R, UEM T R ARy
X/NE AR BB o AW s Xt /N A K fie
PEVE At 28 P AF UV RS, BIVA= 40 R e vT L 4
e /INE R I 2R K RO AR, AT
A2 W LR K
3.3 AEEY R INE BRI R 5200

ARBESER, A 4 MEEYIURIG , /A 1
AR R SR IC R 225, X AT RERE T 4 Fok
AR et A S35, Xk SRR iR 22 2 H S sk
RATRITEC BAR 4 FORIEAE Y B A B E— 2 L
EHIINT NEZERT A R R A, B2
FRIKRFKN o T35b, ALY IR 288 0 - S
AL, SUR IR EY R0, TR
R AHFFE, 4 Fh AP0 b B n
TNEZERTRIM: A e i, X TR S A BORAL
PR - A O G I O o AR B I 22 AL Y
BERE R Y e i AR A B AT B 2 S v B 1
PSR, BERSAMRIRE R O, Blat LaRIER, 42
R, AT 2t FE P 75 3 Wit T A2 7
() ATl 5 e 25 A FRIR) T W 5 2 5 L 3 R R A DY)
MBI FELRAR L, HAFTER W, N i Xt A9
JoHR A M AN P S, X ] e -5 2R ) ok P R B /N i
(LEEP NS

ABETEH,  BAR ST R A A B SR BRI
F R /N2 R A ) JS > K R AT AR ) T o> B KA
MW 5 e >AE A e AL W TR > B, (RN ZZ i A
ZEAT AP B A R Sy S KA AT AR M > oK AR
FEAT A=W 5>/ N R R LR o> A LR e HE ) o o>
X I o X T AN R A IR A W) S5 e X S S Y
W B R A OG . 2R AR SR R B, AR
7 A L) A SRk I W Ao OB, SRR e A I
A2 TPy g X HE >IN A2 il A W T > T KA AT A= 9
RS AE A e AR W > K R RS A AR B, i 3
X e ) it W SRR DAy T KA A A W B o > K R G AT
W I3 5> A6 A 7 FE W) TR >/ N A R AT A ) B > X
Mo XKW, /NAREAT AW 5 5 Ak B AY + EXT w Y
W B AE T ik, ARG RE D 2%, T KA AT A=)
B A A B ) SR X (14 ik I BE ) A, AT SR 2
KA LE M) o i Ak PR /N2 W e RIZE AT v ) 2l 5
TELR, /N RS AR W A A B 4 R R A
Ak

4 Z5ig

1) /NAFEFF . FRFEAT . KFEFEAT S AL RS 4
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TSR 5 W 3 e Ah RSB0 T 1A AL | e U
B, FL INZE RS R A ) 0 e b BT - MR A
RRIA 80 5t A BE ISR AT, 3X SR B 4 Fhoke I A=
Y15 e I Re i i IR A 1K

2) /NFEAEKRTII(60 d )Y B B T 4 Rl ok R A
Yy Jo e 19 o 7 4 A Y s, (ELBE R I ] RS, %
A T e AR i A A RV R B e, e, U
ZREF A TR REAE A K e B B R m N E
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