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Nitrous oxide fluxes and its influencing factors in the shrimp ponds of the Jiulong River estuary

JIN Baoshi'?, XIE Jianguo', YAN Hongyuan', YANG Ping’, ZENG Congsheng’

(1.College of Resources and Environment Science, Anqing Normal University, Anqing 246011, China; 2.School of Geographical Sciences,
Fujian Normal University, Fuzhou 350007, China)

Abstract: Aquaculture ponds are rich in nutrients due to a large amount of organic food, and hence are a potential source of nitrous oxide
(N20). The total area and increasing rate of coastal aquaculture in China are the highest in the world, and the emission of N,O from the
aquaculture ecosystem has attracted increasing attention. To investigate the characteristics and impact of N,O emissions from a coastal
aquaculture ecosystem, the diurnal variations of N,O fluxes at the water—air interface of shrimp ponds in the Jiulong River estuary of Fujian
Province were measured using the floating chamber—gas chromatography, on June 18, August 18, and October 10, 2015. The meteorological
parameters and water environment factors and their impacts on the N,O emission fluxes were also recorded and analyzed. The results
showed that the range and mean value of N,O fluxes at the water—air interface from the shrimp pond were 0.10~0.64 pmol - m™-h™" and
(0.26+0.07) pmol+m™+h™, respectively. The shrimp pond acted as a source for atmospheric N»O and the emission fluxes increased with
the aquaculture period and had diurnal variation. Correlation analysis showed that the N,O fluxes at the water—air interface were
significantly negatively correlated with salinity and positively correlated with the water temperature, soluble organic carbon, ammonia
nitrogen, nitrite nitrogen, and nitrate nitrogen content. Multivariate regression analysis showed that water salinity and nitrate nitrogen
contents had significant effects on N,O emission fluxes of shrimp ponds.
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AT L (NL0) 2 (R T A Ak (CO,) T H e
(CH.) IR f i 2 A0 (R FE R Vs R 7E A 48 R
20 COL 1Y 265 %, Xt 4Bk AR T 5 AN R N TR g ke
A EEAEH, H A B2 s A, e,
2016 - 4Bk KA N0 MR 2238 %2 328 nL- L7 HHHL T
b Ak HiF R BE (270 nL- L) 3810 T 22%, HAT DL A4
0.25% ~0.30% W I K, KAESRGE R E
SR N0 M EEZER TG, [ P 22 35 i I I K
JE TS A SRR A AR RGO E BT TAEY,
N TSRS R G s & 45 T SRR T, 375K
A B 15 90 A A H Rl NLO B P 7 B R, £
B, 2009 - AR K 7= 725 AR A 2R G810 NLO HERCE: Ky
9.30x10" g, NI REAFE I K B 48 7.1% Fr 2 KR 4H
b, FEHE R AE 2030 434 F] 3.83%10"g, I A
18 3 NoO HE S 1Y 5,729

H VS U 7K ™ 55 B RS R 1 o 3 4 3 e i B
A7, T3 % 38 J ) Jd s LR A 1984 41 2 612 km®
M E] 2016 4£114 13 075 km?, Ho P4 HE 48 1 v 55 5
T AR 3 698 km*'“, H HIj, 7E [ YL IA] 110V 3 J] —
FAPNUOTE R T K 7 35 GE S R AR A S HE R E
I8 ARRANXT T 12 0 A0 H 32 NS0 g i 25 1)
WK FREAES RGNS, CAH MR LA, 5
WFFE 25 R AEAE A T, SE T 0, BERREE UL Hi
TE U VI 11 0 1B B TR R I A A 5 6 4, i o
NoO HEBCRFAE K2 HL , Ry i — 20 S8 B e i oK 7 5%
Bl AR S B 8 NLO HEHICH BRI 2D NLO HE il 4 R 2
Z%

1 #MREFE

1.1 X5 X LR

ST XA T A 48 L e V30T 1 58 R S 5 N T
A7 (117°537 36" E,24°26" 10" N) , J& T 5§ W34
TRR R 20 RS TR B R T, A P2 R AR K &
B4 21.0 °CF1 1 371 mm, JER AL 2 2 666 hm?, %
FE X AL F JLIR VL 1 RIR K S AL K B 4y, /K
FEIRTH AL . AR Bl AR AR AR 2R K
s it R ARG T T R L 1 RS ] R 0 A 1 b ) 7K
PRI R R G, SR D R R 36 IV AR (Ttope-
naeus vannamei ) , JE A 55 FE 2R 45 B - m?, FRAA TS BhiE
HORTES A T BB, 10 B AR R Al
o FEFEIANA], B H 6 5 AR E SO TR AR, H
P A M WA T8 3% ~10% , EARTE R S AR U
IR AR S B R TR AR o A e R 2

