Climate Change Research Letters S {EZR{LHTITEIR, 2017, 6(1), 11-21 Hans X
Published Online January 2017 in Hans. http://www.hanspub.org/journal/ccrl
http://dx.doi.org/10.12677/ccrl.2017.61002

Effects of Elevated Ozone Concentration on
Soil Respiration, Nitrification and
Denitrification in a Farmland

Kan Shi

Hami Meteorological Bureau, Hami Xinjiang
Email: edu_sk@sina.com

Received: Dec. 28”’, 2016; accepted: Jan. 14th, 2017; published: Jan. 18th, 2017

Copyright © 2017 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Since the spring of 2010, we used open-top chamber for ozone (OTC) field experiment in Nanjing Uni-
versity of Information Science & Technology agriculture experiment stations; the ozone automatic
generation and regulation system was used to simulate the environment of rising ozone concentration,
to measure soil respiration rate, nitrification and denitrification rate. Meanwhile, we observed soil
temperature and soil moisture, and discussed the effect of rising ozone concentration on soil respira-
tion, nitrification and denitrification in winter wheat field. The results showed that rising ozone con-
centration had no significant effect on the change rule of soil respiration rate in winter wheat field
during growth period, but it would lower the soil respiration in winter wheat field. At the same time,
rising ozone concentration would limit the effect of soil temperature in winter wheat field on soil res-
piration. With ozone concentration increasing, Q1o value would decrease, which lowered the tempera-
ture sensitivity of soil respiration in winter wheat field and decreased the effect of soil temperature in
winter wheat field on soil respiration as well, but the rising of ozone concentration might lower nitri-
fication rate and denitrification rate of winter wheat field soil, yet not significant reduction extent.
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1. 5]

B — P BRI 2 B SRR e 2 S ), A SR AN TE 0.025~0.05umol-mol ™. [ T
WA Dk, BT A& Tl AR = R e, I ) K ASCHERRU S e R A AN i, R
Aot o — M EZE R YAk, — e X, RAUR R X — M B R, i b T SR
KAEAEREEFF 5 0.3%~2% (Thompson, 1992; Vingarzan, 2004).

H 1958 4 Richards & [1] 8 X ikIE R AL 2 FEN )G, FEND DR FRED . WAL
B, RIS BRI, ARMERIL SR TR e A ER 22 i AL A, g
SEEMESE TR FEYRT2]. HECOA SCEROE & AR B EER, MR AEARm, H
KT SLERIR BT it AR H SRR IR KB AL, - S A AT F S0 (AR 500k R b . Fsi b, SUEIRBE A st
AR ST REIR JAE AL SO AR F B s e BRI T AR A R

A EREEAE BT AR (R 358 CO, HEBO/E A m) KA B TBUY ik (1A S 20 2 68~80 Pg (Raich and
Potter, 1995), 4% H R 48 IHETTHR IR K — 8840  HIFENRIR R 48 43987 A 3 i) KA URRI CO, IR, &
BFE =AY AR, B IERE IR . FEAAR R IR LIRS, A — AN AR A S A R
WA S o R T3] [4]. HIBnpis2 B Z Fh R Bsem, AAEEMR): LR A, LKy, i
Feor. TIEANURSE: AAEYN: R, TOEREY). LIESWIA R, WEYEMThEESE[5]. TR
W B B SR H AR BhAS, s L T KRR AR R . DN L AR A 2 7
Y. RS COLMFE A K N AT HEEE[6] 0 Herfilf 2 s 3P (1) F ZER 3 2 —[7]. HR KT RN &
BRI R s LA BB D

AR HH T3 RN R 1 DX 38, [RIRE A BR A SR 2 NLO HETSUR, DTk ZE =ik 70% (Bouwman, 1989),
N,O & B B (iR 5= SR, W ERAURASIE I 5THE CO, 1Y 200 15%[8], HEA K/ G IE RERA i 45 rh il AR
2, B RRR)ZFAEYE .

Ak 435 NLO T BRIR T3 A= i 5h 5| RS AL AN s i AL 3 72 (Abbasi M. K. and Adams W. A., 2000).

(2)
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A R a0 A ) A A O I S S I . i I R 2 204 AR R A AR
AN IR RIS [9]. AREIN R Rt T HRE S EKE . pH ST, AR R E
BUEELEYR R IR K RE S ER . R REnE 1 [10].

