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Effects of ecological planting symbiosis on CHs; and N,O emissions from rice fields under wide ridge
cultivation with no—tillage

CHEN Lu', CHEN Can'*, HUANG Huang"*',REN Bo’,WANG Ren', LIANG Yu—-gang®, ZHOU Jing'

(1. College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2. Hunan Province Rice Field Ecological Planting
Engineering Technology Research Center, Changsha 410128, China; 3. College of Resources & Environment, Hunan Agricultural
University , Changsha 410128, China;4. Rice Research Institute of Hunan Academy of Agricultural Sciences , Changsha 410125,China)
Abstract: To clarify the impact of no—tillage rice integrated farming modes on methane (CH,) and nitrous oxide(N,O) emissions, as well as
the global warming potential (GWP) and greenhouse gas intensity (GHGI), different farming modes were applied in this study, including
two rice —animal coupling modes and two tillage methods, to provide a theoretical reference for greenhouse gas emissions from farming
under no—tillage in paddy fields. Six treatments were used, including wide—ridge cultivation with no—tillage rice—duck farming, wide-ridge

cultivation with no—tillage rice—fish farming (W-RF), wide-ridge cultivation with no-tillage control check (W —CK), flattened plowing
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planting rice—duck farming(F-RD), flattened plowing planting rice—fish farming (F-=RF), and flattened plowing planting control check (F-

CK). CHs and N,O emissions were collected by the closed static box method, and the cumulative emissions, GWP, and GHGI of double—
cropping early rice and late rice fields were analyzed. Results showed that the CH4 cumulative emissions of early rice were the highest in
the late tillering stage to the booting stage, the cumulative CH, emissions of late rice were mainly concentrated in the re—greening stage to
late tillering stage, and the CH4 emissions of early rice accounted for 61.60% to 77.00% of the annual emissions. The N,O cumulative
emissions of early rice and late rice were the highest at the late tillering stage to the booting stage, the highest annual N,O cumulative W—
CK emissions were 7.85 kg + hm™, and the lowest of F-RF were 2.64 kg - hm™, with a remarkable difference. The annual N.O emission
equivalent CO, quality of wide ridge cultivation was significantly higher than that of the flatten plowing planting; both were significantly
lower than the CK treatment. According to the GWP analysis, F~CK showed the highest total GWP and total GHGI of double-cropping rice,
with a total GWP of 25 258.08 kg-hm™and a total GHGI of 4 501.41 kg CO.—eq-kg™'. W=RF was the lowest with a total GWP of 14 819.94
kg-hm™, and the total GHGI was 2 232.83 kg CO.—eq-kg™". The total GWP and GHGI of W—-RF were lower than those of F-CK by 41.33%
and 48.40%, respectively, with significant differences. The W-RF and F-RF modes in the total annual rice yield were significantly higher
than others, at 13.36 t-hm™ and 13.20 t- hm™, respectively. In summary, W—RF ensures high yields and reduces the GWP and GHGI of

rice fields.

Keywords :rice—duck farming; rice—fish farming; wide-ridge cultivation with no—tillage; methane; nitrous oxide
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Figure 1 CH4 cumulative emission flux in different growth stages of early rice
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Figure 2 CH, cumulative emission flux in different growth stages of late rice
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52.21% , FHL U2 53 BE A W] -2 BRI B BL L o 17.99%~
47.96% ; SR Ja S ZE I -SRI | (1 6.55%~42.96% ; 5%

1% WHART]

TR - B HE I /DN o CK A FRAE AR 7 4 -5 R0
S S B A FE NLO HE il f 40 A BB RS i, v )
3 BEAR A -2 R B B 4 S i 5, 3K 472.60% , 78 55
01— B 9 B SRR S B FH NSO IS 5507 BRI
WA, W IR 4 39.67% . RD 4b BEAE IR 75 11— 43 BE K 1A
B B 5 40 BE AR 9 - 0 B B R S B et FH NLO R
S BOPVE BRI, BRI 23500 R 15.69% .7.16% , 124
T HA — 55 e 1A 5 5% e 0 — S0 IRV S DA FE NGO HE
TR A P AE R BRI, G R 43 53 R 31.13% .24.39%
RF b FRAE IR T W43 BEAR B B 5 43 BEOR I -
B B JRAVE S A FH NSO HECR 5501V BAF AR, B i
5390 14.13% . 1.76% , £ F B - 55 T HA 5 5% Fek -
RISV S Bk A NLO HE I 45 S A BB o, 344
551 738.18%.101.02% .

