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T E: KA CORE(CONFNIREET AR AR EEEEE, W BH KRS ™ ik B AR B [COL IR BT i ma Ry, J2&: B )
Al Az 7 X S AR A ) BB R ) o A SCHE TS [CO, ) AR Tt 5 (elevated temperature and CO,-free air controlled enrichment,
T-FACE)R T 5 I AP KA A 4R, BRI T AR [CO) AR i X 7K A s R S A BUA 52T . 2525k 0 . HXTIR(CT)HM L,
FR[CO,] (C'T) AbFER S T /KAEA RAEMZE 2R, [MUKRER™ 11.1% 245 A FH); HECTY) 1 ~ 2°C Wb T A s aoR
B, MUKRE R TR 10% ~ 25%; S [COIFEIR BAE (C'T MM /KRE =& T2 10%, RIE[COIF AR S AR E T ki)
TR o AR EE BRI, AHIRIAL ST ™=t i s A s — 3, (RAERRZE R . B AF PR A B B IR AW =
KRR BT PR, HRAAEICT . CT#— R AUKR =8, (HIRET R B AR KR = L R IR R AT e
WA, DS BRI VL B A A it ) vl e 2 i K R i b N R .

KR COMREET R IRBETHE KA, i

FESES: S511 Q143 XHEFRERG: A

Interannual Ambient Temperature Shift Caused Varied Responses of Rice Yield and Its

Components to Elevated CO; and Temperature

ZHANG Jishuang" 2, TAO Ye" %, SONG Lian', CAI Chuang', LIU Gang', ZHU Chunwu'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The rising of atmospheric CO, concentration([CO,])and temperature are the main scenarios for future climate change.
Clarifying the response of rice yield and its components to elevated [CO,] and temperature is an important part of agricultural
production to cope with climate change. In this study, the effects of elevated [CO,] and temperature on rice yield and its
components were discussed based on the multi-year rice production data from a fully open-elevated temperature and CO,-free
air-controlled enrichment (T-FACE). The results showed high [CO,] treatment (C'T) increased rice yield by about 11.1% (5-year
average) through enhancing the panicle number and seed setting rate. Increasing temperature (CT") by 1-2°C reduced the panicle
number and spikelet number per panicle, resulting in a decrease of rice yield by 10%—-25%. Rice yield decreased by about 10%
under the combination of elevated CO, and temperature (C'T"), indicating that the negative effect of elevated temperature was not
completely offset by elevated [CO,]. Comparing the multi-year experimental data, it was found that the effect trend of the same
treatment on yield was relatively consistent. However, the response of yield differed between years. With the increase of
interannual ambient temperature during rice-growing, rice yield showed a decreasing trend, and warming treatment (CT", C'T")
further reduced rice yield, which increased the risk of grain yield reduction. Still, rice yield in the year with lower ambient
temperature declined less than that in the year with higher ambient temperature. These findings suggest that the interannual shift
of ambient temperature might be an important factor affecting rice yield.

Key words: Elevated CO,; Elevated temperature; Rice; Yield
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TRARXLA AR BREP I AR P B Sl A R 7 ek B AR X CO R B R IEE T F) i 7 22 263

H Tl Ak, th e IR,
AT RIS T AR £, S COL MR ([COL ) TR A,
TR E ROV 26 E 5RO UE BRI (NOAA) L
MW s, HETRS[CO,)EZIAFNZ 415 pmol/mol,
ATV AT LARTHEN T 49 100 pmol/mol!" . IPCC 45 T ¥k
TEAEHRASFE 1, R4 b 6 SR A Tl 5 Ay i3 Jin
T 085 CH, #iitE 21 4k, KR[COPKLE
421 ~ 936 pmol/mol, IR IRK FF 0.3 ~
4.8 Cl,