AW IR IR A PR R R AL S Ak R, 3 B R R M R SR E Y e . R
AR B 52 2R 2 8 3 ZEAFE AR R Famii g . Ko S A AE R - DA N 2R 035 3 (1 s el [ 11]
[12] [13] [14]. i\ ix —id FE % & 2 B4R RE47[15].

Jit A 7 fe S R0 BT AR EE 3B AL AT S A AR F LA — 8 IR B RAE S 2, k2 BN
AT . H BT B SRIRIE O T RN 70 5L S0 T B L3R Ak o SO A A FH 4 52 el P F 852>

ARSCYAGN 2 LA P T e A B R L R Ak A SRR B S, B AR A ERARRE AT b 2 R
AITRAITEOUT, AR H 3R CO, 1 NLO $RALRFA K o

AW 55 K F T 1535 %5 (Open Top Chamber, f&i#% OTC) K HIRE:, FIFH R4A H5h &AM R G
WL EIR BT o, e LIRS . A 5 SO AT 3, PRI SR FE T mnt & /N 22 AR L g
WE R WS AR R I
2. MR 57A®%

2.1, WIS TR

S b AURTE S 5UE B LR R R R B35 (32°14N, 118°42E), T 2009~2010 4FE4 /N A KT
HATRIEEAT F AU ARES . 2t 2 AR P X BN B4E 1100 mm, ZAEFIJIREEN 15.6°C. LMW E BK
Fet, KGAFL)E, #FZ Lt ygR e b, FRSE 26.1%, 3% pH(H0)E (6.1 £ 0.2), HHL
W AWM EES AN 19.4 kg, 11.5 gkg.

2.2. W

PHRA/NERFCASE 145, fE/ANERSTIA. 208, BRI, RERIR T E . AR UG
F WH-H-Y10 US40 Oy R AR, REEERHERL 3 m, & 2.5 m MIF I % (OTC) kN LA <
B ERAHRE Y T R E AL, W E CK. 100 ppb PiANRAEGK AT, BT SR RAERE
TP ST IR, SN OTC WA U E, &l OTC WISk, OTC NiXE

|
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Figure 1. Schematic diagram of nitrification process
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Figure 2. Schematic diagram of denitrification process
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SR AL IRE (RS EEPTIA 1 ppb, X SLARIKR AR AR BEAT P BUEIRIERE, 24 OTC A SR AEIREEARILF]
SEBRMEI, SRR SRS TR IFR OTC WA SRR, 25 OTC WKL Sh BB, U S A A% K
SRR IRE, A5 T IE A R T P AR P 5 SR SRR AR S A FE G R BT, R SRR
A IR T AR IXAFEATSCEL OTC Py SRR B[ H BT Og IREEIEINIREE A 3 A 10 HITAG, HERIE N [H]
79:08:00~16:00 (FERFF1IEIES), BFR Oz WRFZIG NI (8] 3L1t 8 Ao AKAEFEREE R 787, HoAhAK H
A, T HUE SR AR .

2.3 TIMIFIR KA. REEHIERBE

2.3.1. HEIIFEIRASE

PR I E R A L1-8100 T 23 RRGE S B R G0(LI-COR Ar], 3 [H)xf T Pl k4T
ORI

LI1-8100 F it X+ e miid & 5 ah i £, 1ZME A AR © Power; @ Ready; G IRGA
Ready; @ Active; & Low Battery. WEAXHIRELE > Hr a8 0 o0, FHBMERERFEE . BT SR,
FrifE RS-232 H45 . JEARINTE R, T ECH: . KIP'%(8100-104) k7% (8100-103). & MMM AL, &K
HE . IR RSk . LKL AN Palm®/E £k TR .