2.2.2 BEAEZE N.O HEl

Hy L4 WA, B 1 6 /> b B NLO HE i 35 26
PR ST R R A 35, HLAE 43 BE R W - 22 R By
BLAREH N.O HEBC R e 22, 5 3R B R BRI R
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) 22.91%~60.60%; H K J& 22 8 W - 5F B,
18.38%~38.36% ; #X J7 &= 55 R A - il 3 L 5 9.61%~
32.44% ;12 F - BER ARG e/ CKARFRAE K
P45 A K R F B B JRAAE S B FH NSO HE s o 4 -1
B S 25 08 o, e L 5 R 1 — S A I 3 34 i e
1,18 327.51%. RD AbBEAEIR T 1] -0 BE A 0T B B R
VE S AFARE H NLO HE 0 BV R 2 A, [
40.23% , 15457 BEAR WA -2 I B B 4 B 0 - S R By
B TR - S B BRI S A N0 HE il & 34
BV AF B 1S 0, 38 0 2 3k 188.65% . 58.42%
53.62% , 7553 BEA M -2 BB B 25 5 . % . RF b3
PR T 1A -3 BEAR A B B 5 0 BE A I - 1l 0 By B R
VSR H NLO HERC B0 B 23, 34 1 43
TR 49.93% . 213.77% , 174 Fl B - 55 R I 5 5% ek A0 -
BN AR S B NSO HE I 5511 BBk S 2
15, B 43518 36.71% .45.37%
2.3 FEMERHEIE TESMFRIRELL 2
2.3.1 AN[R) A B X F AR o e R 2 AR A 5
AN T) Ao %o R RS e R L 2 S AR T A S 0 DL
F1, R A CH RAHECRE DL F-RF 0 B iy, o

1=
5

484.82 kg-hm?, W-RF 4b Bk , 47 248.80 kg - hm?;
W-CK ., W-RF 4bBl# F~CK . F-RF 4b i3 35 B A, 23
FIFEAR T 32.58% .48.68%. -F N.O B ALHE L & LA
W-CK Ab PR A% 5, 4 3.01 kg-hm™, F-CK ZbFR A%,
1.40 kg-hm™?; W-CK ,W-RF #Zb P45 F-CK \F-RF 4b #f
SLE RN, A BN T 115.0% .50.98% ., M AASKEFE
CHs I N.O (254 GWP 0] F i, CHLHE L 7 GWP 1)
91.84%~97.31%, J& GWP ) EZ 5Tk # ; Kb LR
GWP K/MIFS N W-RD>F-RF>F-CK>F-RD>W-CK>
W-RF, HH W-CK.W-RF &b 3 i 3% F F-CK .F-
RF 43, GHGI K/NES A W-RD>F-RD>F-RF>F-
CK>W-CK>W-RF, H:H' W-CK \W-RF 4bF g 2% T
F-CK.F-RF b3, R ™ 1 K/NHESh F-RF>F-
CK>W-RD>W-CK>W-RF>F-RD, H:H' W-RF 4b L i
FART F-RF LB, FLRS W-RD Ab 3 5 F-RD 4b 32
] i CH, 2B N0 2R . GWP UK Rg
im M GHGI Y L B % 2% 57
2.3.2 AN A X A A ™ e R I 2 AR S B 5
FH 2% 2 Al A0, B A CHL R ABHE & R 3 F-CK>
F-RF>F-RD>W-RF>W-CK>W-RD; i/ ) W-RD .