IKFEAE R e AR B AR 2 — i 4
DA R T e XA CHR e . A RFSE R, T
THE] 2050 4F, ZKFE - ST ST 30%, A REW 2
NP K BRI ETRE, SR, ok erkwAs
TR AT 2 Mo 2 o KRR AR 7= P A IR Z s i ),
S K[ COL R HEZR V34930 B 1) T i s K R AR
A B R A AT, KRR, #5[CO,)]
AT EKRE R G A, SRR AL &P 00 G
=g iR e Ly R, KRR[CoTH =
200 pmol/mol AT LATREAR . IS F1 4% 8 Fed 7™ 12t 3 il 4
T 13.5%, 22.6% F132.8%, 1M KA Sk AP AR ke
TR W ) R R . Sy — T, T T T ik
KREA T R, BRI RO AR, RS
LS ERERAER, IRXHE A =R AE, S
FOK R = BEAL, KRR AR E R R B 3 (4R
S ACIARYEAE ) & A R S S BUNMEARZE, 1
AR R s Zhao S SHA Ry 4Bk b I A T
F 1 Ca KRR NI 3.2% + 3.7%; i e
FIRFFE4E R, ERRBERER N 2 CHRB T, &
e sl WRE P o W S B n e e, (R A A
ReaRshn, TR R, ik, SARASE T REA
FI T R BT B B A DX AR R Rg A 7= KOG A 7 %
A IR g 7 AT 0 RN () 40 A T ) A 5 U
SAFHRZ I

F A RA[COL R T A B R & AR P,
Th[CO,]E IR B T2 A 2 LA B e BRASA AR AL X 7K R
PRSI . & T [COL )RR 28 HAR I X K Fe A 2
BRI AT HAE , {FL 5 A 255 R0, B H 5 P i
I R A A IRl EE R0 B A2 505 R A
£ A 2 B W e =6l WA L 17 = S i N
[COL ] FIRLE [R] Bsf Fh e 2540 T 8 FH RS AU . 7R oK
KEEREMEAAL T, X IFERERE A A 2 218 it g
TEAS AT A AN B M BRE, 5L 220 H )R
AL A SR AR KT KRG A 7= R R i), A AE AR 7=
SRR A FE AL

AFKIE A R S[CO IR ETL R (elevated
temperature and CO,-free air controlled enrichment,
T-FACE)IX I V- & : VL#F T-FACE V- & Fl# 2 T-FACE
FE I GRS, LIRS (Oryza sativa
L. Rz K 23 ke 9108 ikiibrkl, #%ii FACE
R [CO, 1R 2 LT BEFEI[CO, /5 200 pmol/mol, | FH M
Aol ] By 8 it 0 3 CPROK A 3 e 2= 1 it R £ SN S e
R, BEE Al E 2T SR, PRI KA
A 7= [C O RN E T 15 28 ELAR FH Ay o g 2 B R HE 5
WER R C R, DI PG I FR 2 it it %
et o

1 HESH®

1.1 KX EFEHIEIT

FH ()3 36 75 B4 T-FACE “F-H6 1, dFilE |
A 11 .

JE N P L8 WS A R W0/ < K 77 L1 Wi s A 1| SR S5l
FHSEAT(32035°5"'N, 119°42'0"E), %MK = 5 m,
J& TSR A KUK, AFRE K R 980 mm 24,
AEHZE LB RT 1100 mm, 4ERJEFE 15 °C, 4E¥H
MR KT 2 100 h, JoFEIZY 220 d. %IX 5826
bR, RIERTHCA N, B A OR K R
NS BHE DAL E T N . A PLBR
18.4 g/kg, A% 1.45 g/kg, AXWE 10.1 mg/kg, #HEK
B 70.5 mg/kg. REFEHT 2004 FEA, ®A 34
KA [CO,1TH =B (FACE) I 3 /% I Bl (Ambient), 4%
Pl lE) B T 90 m, LAVE/D CO, Bt HoA BBl ) 52 0
FACE &1 MIE/ e, HA% 14 m, fiih?) 80 m’,
AYiafriEbmEit FACE P8R 1 38 ) Hho w4l
CO, Mk, {R4F FACE B 1R [CO,]LLXT R IR [CO,)
/5 200 pmol/mol, CO, i UE B /K FEEZE 50 cm 72
i, AN BT S W SR
[24]. 539ME FACE P8I R B R 07 1 i Vi A
(K 2.7m, 98 0.75 m), BEEFERH/KAEZ 20 cm
LA, IR (60 ~ 70 C)RYRE I B I fin e 2 4
AR, ORI R DR E X BRI 1 °C
Ze AN Xt B R A Al S COL TS I M L
AIRIE R AR X B, EXN CO, 4bH, HX MR
JEA R, Ay 4 AR R FE AL 3 . DIE % KS[CO,)
(C)FIRBEALHE(T), CT; @[CO,] (CHFIIEF iR
AEFE(T), C'T; @IEH K[CO,] (C)FIIETRANBE(TY),
CT"; WRE[CO,] (CTYRHRAFEL(TY, C'T", HAb
B3 ANEE L IR E] T-FACE V-5 52 bR A SR IR
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AbFRE R AN 1 TR,