K PVC Hil S BN 22 JER AP SKFF 10 3 AT D e 38 P P R B o 7 00 5 i S e
L1-8100 i =X - 18 i & [ 2 AL A FB A IE SR . K b B S AT IR H IR IF G T 10 3, Kt
BB EPRLIE R b, SRR T AR 5 em, S/KERRSKIE AN T8,

2010 4 3 A RAEEX G, S ANLIAFN OTC N BENLIELE 4 RRAHSSA /N MR, XMLk
A8 52 %E PVC R RE, AR EWAES . WITE 8:00~11:00 (LRl [a], FR)Z [M#k47, RFE
B — i — Ko

2.3.2. HILE RHELIERRNIE

Tk 5 S i A0 VR FH ol 5 SR F 1 <0 B 72 43 25 B R (Barometric Process Separation technique) fii
BaPS, BaPS Hi A& M S A A AN SO AL A R I 26— Floli 771« BaPS SKIR 788 HiE4 1 IR B (Rl
o ) = 3 A b A (B L)« R TR COL RSk O ¥R Sk o 71 SIIG 75 2 1 5 A 25 () P9 vl BUCE. 7 AN 25 H
(A JSOR EAE R T) o SEBG I AR i 7 2 IR A UR IR FFIE E, £ BaPS RGH I ¥ SKIR A 28BN KB H
PAPRIFIE E (R

BaPS HiARKIJEH[16]2: BRI COy O FLUA RIS AT HIRIPI R AN 1.0 19
HASRTHE N, B RAMAEN . MIER . LR, co, BT LKk, XN ERE R
GUH R JIAH DG, AR e 7P s ek S T DARE Bf 1H B0 H R b 1 S 1 T R RN S A AR

TEFR A 0 F o A, SRR L A AN SO X S B AR ) ()3 B R 2 5 R G R ) R e
AF o COp AR T L 3/K AR T 2 [A] LA COL MR BEFIIAH COL WK FERFFBNAS T . L IFRPIT R —
ABEAS = A SR AT A AR RIS AR, X2 R Ry TSP IR RV E FE O, I B A A Bl CO, AU 1) 2 2 A ]
), PREE TR

A R RS RGN B I PRAIG,  1X E 2R 2 LA BV FE O W K EEITFE[17]8:

NH; +20; T NO; +H,0+2H" (ERIK)

TS S SRS R S8 N R 238, 102 i T R 2 =48 CO, F NOL N,O. N, &AL
YR H R FETTRR[LT]A:
5CH,0+NO; +4H" —5C0, T+7H,0+2N,0, T (S EF+H)
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MPRIRG T HIESIRAE, ARG RE TR, FFE, WS R RS iR 7738,
v RGP R AE T R RS .

FEUCRFERS, 76 FEH 338 TH I 3A J) (4% 5.5 cm, & 4 cm) 5L BURE . BaPS R4+ 3 ANFJTA—4,
A IILER — /DX R BENREAFRE 5, KRG SR 38 %20 T), BiibKaak. Bk, 3
o RAEAGIE S 3 M BB T, RS HARR S0t R . R4S o5 SRR LR 3R T)
ERSLE E, FIHBEERR IR TN SR E, ATHENL pH ASKEL SN EHsm AT, b
JE IR TIE T BaPS SIS, IR ES A Em M, RE T, A E RN 10 he X3
ARESL BRI HT I LRSS TN VKA T 0°C~4°C M ARAE, fRAERFAIA T 1 .

MESS A5, KEHL 10 h /3R il B A DR Hr AR T 10— BUBUR AL, 5 220 e 1k el VA 40 & 75 72
AR, L E. SKEUR pH SFS8EM NI THE IS, il T RN E ) 39 i A s %
R A E

2010 4 4 H 25 H4377E 100 ppb. CK P/ RAUK AL IR ) OTC WU AR, (AT (BA
5.5cm, & 4cm)fE IR ZE FALERE

24. BIWRE . HIRESKEHNE

T HEIEFE A L1-8100 JF#% A AXER AT I e, 7E -4 5 om IRANE IR ETHRSK, X3 A 3R,
SR FH L1-8100 JT % 2 s 3498 5 7K B (0 2 25 7K ) o LI IS4 2 /KBRS A N 3 v, A% B Bhid 3k

2.5. BIBSHT

AJif Office Excel 2003 i CK. 100 ppb ¥~ S SEALTE ™ A LB« E3EH0 P32 I - HEnP
AR Z LA

RJT SPSS 11.5 GEitHifF, Mt CK. 100 ppb PSR AL HE R L RPN LR+ 106G
55 R HIEUS Bl 32 Pearson AHSETE 4, X CK. 100 ppb P> R AEIK AL FE T 0 3% CO, 774
S GG SR AR R S P AT 40T