IS4
w

121
g T O W-RD
b a O W-CK
Z 10} :
EéH 5 . a W-RF
2ET osf ; F-RD
£ZE b b B F-CK
B E L o6t > b b [ F-RF
%22 07 o ol .
222 o4l 7 N
zz= U 7 ab
il 7 N 2 e
o2 o2} Z ZNE ed d
> 7 ¢ d
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HEH W] Growth stages
E3 EREAREEMERN.0 ZRHMNES
Figure 3 N,O cumulative emission flux in different growth stages of early rice
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Figure 4 N,O cumulative emission flux in different growth stages of late rice
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W-CK . W-RF &b 3 CH. HE 8 & 3 X6 P18 19 F-
RD .F-CK .F-RF Zb 3, 535198/ T 25.24% . 44.10% .
30.64% , ¥R ) B E 2= 5. BRAE N.O RBHERE DL
W-CK #3945 55 , 4 4.84 kg-hm ™, F-RD 2L 3R A%, Ky
0.82 kg+hm2; W-RD ,W-CK , W-RF 4t N,O 2 HE
Ji 5 %F R ) F=RD . F-CK . F-RF 4b B8 AH [t , 43 5] 4
Y 85.37% .164.48% .28.83% , 1 ik 3| i 1k 2 &
A A0 FE CHL AT N,O 2545 GWP AT E i, LA CH,
i GWP 11 78.33% ~ 96.43% , & GWP [ = 2 5Tk 4
KA FEZE S GWP R/NHES B F-CK>F-RF>F-RD>
W-CK>W-RF>W-RD, W-RD,W-CK , W-RF &b 3 iy
ZE4A GWP T I Y F-RD \F-CK .F-RF &b | 43 51|
DT 21.26% . 32.57% . 28.14% , 4 3k 5 i 5 1 2% 5
GHGI ¥ N F-CK>F-RD>F-RF>W-CK>W-RD>W -
RF, W-RD .W-CK.,W-RF #b B f{) Z5 & GHGI 5 %} i
i F-=RD,F-CK,F-RF &b # , 43 5 )k /> T 35.73% .
46.66% .38.67% , BIik | B H M2 . MR R R
4 W-RF>W -RD>F -RF>W - CK>F-RD>F-CK, Jii {
PR T AR s W-RD . W-CK . W-RF 4t 3 1) 7=
FEEX B F-RD . F-CK . F-RF &b ¥, 4 5 6 fm 1

22.24% .26.35% .16.54% , 453 B EVE 2 5
2.3.3 XUZERERE H = SAHEK

A% 3 10 4544 B CHL AT NLO HEi ) CO, 24 & Af
B, A AR CH 2 B GWP RS EE 5wk, 5 A
GWP 1Y 86.74% ~ 96.83%. N,O HEji f CO, 24 & LU
W-CK Ab B fe i, X 5 8. GWP [ BTk 13.26%,
W T HAMANEE . RUZEREA LG CHL 1 COL S 5K
/NHES] K F~CK>F~RF>W - RD>F-RD>W - CK>W —
RF, W-CK . W-RF &b B4 F-CK . F-RF Ab 3 i 2 %
1%, 43 IBEAR T 37.01% .43.01% ., W Z=F5 5 H i N0
i) CO, 244 K/MES] N W-CK>W-RF>W-RD>F-CK>
F-RD>F-RF, A5 #1419 F-RD . F-CK . F-RF 4t 3
N2O 4 COx 2 35t 5 %5 iy AR S #F ) W-RD \W-CK . W—
RF 4b B bb #5034 & 25 B A%, 20 0 0l 2> T 19.24%
58.94% .29.42%. k. GWP K/NES] K F-CK>F-RF>
W-RD>F-RD>W-CK>W-RF, W-CK . W-RF 4b 3 %5
F-CK.F-RF &b 2 & 2 B A%, 43 0 B AR T 30.14% .
40.32%., KFE 75 RK/NHES N W-RF>F-RF>W -
RD>W-CK>F-CK>F-RD, JJifE) W-RD .W-CK ,W-
R &b B 5 43 590 488 % g -4 19 F-RD . F-CK , F-

®1 AELEXRESEMEESEH MM

Table 1 Effects of different treatments on early rice yield and greenhouse gas emissions