TR 1T - X6 o5 37 V15548 75 M o i oy LA
FEFAT(31°30'N, 120°33'E), %MK 6 m, Hi
BRI Z2 UM, AFEFE7K A 1100 ~ 1200 mm,
AR 16 °C, ¥ H B KT 2 100 h, TEFE
KT 200 do X HHERACN M+ BEEDT K
T2 /N ReAE . BFE R A R TR . A Bk
16 g/kg, &R 1.9 glkg, AW 12.3 mg/kg, HRH
94.3 mg/kg. I 2010 4E S, A 12 Mk
K/NX, F/NXKEPHIENLE, BHiE 8 m, fibs
50 m*, FACE B CO, iS4 E /K FEHE)Z 60 cm

A, RGARYERGE | K FIREE[CO, K JH 4 FACE
FEI[CO,], i FACE [l 14 K[CO, IR L X} R FREE[CO,)
{5 200 pmol/mol, %V & BB IFIE | B TR =R
RESE S L Cai S0, ARRI 19 FHE 7 2 £ S M 5 3
i, BIGREBA 12 DEAMESTLT, A5ME
SHTO TR 1.2 m b, AR K R ki o i
TH LT AN SRR, (4 R S 1 e 2 R L X R A
TR 2 CHEAN, HIEABE M —8E, AR
BIMR L AMT S CO, UREE . AR IR E 4
AKbER, R T o R0 1 BT 5 52 R RIS IR
ALPERF AN 1 TR o

Fz1 HEEEITR

Table I Schedule of field management practice

A< A PR it R T 7T R T

2013 4F 2014 4 2015 4 2016 4 2020 4F

BRRE i 7H19H 6H27H 6H25H 6H25H 624 H
ZER 10H 10H 10H25H 10H 19H 10H 19H 104 10 H

B AR 7H20H 6 H29H 7H1H 6 H 28 H 6H24H
ZE 1007 10H 10H25H 10 H 19 H 11A2H 10 10 H

K FEFAR TR " 5H21H 5H20H 5H20H 5H20H 5H27H
B 6 H22H 6H21H 6H17H 6 17H 6H23H

Wk 10H 10H 10 H25H 10H 19 H 11A2H 10H 15H

it By ZE LN 6 H21H 6 H20H 6 H 16 H 6H 16 H 6 H22H
Sy BENL 6 H28H 6 H28H 7H1H 6 H29H 7H4H

e 7H25H SHI1H 7H26H 7H 28 H 8HO9H

e e T & HESERY 6:00—18:00, 4 H R 9:00—18:00,

1.2 ke B 5 HIEEE

R 1. 49T 2013—2016 K REZ#FT, H
th 2013—2014 4EEAIKAF(Oryza sativa L& RN
ik 23 (WYJ-23), 2015—2016 4EHER /K R 5 R R
FE 9108 (NG-9108). 4 /KRB AL AL H a0k
2 i, PORESEEE A 24 70/m?, 2 B/, R R A
i 225 gm’, RAE AR5 N-P,0s-K,0=
15-15-15)FIR E (F A 467 glkg)fichit, HrhEAE « 4
BEAE - AR S 42 3 1 35 BEAIRRAE SIS,
VERFIEAEREA , B 9 g/m®, TR AT— Kt
FH, ATy ZTE LR 1, HoAth [R]85 B 2 i 21 b oAy
B G —EHOKS . BREEFIE B EBHR).

RIS I : T 2020 AF7K A=A T, LA A o
s 23 (WYJ-23), 5 H 27 Hi&#Rr, 6 H 23 HEH,
ke 25 B2 RIS T ORFe—3%, Ak 12d 148 d 4y
i FH 2 A BB RS N-P,05-K,0=15-15-15), Jifé
B3 SRR LR 1, 4 IR 22 P [ 7 B it 8 — EA T
INKAE

1.3 FENE

W 1. 7RI, BA/NXEER 48 7Tk 50
FOKFEAE A 8 A A T AR RO S 7 AR A
PSR, IR ARERE 5 G TR LS A,
E RRRERE . S5 SRR TR E o L 45 SR AR A
e o a5 1. e ik R 1 .
1.4 HiEAbIE

V] SPSS 16.0 B AAEX EdE #AT5e 113, R H]
BAL[R A% i £ [F 2 )77 (univariate analysis of variance)
WFFE[CO, ]\ TRIE FNAR Gy 55 XS K A 7™ ik 5 7 A il A
KA, RFEMAKF-R P<0.05. FIH Microsoft
Excel 2016 Fil Origin pro 2021b # {4 IEF T84 Ab BN
YRR,