3. B{RESH
3.1. REREASTIRIFIRERLF M

R4 2010 4F 3 H 20 HAZ 2 2010 4 5 H 29 H R 55 B LA R Z A A GARES 3 AR FH ) H0040s i) 7k
3, H CK. 100 ppb PSR AAMK AL N i) 900 S . IR R e R s SR . A
3(C) N7 HH A 438 I ok e R B0 I 8 o 5 9 e s, ELAS IR A BT 1) - A R T R (1 e KA 38 HA I
5 H 4 HEES, FHHTEREIEEE IR BTN, RI\BL/DZEEAEFMILE 1, 86K 3@ M
3(c) P AU WIAS R AL B (1) 3PN R AE 5 H 4 H 3ok SRk B 2 1, A8 E LIEIRE T
AT AR, RIBEE R E T T s, LIEnp o R B AR A G 5 OH 4 H RIERPIRGE R
RBNEE S, MET AT DR R A, LIP3 305 A B A IR T =i, TR R
18 RS, TSR L3R B (AR A — B 1K U7 — BN A P RE SR AT IR R A
BRI G e /N BRI R, (RS TIRERR S, IR E A B R ES, AR R TR R s
il AP OE R BN R, X 2R T E R R IR (18], 455 K 3(b)RTE 3(c), MEHTETLLE
H, B AR Y R R X R IR R S R S FE AN K, BT DAAS R R IR A X SRR IR PR i
RIS, SR I T A B A /N 22 4R HE 8RR (1) 26 5 3 9 TR R

M 3(c) AT EAE B4R CK #1100 ppb T 338 ek e ()il 402 K3 — 3, (H2 CK AR R BRI

)
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Figure 3. The dynamic changes of soil temperature, soil moisture
and soil respiration rate under CK, 100 ppb treated with ozone
concentration

3. CK. 100 ppb ANMREKRELETHTIERE . 115
TR R T IEEIR RS ST R

Table 1. Main growing period of winter wheat and fertilizer management
=1 Z2NEFTEEFHMERER

H i A B HAFI R
2009-12-02 b, JRACH A =
2009-12-18 T
2010-02-14 IR A F
2010-03-23 L&t
2010-04-11 ZuTk
2010-04-17 il
2010-04-21 e
2010-04-27 N
2010-05-27 LVEIN

K, {EUE{EIS Y 8.0 umol-m s, Ti#E 100 ppb ZbFE T ) - 35 IR 5 R (106 Jy 5.12 umol-m s, 1] LA
FHH, BEIR B (T o] R 2 BRAR A /N2 AR P (1 T 2

3.2. REREFN LIRS T 905 B B X RIS

K 4 X TEEREIRET &N, Hooh ey 5 385 52 200520, hE 4 aJRI7E CK AbFR
38R XS IR T A FE B Ry y = 0612829, R? = 0.7829, 7£ 100 ppb AL FE T - 4% I 0 135
IS 22 PRI B TRy y = 1.0222e%072%, R? = 05682, M &It B S (9 0] LA H i 55 - 9 I 5ok 2 I i
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Figure 4. The relationship between soil respiration and soil
temperature

4. TIBRFRE DREEHXFR

RAEECR T, MIEERRAET 15°C)R, S REEMALIE, MERENA S, HiE
FHimEF S, SO T XU IR BRI, T 45 ] T e IR 2 /NI B A R, (RS
BRI T, AR A RS, HALS w7 1E HE T s h] LIEp R R M E B R R, X2
FhA L [F gz e . BHE 4 S5A7E PN A B TR B 38R FE X IR R S FR B AL, W LAAS
SR JE T 1 2 PR )3 B %o - B I W Sl 26 g 52

Quo HF IR TSP HE B AR UL RS, Rl H IR RS 10°C, HIEIPI I NI, &9
BT AS0E CK AT Quoft N 3.91, B -HIEEEAEF1 5 10°C, +IIpiss %k 3.91 f%; Ti7E 100 ppb &b
HF Quffiy 2.06, HP-HIEEERA S 10°C, HEEFFIEERR K 2.06 5, W LURHEHE HTE 100 ppb
AEFER QuofE T I Wl SLAEIR L T vt B 1 - 43 W IR OB MR I T B

3.3. REREF SR LRITRS T HEE H X REIF M

TP AN IR K EE A F S S A A FE AR R, BERMERR, ZIRTHERR, Z00iE
KER, BEORR, WEKRRUIEARFR . Al SR T8 B AR R AR BT~ gy 5 3%
BEERIR R