1% WHART]

R SRR YE B35 0F 35 157 pR I 2 0 161 B2 077 g, 7K
BRI L R 7 000 m®, KR 2 1.54 m, AKAKER BE 24 R
0.9%.
1.2 RBI&IT

K =TT NLO HE I 20 i >R FH 28 0 A —SUAH
EREAEL . FEEE 1Y 2 AN ML SR IR IS 3 A0 i 3 AR
FOORAE S R A RN =M BEZA S m. B
TR0 K 75 B A DL B A AL 48 1 4R 5 7 1 VR 1
VEM A b, H b 2228 T 1A 48 9 A0 % 07 1 38 X
BN TR 1N FIREG RN . T
Xof WP S 4 JE RN SR 58 P MEVF R UCI B , 40 I #E 77
FERI (6 J120 H) FRaH A (8 H 19 H ) 155 AR
(10 71 8 H) /NN AT B VR A SRR AL 1Al i
I gt A 4 Yk (JaIBE 15 min) , 1 UCRFE S 60 mL,
PRI ARG E A MR R AR M S0 =, 25
G 7% TERFERERT FUERAEERAE AT A T S IGO0, 11 R ]
B& 3 h, 4331 F 8:00.11:00,14:00 F117:00 17— 1%
SMCREE LIS MK -3 5418 N0 38 5 H [l sh 8728 1k .
K AR 1) SRR M 8 35% A (Shimadzu GC-2014, Ja-
pan) W 7 L NLO V& B, I SR ECD A 25 , 203k
o Al SR, I B A AN A IR 4 A 320,
60 CHl150 °C, S MG H K 30 mL+min™ . N,O HEE
AR

F=de/dix(HIV)X[273/(273+T) XN (1)
A F 2 NLO HEGHE T, umol - h™' s de/de Ky NLO ARk
JE AL ] 9 254K, pumol - h™' s VI ARRIR SR AYAUA
JEEIRARR, 22.4 Ly H A RAEFEIAE = ms TR RFEFR N
L, °Cs N N ANEE AL 25,1 000, T35 & 1 —4H
N2 O V& B AR A6 B 0 76 0 T B[] 1) 267 ok 5 R7>0.80
WA R, AR R IEAE R R N0 H KR HE AR
LN R NoO R ATKAR
1.3 MERFNESHRZSH

EREAFEF L R AE A X5 AL (Kestrel-
3500, USA) 7EHF M B 700 22 FE K 1T 1.5 m 5 BEAR B S
TN R 5 SRS 5 A B VR AR 55 i )2 (10 em IR )
JRAR B pH U BE R BE A A 4 (DO) Y B, o pH
A K SR T 1Q150 18 48 =X pH/ FE 11 (1Q Scientific
Instruments, USA )l %€ , 5 & % F £k & 31 (Eutech In-
struments SALT 6+, USA) | % , DO K F £ S 0K it
AL (YSIS00A , USA) I AE o

F) F Sea—Bird I % 7K £ (Sea=bird Electronics,
USA) 73 5l R A 45 B PR AR 25 1 22 )2 (10 em TR ) KA
100 mL, A 1 mL 1 mol - L™ HgCL 1A & % 3 J 5 ] 52
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B 2 DA K T RE o A A AT HLES 53 B A (Shimad-
zu, Japan ) W 22 ¥ i PE AT MLAR (DOC) ¥R B , R FH Ut 50
TS (SKALAR San™, Netherlands )l & NHi-N |
NO;-N .NO;-N 1 PO; —P ¥ JiF , 43 % a(Chl-a) ¥k JiF
SR KA I BB FE B B, SR 2R Ah =TT L4y 6ok
J£11 (Shimadzu UV-2450, Japan) il &1,
1.4 BIESIT S