T2 R BB

ey Cumlative greenhouse g emissions!(kg- i) SERAR KR S PR
Treatments GWP/(kg CO—eq-hm™)  Rice yield/(t-hm™?) GHGI/(kg CO—eq-kg™)
CH, N.O
W-RD 484.71+35.08a 1.91+0.17¢ 17 050.91+1 141.82a 5.99+0.21be 2 850.59+249.13a
W-CK 296.79+31.47h 3.01+0.19a 10 986.92+1 019.46b 5.96+0.21be 1 847.41+£213.75¢
W-RF 248.80+18.00b 2.31+0.21b 9 147.23+551.98b 5.83+0.30bc 1 570.26+58.30¢
F-RD 432.37+41.68a 1.96+0.16¢ 15284.29+1 428.95a 5.61+0.28¢ 2735.41+363.67ab
F-CK 440.24+26.85a 1.40+0.16d 15 384.69+871.22a 6.28+0.30ab 2449.85+27.41b
F-RF 484.82+34.61a 1.53+0.25d 16 939.03+1 113.05a 6.73+0.28a 2 515.47+134.72ab
T« RSN 7 B 3 7m Ak B ) 22 5t i 25 (P<0.05) . R 1]
Note: Different letters in the same column indicate significant differences among treatments at 0.05 level. The same below.
R2 AEAEX T 2R ESEHERR S0
Table 2 Effects of different treatments on late rice yield and greenhouse gas emissions
S A= e L
5 Comline e et RIS KR TR
Treatments GWP/(kg CO—eq-hm™)  Rice yield/(t-hm™)  GHGI/(kg CO—eq-kg™)
CH, N0

W-RD 144.81+8.67d 1.52+0.15be 5377.51+258.47d 6.54+0.27b 821.79+14.68¢
W-CK 153.38+12.05d 4.84+0.31a 6 658.00+325.87¢ 6.09+0.17b 1 094.36+77.58b
W-RF 154.29+8.56d 1.43+0.14¢ 5672.72+293.28d 7.54+0.38a 752.57+13.76¢
F-RD 193.69+8.77¢ 0.82+0.03d 6 829.53+290.8¢ 5.35+0.20¢ 1 278.75+90.62b

F-CK 274.39+14.86a 1.83+0.18b 9 873.39+463.50a 4.82+0.19d 2 051.56+167.04a

F-RF 222.44+13.77b 1.11+0.07d 7 894.50+488.56b 6.47+0.40b 1227.08+151.43b

1% WHART]
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Table 3 Effects of different treatments on annual greenhouse effect of rice field

phBLl CO, 24 CO, equivalent/(kg COr—eq+hm™) HBOWP e 4 GHGI
Treatments CH.HEH CH, emission NoO HERE N2O emission  Total GWP/(kg-hm™)  Total yield/(t-hm™) Total GHGI/(kg CO—eq-kg™)
W-RD 21 403.75+986.86b 1 024.67+67.15bc 22 428.42+938.77b 12.53+0.23b 3 672.39+234.46h
W-CK 15 305.84+711.24¢ 2 339.08+49.37a 17 644.92+758.39¢ 12.05+0.21b 2941.77+136.23¢
W-RF 13 705.10+589.11¢ 1114.85+102.65h 14 819.94+489.24d 13.36+0.27a 2322.83+49.51d
F-RD 21286.27+1 127.98b 827.54+45.42d 22 113.82+1 146.24b 10.96+0.42¢ 4 014.15+321.76b
F-CK 24 297.64+1 410.21a 960.44+79.49¢ 25258.08+1 332.14a 11.10+0.14¢ 4501.41+187.04a
F-RF 24 046.66+1 435.95a 786.86+56.58d 24 833.53+1 379.38a 13.20+0.66a 3 742.55+265.61b

T : M GHGLZ R B —Ab B A4 GWP (kg COs—eqhm™) 5 A4ERGAR 71 (1-hm™) (1 LLAE
Note: The total GHGI refers to the ratio of total GWP (kg CO,—eq+-hm™) to annual rice yield(t-hm™) for a given treatment.

RFACHR B0 T 14.32% .8.56% . 1.21% ., [ 4b Hi i
GHGIK/MIF A F-CK>F-RD>F-RF>W-RD>W-CK>
W-RF, W-CK,W-RF 4b ¥4 F-CK . F-RF &b 2 i} %
FEAR , 23 R A T 34.65% .37.93%