2 HERE4SWH

2.1 XBGHA (8] H B IR T &4
2% 2 JiR I R KRS FH Y A AR EE R, S K

2 I IO A B 2 SCHRE | AR “ORLE | P42
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SR E D R R A . AR 2 Bl nT AR B, 1
[ PAEPRIE BRI 22 4K, Rk 3 C,
Hrf 2014 4FF1 2015 AEREREERL. 2013—2016
AETRZERETR 2 R 326.7.172.9. 604.6., 635.7 mm,

z2

W B Ik 31, 52, 45, 36 d. & JAE B a] i B

SRR AR 2, o 2014 4E 1 2015 AE7E KRR
WP BIRE RAEN i | B RRABI 7, 3 AT BB 1 A
2014 4EH1 2015 4F PRI IR AR Y i R 22—

I B SRR

Table 2 Meteorological data during the test

R R [ _ITHE BRI 113
2013 4 2014 4 2015 4 2016 4F 2020 4
FH [i) 458 1L B (°C) R 24.0(5.7) 21.5 (4.8) 21.7 (4.5) 24.7 (4.3) 25.1 (4.0)
o e T 28.0 (5.5) 25.0 (4.5) 25.5 (4.2) 28.0 (4.8) 29.1 (4.5)
52 (AR 20.3 (6.3) 18.3 (5.6) 18.1(5.2) 21.7 (4.0) 22.0 (4.1)
I 1] 5 o oA T 175 20 R4 FY (mm) 326.7 (7.4) 172.9 (4.9) 604.6 (14.1) 635.7 (15.9) 571.4 (12.4)
R TR KA (d) 31 52 45 36 44

I RPRE PG ER2)”, TR

2.2 T-FACE TKBEBHMEERFEMRETL
221 KFEFEE HE 1 AT LUE KRR X 4%
ALBRIR R AFAE 225 . SXTR(CT)MEL, B[CO,] (C'T)
AEFESEIN T KFE R, BEEO 11.1% (5 AFH); ik
55 T HP3ER(CTHT Cul b T /KR = 2 16.1%, 13055 11
HREE 2 CUR A KR i 10.2%, ¥R 5] 5 25 7oK
I, BEE Y RIEIR 1~ 2 °C, KRS 5 R 15.1%
(El 1); M[CO L T+ = BAE(CT TS T,
WA T AL TPk = &0 FEET 9% A

1 800 -

10.7%, [CO, Tt o A B AE F 5 A 58 44K IR
Fh A R B SRRy, B Z IR TR T A R
KR Z KR P 1 A A SR — (| 1), BR
2020 4F C'TAHRF CT A, JKAE ™ B 1 i 1
6 C'T>CT>C'T >CT', {HAEPR[AIKFE = A4S
AR5 X R AL T B S AR PRI IR A 25 5 —
EFRFR . NE 2R LIE I, AFPRIR B R R
84k, TR R KA P e N R, Hk, T
SO IABR IR 5K R R O R AT TR .

Ji 2534 £ CT
1600 L C: #kx T #%% Year: ¥%% C'T
CxT: ns CxYear: ns TxYear: *** B CT*
1400 - CxTxYear: ns a o
a
‘El 200 . X % _lg . be a
a T ¢ ¢ [ ] b @
51000 b [ H I T H a a
| : - e HOH b b F]
H 800 | 4L g e - { ¥ 'T' c
7 SR EEE
600 r | ® [ e : i 1 L
. | i I k. § 1 L+
400 | [ oS i A K S
; [ £l b . k A L
200 |2 O H " [ K N f
’ g A -
: A [ b e K] A .
0 :
2013 2014 2015 2016 2020
Ak e

(R B AN AR 7] — AR A [ AR BRI 22 57 2 (P<0.05); Jr2240#h, C. T. Year 43R R[CO ML BE | IR EE AL FFNAE Ay 5

H*  okk
N N

kS | FORTE P<0.05, P<0.01, P<0.001 /K520 5.3, ns /R T & #(P>0.05), TIH

1 K5[COfNREASTREH~EENL

Fig. 1

222 KRR W 3 A, KAR[COIH
T BE T e X KRR ™ A 8 A — R S, R B ] 22
SO, EORE B A AR TR A A (R 3). S
ARSI R, F[CO, R T /K REA %A, H

