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Abstract: Even though inland freshwater waterbodies are important atmospheric N,O sources, but current N,O emission
data from those waterbodies are still limited. Furthermore, it is unclear about N,O spatiotemporal emission characters in
different urban waterbodies and corresponding drivers. This study applied floating chambers to in—situ measure N,O emission
fluxes in typical urban waterbodies including reservoirs, rivers, aquaculture ponds and scenic ponds of Nanjing starting from
May of 2020 to April of 2021. Furthermore, physical and chemical water parameters were also measured to elucidate main
N, O emission drivers. The result revealed that all types of urban waterbodies generally showed as emission sources. Rivers and

aquaculture ponds had the largest N,O flux, with average values of (503+1236) g m > d™' and (508+797) pg m>d™",
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respectively, following by scenic ponds ((179+989) wg m™> d™'), while reservoirs only showed as a weak N,O emission
source ((54+212) pgm>d™"). N,O emissions from all waterbodies showed the seasonal pattern with higher N,O fluxes in
summer, which is especially pronounced in rivers and aquaculture ponds (P <0.01). The annual N,O flux positively
correlated with temperature and negatively correlated with dissolved oxygen (DO) (P<0.01), respectively. However, the
nitrogen input was shown as the key driver for N,O emissions starting from May to September with temperature higher than
20 °C. Therefore, controlling nitrogen input especially in the Summer season was an important measure for reducing N,O
emissions. Furthermore, ponds showed large differences in N,O emissions resulting from different hydro-geochemical
conditions and other factors. Monitoring of hydro-geochemical conditions and N,O emission fluxes for small waterbodies
should be strengthened in further studies, and specific drivers for N,O emissions had to be explored. This study contributed

to N,O emission estimations in the city, and provided the basis for updating N,O emission models.

Key Words: urban waterbodies; water-air interface; N,O emission fluxes
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Fig.1 Land use types in the study area and locations of sampling sites
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Table 1 Characters of selected water bodies and sediment carbon, nitrogen content

FEAATR £y g TR KB S e
Sampling sites Longitude Latitude Area/km? Water depth /m Total carbon/% Total nitrogen/%

FHEAK I L1 118.927 32.247 2.60 2.1 — —

L 12 118.963 32.483 124.14 5.4 0.617 0.027
S 13 119.002 32.474 124.14 5.4 0.386 0.015
LK % L4 118.765 32.479 30.8 2 0.223 0.004
HHR AT R1 118.719 32.106 — 1.5 3.084 0.078
I AT R2 119.034 32.258 — 1.5 1.528 0.020
EARITE R 118.927 32.247 — 1.5 1.242 0.028
H L A B ST 118.449 32.031 0.093 1.5 0.525 0.019
Bk 2 118.682 32.066 16.53 4.2 2.441 0.115
Jedth S3 118.851 32.327 0.33 2.1 1.233 0.018
PUREIES Al 118.582 32.155 2.67 1 2.074 0.059
Fizil A2 118.847 32.454 0.12 1 — —

FRGH I A3 119.034 32.258 0.005 2 2.384 0.026

— JCRERE

SRAERTRIERCA 2020 4F 5 H—2021 4F 4 A, & H SRS B, Jo RSN RS TRAE SR AE
i ] B R FEFE 9. 30—11.30 = [8], b e [0 B 114 T 28 A0 MR HE s 1 R 48230 1 28 AR 1 H P 359 il ok
F 220 e il PR IR OR K SR AR K RE (VR 0.5 m Ab) ™) 3F3 ) 0.45 wm JEME ( MILLIPORE, the USA)
W8, Z IR TR . KEEREFICRECIAF B 7F 4 CORFIR BT, JF-7E 48h Wb, =
M AR PR AL S P B (TDN) | S R SV (TDP) , 2R 3R a( Chl.a) MIFFE L E6% (DOC) , TDN  TDP
Fl Chl.a F1 MGG RE T3 500 SR P 38 50 198 490 T A 6 9% e R P ) B2 BB 22 . DOC 1% £ B TOC 43 AT X
(Shimadzu TOC-L) & , T4 4235 (ZOGLAB HWS3000) FH T 5 #f A5 A0 X 1B 3 <0 PR R XU, 2 0F
#9222 HOK B4 HT AL (YSI Professional Plus Multiparameter Meter ) F T JEAL I 22 /K IiE AR A &1 (DO) (S
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520 em) FIARZ R TE AL, B 1k RAE AR v A BH 6 S T 5 | A A8 P LB AR A, 48 T00IS A KURR , (A P 25
ARG AT RAE IR AR A TE 8 AL (318, A IR P9 URTR G 3950, SR 5 K FE AR [ 8 A T TR AR L, I A 4151
B 5K 9—10 em Ak Al FBCA =108 IR A 1 ST A1 20 mL A9 EL2S SRR RAE UK, B TAIHA T KGR 0.,
5.10,15.20 .25 .30 min R&E, REEATRIG AT G 3 W, LUR A R FEE FIAS 0 B0, AR RS2 2
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RN MERBA, LA (H) PE B, TAEIRIE Dy 350 C