3 g

3.1 FERHMRIETHREMEA LA WNEEE CH.HE
Al

BEVE 7 S RENE I8 L 5 i - e85 0 IR 17K Fnd:
A SV 56 P 4 % i (8] 2 X AR HE NLO AN CHL HE ik
AR S MR SR AT S HEAE D 2O A D CHL HE K
BEDMEIEHIEA 8, ZHCEEE U, DBk
B BB AT AR AR X RUE 1Y - S35 4 B G T BB XT
- LT R B R IR I 5 B 198 CHL R AR AR B A A, ik
M B ARG 148 CHL T A2 5 2, ke 3] ek 20 A D CHLHET
YRR, AT 25 S R W, 5 R AR o Bk DL & 57
M5 FR AT CH, SRAHE R R R I IK T3 B
TR TR 0 5 A X, 32 D R — )y T W R 2 A
A B — 2% 2% A T RIURE YA I, TRV W 7K R T AR T
WA HRAS AR T R3S KRR scHe, T 4
A D A A BB R B IR R e A 1 A A A
6 R S 4 T SR HE T A5 20 10 5 — T T R S
VE SB35 a1 T 51, BB RAAIK 1 398 25 1 Fn S5 51
YGRS gk b A - E
SR, X CHL AR B DSCHEVE F o (RIS £,
FE R FH R [R] T (435 30, eSS sl 3 RUK A4, 32 5 1
B AL R A b S N SR B, B A AR D REE
HET IR ™= A R i CHL B o BRI P 2 8 252 F
LSRRI, b Ab BEAS FH CHL HERCE AR T B
HEEAL B

ARHIFFE 25 I, MRS Y CHL RELHE R (R TR
e, T RS2 H T RS T4 A PR RS FE K B ) Rp 2 v

K, PR A F R CHL AR B, By b
AR K F00, KRR A T 5 WSk, i A i Ak
T ) CHa ™ A= M i D S8 A 85 T R A A 18 B B e
T A A B R ik /0, A P M s B B T
CHL A 6P, T/ T MR 22 CHLHERL™
32 FMERMRETHEBMBE X ENEHEHEHNO
HE R 9320

AW 5T L5 R B, R R A S Bk Ak 3 NLO HE i
AR TTERME . sl B S BT
NLO HER e R AR 2518 A — 2, A 2 U0, Sk
P 558 NLO HEB s Hoh 2 00y, S b R 65 [ AIK
432 NLO Y HERICER, iR A S22 5 0 AN R BEE 7
LT N0 HE R 22 R B, i Z2 2 E 5Lk
KGR FEEG NOHEAHE AR KK R.

SRR S B FT-AE BB T R | 3 822 NLO HE i
FUAAT TSR], 2002 B 50 A RS eV i T
HH NLO HEJi , 3% 5 A 5% 1 F-RD AbFR25 AR TR, W-
RD ZbPRE5 AR o V5 EAR A F g e g 4
A B R H N0 HE ik & bR RLRE 7E = 5.88%~
12.46%; J&& % GO I 48 H |, RS 2L VE RS HNLO HEL
R R VR N T 10% . BRECRFS RI, 5
BRI AR AL B Eb AR 1 A 3 NLO HE R 2 5
6.1~15.51%, 2= 5% W 2 . RS ILAERE in T /% H NLO HE
I, — A VAR K2 R R vk S 1 3 Bh
B 2K, BN T L5 RS A AT
7 4 398 1) S Ab 8 DR DA 3 3, S B0 i NLO R
B R AERENG AR B B, — RS HEE A 24 10
kg, H24 T4l N 47 g 21 P 70 g, PR HS 1~ 0 HE ik g ]
DI RS A RN A AR AR FH B AL S A , ReAIE 1 NLO 1
HER™ 22 B0 SO 58 e B, AR KRS 4 Ak i A ]
e £ A B AR L NLO HE R 55 BAR A B AR 6.9% 5
EAEBECWAERR RV, el E R HEANET

WWW.QEs.0r9.CN
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1 NLO A HE HICE 5 AH HF 5 IR AR I8 2> T 8% ;5 Bhat-
tacharyya & MIF5Y B, 5 5 FIURGVEAH LU, Al —fig fa 2L
YT REAR NLO HECR 9% . DL b 2435 i R 5T A R 7
o AR BR R FH NSO HEBICER: B A, 55 AR F 5% 245 SR AH
i), A A VR BE RS FH NSO i B A% i s IR AT RE
JE 5 HOMURE /R AR EL R HH 9 f0 kT A £ A A A
TR KZ , A RN SV T H K, S T K R
F A AR, R 0 D AR T RE AL BRAR T
Vo S, AT K2 — g T A RS R s b
T N0 I HE