Changes in rice yield under elevated CO, and temperature

11.5%, XJ7KAE TRLE (P24 2.7%) . 45383 4
3.9%) DL R HURI B (/D2 2.8%)FE MR/ s Ha R 325
3 A SOER(ZY 10.1%) FIEREN(Z 3.5%), W
F A TOKREFE R (E 1 RIER 3); KR[CO, )RR T

http://soils.issas.ac.cn



266 + 1 %54 %
R3I KSICOMREFE TKIEEHAL
Table 3 Rice yield components under elevated CO, and temperature

A sz AR (R /m®) TR B ChL/BE) TR H (g) S5528(%)
2013 CT 292.0 (11.5)a 120.3 (10.6)a 29.1(1.3)a 86.2 (3.9)a
C'T 310.0 (7.2)a 114.2 (1.83)a 30.2 (0.4)a 90.1 (1.9)a
CT" 262.7 (12.0)a 103.8 (4.1)a 27.8 (0.8)a 91.0 (0.04)a
c'T 264.0 (21.4)a 105.98 (3.4)a 32.3 (3.6)a 84.0 (6.1)a
2014 CT 257.2 (7.6)b 147.5 (5.3)b 24.9 (0.2)b 85.2(2.3)a
C'T 289.0 (2.7)a 152.3 (4.8)ab 26.1(0.3)a 84.0 (1.4)a
CT" 211.0 (9.5)c 167.6 (6.4)a 25.7(0.2)a 82.2(3.9)a
c'T 249.0 (8.7)b 162.8 (3.4)ab 26.4 (0.1)a 78.7 (0.8)a
2015 CT 290.0 (5.3)b 161.0 (12.7)a 25.3(0.3)a 85.1(1.8)a
C'T 313.0 (3.9)a 152.0 (4.4)a 25.6 (0.5)a 86.1 (0.4)a
CT' 256.0 (4.0)c 154.0 (4.1)a 25.3(0.3)a 88.1(1.9)a
c'T 296.0 (8.1)be 144.0 (5.8)a 25.5(0.1)a 88.9 (1.2)a
2016 CT 266.0 (20.9)b 147.0 (20.9)a 23.5(0.1)a 82.4(2.0)a
C'T 335.0 (15.1)a 144.0 (15.1)b 23.0 (0.3)a 82.7 (3.8)a
CT" 234.0 (10.1)c 139.0 (10.1)a 23.6 (0.2)a 83.5(0.9)a
c'T 271.0 (5.8)b 136.0 (5.8)c 23.0 (0.3)a 79.9 (2.2)a
2020 CT 256.0 (7.9)b 118.5(0.7)a 27.5(0.2)b 80.2 (1.0)c
C'T 280.0 (21.2)ab 116.0 (0.9)a 28.9 (0.2)a 81.4 (1.2)a
CT" 263.3 (2.9)b 104.9 (4.0)b 27.2 (0.5)b 71.3 (1.8)b
c'T 306.0 (2.0)a 115.4 (0.2)a 27.3 (0.1)b 73.2 (4.7)ab

I35 285707 C ok * ns ns

T HAE ns ns ns

Year sfekosk ks ks sfeskosk

CxT ns ns ns ns

C xYear ns ns ns ns

T x Year ok oAk ns *

CxTxYear ns ns ns ns

T RAPFESIARRE/ NG 5127 A — AR 03 A ) A B2 E] 22 53 35 (P<0.05).

FEAERMETE, KFEEREC TR 6.0%, XT/KAREAL
MR AR 1%). TR EEEEZ 3.2%)20 R E550#%
(B2 1%) 23N
23 T-FACE TEERESKEFENHEEXER
Bl 2 JBR T AR RS A KR S KR = a2k
PERIA BT ZE R, v LRI, B PR TR i T
AN RN BRI SRR, KRG AR T R
Horfr C°T Al CT AR BE/K AR = i T BRALER, C T Ab 3K
P I RS o X MORE DG OC R U R 9 TR K R A
A PRBE IR X I 7= S A AT KR,
[COI7E— 22 B2 BE - o] LA IH 1R B T v i o ) £ 3
N AB AN RE S8 AT BRI RE T e 73808 B 52 5 4h
BT A B T E RN, anE 3 R, KRS R IR
FERE A PR EE IR B () T s 2 BN R, HH R AL
(CT". CTHZATIRIHLT 7, UITEARA KR