K Excel 2010 1 Origin 8.0 % {24 X 72 %k 418 1k
AL BRAH A, R FH SPSS 19.0 1 4F B[R & 5 22 4%
B (One—way ANOVA ) #Y LSD 15 47 AN [A] FF i 5256 5%
] 1) 22 5 B i 25 PR 36, SR ] Pearson AH G 4347 il
ZouB A BlH AT, S T SR E R AR IR 75
N0 HERGHE R R . DL EGET ot B K a=
0.05, SCHEE A I E AR R R, iR 22 2635 R b
HERZE

2 HRESW

21 SRER5KRERF

W], JUIR VLI 1 SRR IR 1) G 2 KR
Be A F AR i 1 R R o AR A AR Ak LA (E
43 B 24.41~36.91 CHI(28.40+2.20) °C, FAH A,
T 25 5 TR BRI (P<0.05) 5 XU 1 22 465
Bl R0 X5 8 49 51 2 0.91~3.57 m - s H1(2.28+0.58) m -
s7, VAT DX IR B 7 A B 41 A% J 25 1S K (P<0.05) 3=
T 5 PR A 45 5 B 30T %) S T s 220 B A7 A — R 1) f
22 5 (P<0.05) o /K ik 1) 725 4k 3 B R0 359 48 43 ) 2
28.03~35.05 CHI(31.71£1.22) °C, KA ER B (25 4k 3
B R4 {820 1) 2 0.64%0~1.42% F110.92%+0.12% ; /K &
pH 119 722 Ak 5 [ 70 3354 43 0 J2& 8.53~9.85 1 (9.15+
0.22), DO (1) 22 A6 3 [ F {8 73 1) 2 5.83~14.86 mg -
L' F1(10.17£1.60) mg- L™; DOC ¥¢ B i 2% 4k 35 [l F1
{8 43 51 J& 4.80~10.18 mg+ L' A1 (7.00+1.22) mg -
L™, NHi-N ¥ B i 28 £k i [ A {840 ) )2 0.16~0.74
mg- L7 H1(0.48+0.12) mg- L™ s NO>—N ¥ & (1928 1k 95 Fl
FIAE S B L 4.07~36.48 pg- L7 F1(12.46+3.17) pg-
L, NO;—N ¥ B2 (1% 22 Ak Y [ A 349 {8 43 1) 2 6.43~
96.87 wg+ L7 F1(42.23+8.02) pg- L' PO -P K E /Y
A5 Ak, 36 FE A3 (E 4y B & 44.03~129.77 pg - LA
(75.27+8.60) g~ L, Chl-a ¥ J& 1Y 75 £k 38 B F0 1 (0
43 ) 2 28.67~95.78 pg - L7 H1(65.94+8.41) pg- L',
5 2253 B A5 SRR WY, FRFE AR 0 IR 3 (Eh B L pHL.
DO .DOC . NH;-N ,NO;-N.NO;-N,POi —P il Chl-a
VB A 45 A A B AE AE — 8 1 I 3 22 57 (P<0.05)

HLAE [ — FR P 0 A AS ) B 22 A7 A — 8 A 22 57 3
7 (P<0.05) .
22 K-SRENOHMEE

WEFEIAME], JLIR VL] 11 332 0F 3 K -3 A T NLO HE
JHCHE AN 2 TR o FREEIH L A AT R NLO HE ik
1 4 (14 A8 Ak Bl 43 51 R 0.10~0.27 ,0.11~0.34 pumol -
m?-h7 #10.21~0.64 pmol -m>-h™", ¥E 23 5124 (0.20+
0.04) .(0.22+0.06) pmol-m™>-h™'F#1(0.35+0.11) wmol-
m”-h™'o BFEAEE b FREE R B HERCHE & B e T
FEFEA A (P<0.05) | T FRFE #5122 8] T
225 (P>0.05) s W21 |, 72 3558400 30 Fn Hp 4 5
B H 8:00 FFAARFLEIG N, 1 76 S5 A W JE 7E 14:00
IR BN EAE FF IR TR, 25 325 1A ] B 220 ) HE G
BIFEAE—E 1 i 25 25 5 (P<0.05) .
23 NOHEM SRERFHIXFR