AN, RE H N0 HEBCS S 40 A SR A6 B )i
A HEEYVIEER LA AR R A2 ARk
WEFAK S R | A AR W 45 22 ol IR 2 s i
T B AS [l 5 it T A FHNLO HESO 0 S i e
WAT 2= F R A FEBE T 30 A5 H N0 HERCR 1 2
b BRPAE R R R F | 46 a8 i 52 e A v 1
5B IEANHA 7 AR I, ASFBRE )7 =X
FA RS FE 48T RS H NLO BYK3 E  F 58 240
B, HVB AR IR S AN WA RE 5T 4= 20
3.3 FEfEG IS Tams s & 4 i |iB =3

AN [ il 28 S S5 2R G 1V AE 000 T FH G WP
AT, i H R A A IR B i 55 s W i AR T
P R ILAS AT T 2l n] AR A8 AR S R G 32
NE T3 K K AR AR 2R DL C N S A
(A5 A5 FH CH, AT NLO A9 HERGE B & A il Asts,
I RVE B F508 | 3% 8 0 R 37 28 G0 IR 28 3800 Y
SEMA T N GWP 25 G 80N KR T4 T EAL . A B
NN, RS 3L A RE S D28 GWP, RS 3L 4k R 45+ CH,
HE A GWP 1 85% LA I, 55 WL /K A LA {8 38 A1
CHHERCR ™, AW 5T 25 R B VR So b 25 b B4 A
SEAEBIRE DY e R L S A A IR A S A AR ]
S 7 I DR AT R AR e B 4 e LR A IR R
T2 VI AN A 3 P A PR e, BEAS
AR IR BE R A R AR R AR AR T
FERERFEE IR B RO . AP EE AR W-RF
HF-RF 2031 7 25 T oAl b 2, 55 1] 5
FA G A I T 45 S AR ], 3™ D DR A R e £ A
B A KRR ) A K AR T8 B A BR B TR L 7K) , f
UET /KRG AT SOREE, S T HESR I ] AR B FR 45 21
T RAE SRR GWP ALE GHGL R AR T4
B, Hoh B GWP RIPE R T W-RF 2L FRERAR, F-1E #
HER F-RD A, AR S kA1 4 B A 09 5. GHGL
PLRFAbSRAR . JRIAEE S e o 7 ) 7 i 2 e 1

1% WHART]

S I TR VR AR AR A R AP B,
2T~ R 0 7 R AT B, R AR L R K AR
PN sl , BT KRG B XGE G , 1 58 1 38 Sk Kok ik
TLBh, ARG - SRR AR 2 2 pH R , 45 /5 b S
TR ] BCERG 2R 5 a8 TR ShAE S L -
BERUK A7 i SR B BRI AA B A 7 3R AR 1 R
B: , 8T HH - 398 R KA 11 A 25 I B A5 3] g 510, AT
74 DR 8 A 110 50 P B R A B s i, 5 L B 4 Ab
A 0T PEAS B 7 59 ANRIAE Sk I 2 % Ji ) £
T4 A G A K, AT S PR TR 9 T 58 B AR
A, H O A AR LA R A, A R I
P o TRT ) 96 28, B o P o S A BT T 28 D /D A CHL
(R, [T il - S A0 A0 SR Ak S 7 17 A A b 2R
B2 A L NLO A HER , AT A CHL AT NLO XU ZEAS
I TRV ORI R B SR, T Sk RS A
AR YRR D R ) SRR R W BE T L 9 FLRE H CHL
A NLO HE il 37 SR K4 | B )45 PR i 4 9 2%
(AR ), DR K 3 T Jre AR e T 7R 3% A ) 4k
it I VR AR AT B AR HE SR B 5 R
LSl

4 Zig

(1) R A RS CH. RARHERCR 43 3 43 BEAR D -
ZE R IR T - BEAR IR 3 fpe iy, HoHh AR CHLAHE
i AR R A R HE Y 61.60%~77.00% , NoO
SRR T S BEAR W -2 I B B R £

(2) FAVE S #E A2 A S CHLHET CO. 24 i
HEARAR T V-V B, IR G A 25 Ak R 2= A et HH A
NoO HERLAY COL 2 5 34 1 25 i TPV E R AR & b 2

(3) WA H IR S b 7 B =X (W-RF) 1 XL
T FH 4 BRI Y v SRR & A s o B 34 e 1K
[Fi] s FL A R G T 174 7 1 340 ey, R M, RV e bl R 1
FE (W-RF) ZE SR UEZK 7™ Ao 8 I HT 4 T, i ] [
G A BRI T T AR FH L 2 SR HE TGRS

Sk
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