FET, B AL B A R KRS R R
3 iTie

AHFFREEREY, [CO T 200 pmol/mol i
PR KRR A BB 25 523, KR =380 11.1%
(1 A3 3); B 1 ~ 2 Cdib T /KRS A R RN Bl
RiRL, KRR RN 10% ~ 25%((F 1 F14 3), X
5 AHERFFR A IR —80C 2728 Rk KR [COL I T
PRI, BT R [COL SR AN RBAR LT Ui 42
BRI AEA = s, AR SR B, [CO,)
FHE (29 200 pmol/mol)HEEETH (29 1 ~ 2 C)EAER
TR, KFEPE RS R 2 10%, 5 Wang 252 HF
FEAERAAL, R IE RV R i X 55 [CO,)
JEARRE 7S A B TR TS R AR 7= i T R
TR o
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95% ﬁ{glzl‘uj 95% T‘D’UD"“ZJ‘UJ
1500 (A)CT R=0.66  P<0.001 F B)CT R=0.65  P<0.001
y=-60.6x12406.4 ° y=-712x+2764.2
1200 - r
(J [ J
- .\ _ \.\.
900 [~ r [ J
| [ ]
”g 600 [ =
%’ 1 ! L 1 1 I 1 I L 1 ]
iy
-‘l; 1500 (¢ ct R=083  P<0.001 - DT R=0.60 P<0.001
| y=—68.1x+2506.8 | y=-44.5x+2021.1
1200 |- -
° | [
900 - ° L .\.\.
® | [ J
600 - -
— 1 . | . | , 1 . 1 PR I 1 . 1 . 1 . | , 1 . 1
21 22 23 24 25 26 21 22 23 24 25 26 27
IKFFAE IR (C)
B2 KRR[COIFEEASTRERESKEFEMNMEXR(X 3T REFILLELE)
Fig.2 Correlation between ambient temperature and rice yield under elevated CO, and temperature (The control group and treatment group
were separated)
Yoo Peo0t 95% EFIX ] AN AR BE AT LA [R50 B R BL(E 2), Aslml b 2
=0. . 95% it X[t + + = 3
1500 3= —69.5x+2629.4 ° C%—/Lﬁ‘)“zlﬁj T(CT\ C'T. CT"fI C T+), 7k$h?§%%ﬁﬁ%‘lgﬁ
. it HEAFBA R, SABAIIL, B[CO 54 R
a0k A CT KRR, R E R TORRERS R, KR
5 [COLVFHRHE [ I T 7 — R 1 22 T /KA ™ ik
F9m K@ T FE, ABIFARE 58 4 TH BR IRLEE T8 178800 19 52
R W o S3Ah, MNP 2 AR FT LA B, AN R AL A S 4
AL B, B PRI P2 T , KR AR
600 N RS A A B A A 3), 5
, , o HIRAMELCT. CTDMIE, HIRAELICTT. CTT)FK

21 . 22 . 23 . 24 25 26 27
IKFFAE R PMEIREE (°C)
B3 XSICOMREFHS FIMERESKE™ERIH
BRAFX S X RAFNLLHELE)
Fig. 3 Correlation between ambient temperature and rice yield

under elevated CO, and temperature (The control group and
treatment group were not separated)

M TSR 3 iU B, SREAALE, AR Ab
(] KA ™ ik S FOA AR A R 4 — B, (B4R P )
SR, SRR BLR AT RE S K R AR K R BRI IR A
Ko HATREIIBEFE QR EXRAL AL, 0%
V& 7R A K B i) A 05 3R 14 A B 22 S 0 K R A
sz U020 R, ARBFSEM EAE T-FACE &4 T,
I 224 1 22 g FH ] 336 K50 A PR FT A T 1 1
DX PRIl B2 5 KR ™ AR 45 O AR o X KA

R B B R, 0 FUT 06 30 Ak B ) 1 A AR 4
KA o bR A5 SR UL, IR K R Y A
HABRAFZR , A R4 PRl A 22 5702 - 20
KA PR AR PR 22 S 1 BN Z — o A3 2 AT LA
Filt, 5 AR PRSI R A B TR, Bk
2215 3 °C, KB Al B 32 > 1 KA =
(ELPRIE i 5 ARG A (7 7K R ™ i 2 L B3 3 B A v 4
(1), X R YRR AR bR 2E e
FUKAE " ARG Y H 2 R
ARSCRIIIEARTTH i AT, 7Rk iR
AR T, X XA AW T AT
W, ZHIXOKRRAE B I e TR
i H B s RS 20, R KRR G A I
KA, KRR EY, g
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PRI, KA AR BC T R 2, 3
SO KA A R BERE — R B B R AT, 38
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