FHOCA BT 2RI (3R 1), JUIR YL 1 FRIFSE K-S
ST NLO HE B i S A 57K AT NOS-N W B I 2
1E A (P<0.05) , 5 7K 1K DOC A1 NO>-N ¥ Ji 15 £
R A OC (P<0.01) , T 55 3k B 52 B 2 TR 56 (P<
0.05) ; il XU | /K 1& pH . DO \NH;=N,PO; P Al
Chl-a ¥ B 952 ) SR 3R 18 25 (P>0.05) , (HAET
Iy FEFH M BT, pH NHE-N 1 PO —P e A7 1E i
ERW(P<0.05) o A T B HIT AR ER 5K
B Hp 32 N S H R NLO HE i A B sk RS, R
Z G A A3 A B R DL T RE R y=1.467+4.363x, +
1.127x,-2.206x; (R>=0.785, P<0.01,n=72) (Xt ,y Hy
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Figure 2 N,O fluxes at water—air interface of shrimp ponds in the

Jiulong River estuary
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Figure 1 The main meteorological parameters and water environment indicators of shrimp ponds in the Jiulong River estuary
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Table 1 Correlation coefficients between N,O fluxes at water—air

interface and environmental indicators

EmET IR SR FRERM i
Impact (n=24) (n=24) (n=24) (n=72)
factors Initial stage Middle stage Final stage  Overall analysis

Rt 0.155 -0.033 0.232 0.187
A -0.042 0.222 -0.078 0.051
Kk 0.164 0.275 0.287 0.250%
hEE -0.320 0.095 -0.304 -0.276*
pH -0.046 0.231 -0.617%% -0.117
DO -0.125 0.296 -0.303 -0.134
DOC 0.430% 0.252 0.236 0.3027%
NH;-N -0.076 0.129 0.519% 0.132
NO:-N 0.143 0.521%% 0.387 0.379%%
NO;-N 0.010 0.433%* 0.280 0.263%*
POI-P 0.254 0.092 -0.442% -0.115
Chl-a 0.216 -0.087 0.285 0.165

L PR BE IS (P<0.05) o+ FR U AL (P<0.01)
Note: *,** Significant at P<0.05 and P<0.01, respectively.

{4 (0.2620.07) wmol -m™-h™", SAAFE I K ) KSR
BT NLO BUR o 3 F2 R PR R K SR R AR R B
AT AR R AR B FL AR T, AT LA SR KA NLO
B AR AR BRI o NLO HEJHE it 78 A W] 57 58 1 A
KA ] Bk 200 2 A A — ) S AR Ak (2, HE R A
— 7 M2 T KRS ECE A, SR AR KR B NOs-N
VR P A SRR 0 S 2 1 T AR A A A (&1 1), i
AR B R IR A A A A AR T SR (B D),
ATTER I LR T IA] 11 3R MR 38 NLO HE Y 5 2252 e P R
(1) 55—, SR A B X IR AR K, T sl
A KK AR Sh 8 AR HE T NLO B, AT H B
B AR NLO HE O it I 25 15 T 5% FE ) 151 0 v 0 g B

S o WL 2] 1, NoO HE S 2 78 77 58 A 5 T 3 A
fb—3, BRI 14200 35 ) 5 05 J5 T IR AR L (H
FEFEFH AN A A Y R R ) 17. 00, SR E AR
FEHA HE A7 — R B9 S 2 (& 2) , X AT RE A2 5 N0
7 A 2 R A A S P X L I A ) AT AE — A
RS S P AT O, ST I 280 A AR S 5 i A
HE,

F2 LS T — SO FEFH K AR LA B LR VTR 214
AR AR AR NLO HERGH £ . HE & B, bR T 4R
A b K 2 S G T b 11 il £ 5 B 3 NLO HE G ARG
A B AR KA S AR 3 L 95 B BIR IK 55 5 i
N2 O 38 5 2 3 300 11 X R K SR A 3, i 32 2 2 ph ]
[T DX FRFE K AR LA — 2 AR B T P4 iR /K SRR 7K A4
PR NG DL ] 20, Z B R RN B — e R
T NGO B 77 A S HERC M Ab e 26 R Y T
FRFEYE NoO HE I 121 F &) VLA U V3] 11X, 3
F T 445 Ry, A, TR % SOk AE AR R
4t N0 HEFBORAE HEP s ZE LR VI 1, SR RIS NLO HE
JAC3E o AT T 11 24 K R VT 7K A NLO R (3R
2),— 5 M2 T IR GE K AR X RS E , MU sl iy Tl 11
IR FN AR HE T AR B3R E s 55— D7 I, AR WESY
N, O HE I o 2 SR R T A 1R 2 1), T HAth Ak
(1) NoO HEGHE 22 2 3 TR i BoE &, R A
AN TRV BE Y (8 25 HAFAEAR RO e M, HLAZ BIRAE B X
) S b, SR IE NLO HERGE SR T
AR Y NI RS S R A ey Tl e I e
(A K AR HIE ML TG S A 2538 i LR VLT 11 H SRR AR 21
PRI H 8 NLO B . 27 BTk, K= R A i K-
ST NLO HER AT — 5 WO B 22 AR AL RRAE , 7647 A9 F
5 T BN AN [ Xk AN [ 28 78 73 B K 4R NLO HE i