B 5 R T AEREIRET AT, Hox 3 5 908 RIS R AU, BRI AT AIFE CK ARHE R +
$3E I 6T RO S R fR i B Ty y = 19.888e 072, R?=0.3516, LARNRILFHIE A AU, (E i
WRERT 10%HIATHE ~, - Igenpms 22 b A5 3380 FE i =i PRI 1T 7E 100 ppb AREE N 58 2%+
SN T R (R AR B Oy y = 10.665e %%, R?=0.2638, - IEITIRBEITE £ AHOE, AR 5
FER TR FE%. (B2 5 CK RAIREAIE AR T IR H, 78 SR T B s+
Py R R R OC R, BRI BE T 2 ks T A5 R T SRR IR ) e

3.4. REREASH LR CO, FERE . HIMAHUFI R THILEERFNT

CK #1100 ppb 54K & ALFE [ 115 CO, F= Azl A, afemsfb. L3 A SR Al B a5k 2 o
PIANLFE R 3 CO, oA R A ] B4R AL, CK ALF R +4% CO, /B %A 105.72 pgkg “h?t, £
100 ppb 4bF T +14% CO, P4 3# %N 65.38 pg-kg “h™t, CK 1 100 ppb 548k 5 AL 31 i 13 CO, = AR i %
HEREMENZER (P <0.05), CK AHE N IR LHEZ Hy 206.6 pg-kg “h™, 100 ppb AbFE R i+ el 1Lk

()
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Figure 5. The relationship between soil respiration and soil
moisture

B 5 TEFRSLMEEHRXFR

Table 2. CO, production rate, nitrification rate and denitrification rate of CK, 100 ppb treated with ozone concentra-
tion/pg-(kg-h) ™
2 2. CK #1100 ppb REAIEHHIE CO, mHIERR, MUERRE R HHER/ g (kg-h)

W FRFR CK Tl
A AR(ATS A iR
13 CO, FrA 105.72 (a) 16.24 65.38 (b) 2.75
I A A 206.6 (a) 14.8 203.8 (a) 10.3
e R A 163.8 (a) 25.7 134.7 (2) 2.4

N 203.8 pg-kgh ™, CK 1 100 ppb ALFE ) H3ERLE R B K, AIEEREMZER . ARG R
398 SR A T3 R AR A SRR R AR AR, CKOARER R 3 S ik % N 163.8 pgkg Bht, T
100 ppb AbFE R i 4% S Al A E 2 134.7 pg-kg h™, {H CK A1 100 ppb 54200 B AL R Ay 4438 S il 1 3ok
RMAFAEEZE M ZEST . R 2 F CK F1 100 ppb SR EALHE [ 18 CO, HiH 5 AN e mg Ah ik
R RIAEZR M BUE BT DG, SEREE T = T B T A/ A L3 CO, AR, FRAIKIR
FERR s SLAEREE T T AR PR T A /N ZE A A A T R A SR A, (H PRI AN
4. ¥1ig
4.1. REKRE A S HEIFIREER AT M
GOy T ASHIE T R B TH o A /INFE AR B R ) A A P IR AR A AR R e AN K T i SR

M3 HEN5 HH IR S A2 B, CK ORI 100 ppb 54800 B b F8 T (it - 33 W fR AR Ak 35 2 S TH i
JEN, HAFIER BRI ZES . X8 DR R I i R T I O e A & AR 4k
M E RN 1, i IR . IR R A A AN MR () T 5 S SR R IR AR AR AL