B ASIBLVRAE TR BTN SE 1) N, O /K-S ) H HEGE s T A0
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X, FoN,0 HHEBGE R (g m™ d7) ;p SURMIEE (g/dm®) s H SR L (m) 5 C oo B2 IR S SRR
FURA MR EE (mL/m?) ¢ BHE] (min) 3 P RAEHLAY SR (Pa) 3 T RFERT LA XTRE (K) 5 Py, Ty 5350 iR
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MR IEZS 045, PR 25 PR R ] Mann-Whitney U K& 363375175307, P<0.05 REAAE R E 25 FIH Pearson
FHIE R BT BT K FABE R F- X6 F 7K R N, O HEBGE B 20, P<0.01 fCRAFAEAHENME . B 50T AN [R] 7K M i i AR
H1 ArcGIS 10.8 $2HC, BFPRAUKAR Y 447 H SF-HHERGE 88 BT A A Gy KA ) H S-S5 HE R0 & -F- 1A,
T KA 4E N, O HER SR P35 H HESC 5376 LA AR Ff K A il o AR R B0 (365) 118

2 gR

2.1 B KR K IR B AR AR

P KR BRI (19.320.7) C , AFRKIEZ TR 25 KiBFAERBHETEZES 1 HHh
HI7K IR K (4.0—4.5 °C) ,8 H M /KIRIAE T (30.8+1.3) C (& 2)., M5 HMBITEE, KiRbaE T 76 5 H 4
9 A Z KRR T 20 C, /KARHERE (DO) WAL E Ry 0.7—15 mg/L(# 2) . DO FNRJE S 2
FIHAAEIER(P<0.01) (%£3) . TEKBHE SR 5—9 A6, KIAZBEEIREE (DO (5.322.7) mg/L) ,Hf A
KA S5 XU b 5 R 7 b 5 114 A A B B AU T A P U A S R (T - (7.22+3.74) mg/L) (E12) . /KA
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Fig.2 Monthly changes of average daily N, O flux in typical waterbodies and related environmental factors

NI KAR B 2275 Z M S T AR E — 2 22 5% . 7KIRRY DOC YR BEYE [ 2.9—8.8 mg/L, AFK
RZETC R EES, ARIZERIKAN TDN W B2 L h i ((1.41£0.31) mg/L) >FFE i3 ((0.99+0.87)
mg/L) >SEWMIE ( (0.47£0.67) mg/L) >M%((0.36+0.21) mg/ L) (£ 2) , HA#RMHIRAEIEIE R TDN
WREETEA MR (12—4 A ) it 1 B R (b 3R K A5 BT it An i ( GB3838—2002) ) H A2 V 287K A i
(2.0 mg/L) o 5—9 H A3 Z[a], 748 85 A 7K il RV ¥ i 0K R KR TDN ¥ B2 S AR AR « 57 7 b 3
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((0.3520.14) mg/L) > i ( (0.17£0.03) mg/L) >HEULIHHE /KA ((0.10£0.02) mg/L) ([ 2), BLok, 4
LI ) 25 TR A AN [R) 280 Tt 8 1Y) 7 25 TDN MR 25 28K . R IR TDN, 8 B4 A KSF-7E 5—9 H 7 Z 1]
BN, FRFE I E T TDP iK% T 0.20 mg/L( & 2) . AWM KR TR Pt & & o i B0, OB Y 6
& RAE 0.2%—3.1% 2 [0), B & T AE 40—1150 mg/kg Z 0] (1) o KFETURRY A Sbw & i L HAb K g
TR CTHIH 0.49%) |, T SIS K 15 2 B ) B LAtk B T 1150 mey/ ke, 88 AT A K A 9 4 80 2 gt (OF
¥1°4 313 mg/kg)