R2 HEMRBINO HEMEE LB (pmol-m2-h™")

Table 2 N,O fluxes of the other and relevant research(umol-m2-h™")

W X Study area W5 XF 42 Study object W 5E J77 7% Determination NLO HEJGHE B N-O fluxes £ CHR Reference

Herh Al R E S S fif f1 3R 7K F7 GE I RTEAR T 0.001 [16]
R AR R 2 S Tt 55 A SRR PSSR 1.09 [17]
TLIRAE H Tl i N IR BIFRETS 0.78..0.69 [18]
Pt FEHR I BIERETS 0.06 [10]
[ETPARTINE] FRURYE IR IR BIRAL 0.24,0.27 [7]
W] Y30 11 FEME SRS (HET ) AR 12.43 [19]
JUIRTTR AR LI SHTS HRASAL 0.07~4.44 [20]
pIW AARCILS 2 Jali K B3 0.11~2.23 [21]
Aifg K B3 0.30~1.75 [22]

JUIEIT A 1 R IR 0.26 AL
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FIAERR (ZETF0 H ST, LA B 47 Hh e s HL AR 1k
FA, R EK = FR 5 A 25 2R 40 NLO HERA 5 A1 5
4 T B L S o o e 4 TR ) B8
3.2 FRENEK-S5FE N0 HE B 22 E &

T DR AL A RN /K, W 228 D10 AE DG I #45%
Fr MR B K - NLO HE O™ A B R ], B A
NoO HECE K IR L 2 IE AR S (R 1) o KR AT LS i
DU AR PG HLER b AL A s AR E R I
IO TR HE AR NLO 77 A P4 3 B A 253 3 52 1 N,O
FE K HY A R RS 8ok 5 i S Y, ek
Fh i, NoO 5 i 2 B AIG, A2 F T AU MOK DR . it
A, T IR B A £ IR AR K AR AR G A A B (U T
1 ACHEE) WAz 2R B, S A N e 1TSS
U HE R, X KA B B sl A L s 20, A5 DA
HICHLAGE ATKAIR , K AR m A6 B s A ad R it
TR, IR AR Wi Ak w8 S i Ak v I, i A R
NoO fy 7= A=20 TR, NLO HEBICE bl R L T i 33
I SAET R G TR 2 ROKAE AR R G HA
AE ] B 55 SR, 30t 2 6 R A0 v B AR IR ) T 1
FRHE E NoO HE 50 AR [ VA LR VLI ) 3 22
R R U VI T SRR K - 5 N0 HEFiL
B A5 AN B A R Y A DG (R
D)o FRHJERE , — 2 T N B AR E 2 &R
L[ 25 5 5 55— DR A5 o HEGE 2k
FHE PR I 1, 72 TR AR R ) KL T %
B HNR SR R 22 S, PR e At I G T 45
P4 HICRS PR3 ek 52 TR 1YY 5 LA DA AN [

bR L A B R P NLO AR R AR
HETTRZ MR NLO 7 5, Z400F 5% 2 B NLO HEjE
i itk i g0 AE AT B AT A R R B ARG i nT
DA (5571 110 1 NLO F9 77 A FHE i 2 558 8 % 1
SEMA JUIR VLI R MR KA B 0 B AR X A s, R
0.64%~1.42% , 5 N,O HE i & 2 g 2 A (R 1),
FI 7 PRI A 355 AT 11 DX SRR B ) B
FEEREN—3 . B ISR UL M ik
VR 118 98— AL T NLO HE i 8 ot & B0 o v R Ak
) AR £ Ak s 384 g e 4. (ELAE [ VT 1T, FRERHE K -
F1H N0 HEBCH 5 5 R R T 3 T A DG A 4
e SR TR AR B SRS AR A X £
B R ARURR X A A 2k A A B a1 R 5 L s AN
64, FHUKMAH NO-N ZRANH T N.O i JF FEE
P, 15 NLO FE AL R AN HE B 0 . 548 B AH TR
pH A2 3 2 5 e Bl A 3 1 T 5 RS NLO HE ik 3 AR