SR o AR SRS P AN [F] A B T ) SR R AN IR IR A R B B AR G R, X5 Fang SF[19] Bk
ZEor 251 N Arrhenius A5 - IERR IR (R TS5 R — B0 -8 5 R R A A A )
SEMR R, B R DARE R 0 (1) L P R AR, IX 5 Liu S5 [20] 4 IR B2 A4 — M mT AR L 138
P II ) 72581 AR 234 R A P R 0738 S RV T 7 4 SRt — 300
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ASHIE G R SRR B T v A I D S BRI A /N AR P SR, (B LR R S AN 2, JTHAE AT
PR A RITEFIEAE AT . X AT RER T LR R RIS R IR L 3 AR IR S R - S
AR E BRI T RR WY IR BRI REIR, AR B 3R A K 2 B E i s
AU, ELARS AR xS M . SRR EE (R T b TR 2R 0 WA T B DA B SRR AR AR 2 E e
FK[21], MMTFEAR T LG . AR AL AR [220 0 ORI/ 22 A A SR SR B T v PRI 7 e
AWK . Edwards SF[23]WF 7T R W] SR BETH i & PR VAR R AT WL I 70, 0] 7 36f -3 2
PN LR 7 SO B AE YA AN P IR FREAIG o PRI SR S0 JEE T et T AR A /N2 AR HT SRR
RATREA B+ SRR T AR TR AR, IR R AN 3, T BRI A YRR 2R
BEAR T SRR . X MARGFAOMRE 1 I 3(c) 7L - 3RIPINGE SR IA R 2 /T, CK A1 100 ppb 548k AL 2
T R ZER DN, EBRREEZ )G, WA B A GEE B0 s R AR, X ARR d TR B EE
JE i B IR AT W F g, FAd 20 DA P36 T % i IR R A L B, X 2 AR A R A
SN RPN [18] 0 9 S AR FE T 2 PR AR LI RUE AR AR IR it TR GFROSH BT . 2010 4E 4
BRI IRk 0 B VA (Y I () AT R ST S, X 5 44 B AR T R B SR A JE A K

4.2. REKREF B TRFRS HREE X R

AT 5T R AR P v 2 IR ) g AR N s, U H R S T 15°C s, il
B, XRESTERSIRE T, SR I E R I, MR AR T R A M AR
ZIPHR, 33T 2 1092 P s B -9 P8 o A P - 33 W fr i) b

BRAb, ASHIF 7T b B AR B T AR T A/ AR P R R o U R AR . X AT RS T LR R A
R : McCrady F1 Andersen [24]5F 57 3% B S8R B2 TH vl RE AR T R IRCE VIR . 84 SRR
FE T+ R AR A T BRSSO - S5 Quo (ELAH RLYR /N s BLAIAR BE TR0 & /N AR RAIR & 0 WP s i [21] [22]
[23]4h 1T g 1] 4 3 35 B OPI Qqo {ELAH ML/ o

4.3. REKREF S TRITRS HREE X REIF R

FEAHI ST e SR SR RE T v 2 B0 6 P S0 - 3300 P2 e A Y L P IR f somir, B SRL R BE T vl e 2
Pl /N 30 T S P IR AR R . CK ARSI (¥ 3830 B X 3R R 520, 5 Mielnick Z5[25] 14T 1235
P E AN - SRR ORI FUIN A B, 2 SR A B — i A P - SR 2 B R R R B I T /N [ 2618 — 2
TM7E 100 ppb SLAAUK FEAL BT 1) L3RG 2R M bE CKALEE N & B S 10 B, 3X 7T g2 F T SRR B
Th e 22 RO - A M AR R PR, AT 23 7 — 52 R L L R AR 08T I A AL B 1) COL A O 4% 5
BET AN RO S H ER ER R

4.4, REREASI LR ERIRFHERIRN

4.4.1. REKEABX TR LEREORA

AT T SEIR T AT BEFRAR 1 R/ N AR H IR AR, (HORIF AR . X ATREE: dT
TR R 2 B 2 Fh AR, AR T R RS TR, b TR AR W DL SO IR R il
P A S [15] o PR T HE DN A FH 3 13k 3 1) BRI ) e e SRR EE T i) 1 1 ARZE B AR R i)
BET PR 3 Ak 3 Yoshida S5 [27] 5 AR FE 3R 8 U E M B REVE S5k Je 2 RRIEFRAIR, W RE (MR
IR A, AT BE S PR R A AL R

4.42. REKEFBDRETRRHLERLFM
AHIEFE rp R T R AT BE PRI 1 AN AR R AR R, HFEREEARE . XA T
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TR SR SRR A R A B AR R, IR TR G TR R, b TR AR W)
1R DA K U3 AR 2R 23 WA P A 28 [ 2] o AT T FHEIU A P e - S 1A 3k 236 ) BRI ] i e SR SR E T v i) 17 AR
AR LA AR R W, SR AR 3R SR A A s Yoshida S5 [27] 5 Sk L 5 v A AR P AR 5 A B
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