1% WHART]

627, A ARAE FH R R RS PR VE R K AE RS R g
NoO 7 A i 22 b A8, B 53 3% W A 1 40 77 9 pHL 3
T R 7.7~8.1, ICAE AL AR Ry 7.0~8.0%8, Ju e VL]
T FRURYE KA pH 535 9.15, 1 = (1 pH B R T 1
Wi 5 2 N0 77 A= 5 [, b 85 A9 pH R T
NoO i J I 1, $2 5 17 A AL 7= 90 No: NLO, A F]
F N0 (1 R B, I pH 5 N0 HEiCHE & 23
—EM AR (F D),
IR R FE R RO TR IR A FK A A
Py (e ARG 7 0, A AR K R A R R A A A AL
JEANICHLAR , =F & BB U5 R DL i Gl 2E 3% M 94
HEDR AR EE TR B, AT A A NLO 1 77 A2, [ I
FRBH K AR NLO HE i 5 DOC R B 52 8 2% 1 A 56
(£ 1), 7EHAAKA: A S R G5 s 3R BT N0 HE ik
55 BT 2 AR A SRR AR i 1 AU NLO
AR R BRI N R Z —, ZE 5 R LA
We 3 5 K A AR S R G0 N0 1977 A 5 HE i S TE R G
L A iE Rhone T] 117K 44 H NHE-N M B2 AT i B £k
HORARAL Y 729%™, Y ANG S50 7E 55080 U 35 1 10T i 0T
¢ Pt & 30 NLO HEIGH 55 O ML R B 2 2 I A
Ko U VTR PR ARIE K - 500 N0 HEGE 1 5
NH;—N ¥ B 7F 57 58 AR W 5 4% (2 2% 15 A ¢ (P<0.01) ,
{EL7E 4 A % 505 30 P9 AR S PE R B 3 (P>0.05) , T 7 4%
ASFEFE I 5 NOS=N 1 NO3=N 43 51 52 Bl 5 2 F0
2 IEA G (SR 1), fy SL Al SR AR NLO 7™ A W] g
BRI T ROEAAE R o R 3R 5 5 R )2 KR DO W
JE R A0 A R i K SRR K K
ARSI B4 458 25 (o LR S A AR RS B T AR A 1 IR
AR, 78 AY NO>-N Al NO3-N fih 45, )
AR SE T RO ACAE T . BEAh, NOs—N A DL il
NoO 0 it il % 1 , T A AR NOS-N #%4k h N.O 1y
fitf 1 3 1, DT R A T R A AL 7= 01 N2 NSO, 328 5
T NLO (7= A 5 Rl ™
A ECRSR RS 0 , B K AR AR S R A N0 77 A
S HERL B9 5 g A0 (B B SR, FE A H il
A AR A R G it FH B A RE 4 oo i R g V6 2, DT FAAIG
TR R NS R AR B T &, b T 3 NLO Y HE
B U TEIAT SRR NLO HERGE 5 5 /K 14 PO -P
VR B E SRR R 5 0 3 1A DG (P<0.05) , {HLEVAR F A
MR B 3K AR N S B 1 SRR SE A 5T
S RIEA 3 . KAK Chl—a ¥ BE 52 M0 R 15 3 5 2K
AR TR B SR O R T AR A R AR
TR R TSR E LA E BT, 2k
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(1) N2O HF il 168 5 Fifi 57 58 P [7) 438 AN W 3 o, HL
TE RN R 207 AE — 8 B AL RHE , B AR Ry 1]
KAHENLO HiE, HEGHE fEI{E 4 0.26 pmol -m™2+h ™,

(2)NoO HE 0 & Y 3 2252 e PR 2 6 B e 28
R E 3 ] 5 @ 35 G0RH O FIE AR OC , 53 Ah Kl A
DOC ¥ i AT e E1E

(3) iy T b RS ¥ 22 5 R 7 2N LA BCRAE Dy =X
FIASTR], U LT 1 5 MR8 NO HECS Fo X A7 7E
—E 25 TR R IS T R W INR LAE R 2=
AH BhAHIE, LU S R R A AR A R
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