R2 BELKKWIELE SN TIE

Table 2 Average values of physical and chemical parameters in typical waterbodies

RIERER SRR BIRMERE O MERa  BMAIER BRE

pH TDS/ TDN/ TDP/ Chl-a/ DOC/ DO/
Type 17/C
(g/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
)% Reservoir 17.7+ 8.6 8.2+ 0.3 0.22+ 0.02  0.36+ 0.21  0.02+ 0.01 19.18+19.87 4.02+ 0.43  9.28+ 3.28
T River 17.6+ 8.0 8.2+ 0.5 0.29+ 0.05 1.41+ 0.31  0.05+ 0.03 48.96+99.72 3.81+ 0.71  9.82% 4.87
FOULHLYE Scenic pond 19.3+ 7.9 8.1+ 0.5 0.26+ 0.06  0.47+ 0.67  0.04x 0.07 35.59+ 70.41 4.58+ 1.71  8.14% 5.07
FREHYE Aquaculture pond 17.3+ 7.8 8.0+ 0.5 0.23+ 0.07 0.99+ 0.81  0.08+ 0.09 77.37+ 91.52 6.48+ 0.81  6.67+ 5.20

T J&J¥ Temperature; TDS; 5175 f#f [E & Total dissolved solids; TDN: &L f# % Total dissolved nitrogen; TDP . %L & fift B Total dissolved
phosphorus; Chl-a;: 4¢3 a Chlorophyll a; DOC; #ffi 1A HLEK Dissolved organic carbon; DO ¥4 Dissolved oxygen

F3 KK N,O BEHMKINEEFZ E ) Pearson 18K 1%
Table 3 Pearson correlations between N, O fluxes and water environmental factors

pad PEReS AR

e pr AR CRIBRRCWEE g mmk 0N bion

DOC TDS N, O flux

BT 1 -0.032 0.300**  -0.445**  0.261** 0.097 0.059 -0.614**  0.238**
pH 1 -0.043 -0.017 0.289 " -0.151*  -0.290"*  0.560"* —0.044

S ARBE TDP 1 0.028 0.586 ** 0.352**  -0.016 -0.212**  0.141*"
SR A#AE TDN 1 -0.055 0.097 -0.027 0.284** -0.001
H-43%2: a Chl-a 1 0.112 -0.034 0.037 0.041
B fiAa HLIKk DOC 1 0.126 -0.177**  0.08
S AR A TDS 1 -0.015 -0.063

5 DO 1 -0.247""

AL A HEAGE B N2O flux 1

2.2 KRR N,O HEBURAE

LT AR N,O WSO, 35t K AL 55 T80 122, S A0 b 338 AR Wty 398 0 02 B R ) 3 76 N, O HEjik
PRSI Z R AR B 5% A8 B AR B NL,O HERIR (32 4) o FREE MG AT i (9 N,O H P24 HE 80 & i K
((503£1236) pgm > d™'Fl (508+797) pg m™>d™") , HUCH FAHIE((179+989) pg m™>d™") , 1A (1 B 1k
N,O HER S R/ AU R (544212) pg m™ d7', RICA T A N,O HERCI . KAKRAY N,O HECS: B Z 1 M 22
S, T FTHE O A K 18 VAT R S B i 9 A 2 1) HE G e KT AR (P<0.05) (1B 3) Bl I
FEiEr N, O BHERCE S8 I, A6 B ZR0R B K T | F7 580t 8 0S5O0 it 3 76 52 2R A i) H S 2 HEGE 53 5]
J(1654+1098) wg m™>d™", (1304£1946) pg m™> d'FI(708+1188) wg m™> d™", H I FhY H - HEGE & 5
BJE 44 H AP N, 0 HEBGHE &8 1) 3.2 £ .2.6 51 3.9 % TEAF itk B /Iy, TT 5 | 37 58 ith 358 R 55 00 b 39 174
OB (136£262) wg m™2d™,(91£221) wg m>d™", (19£267) pg m> d™', &M, A [ 5 0t 3 1 55
B IEA N, O HEBGHE A 22 500K, LR R 2, Lot S 4k /K v /A el 22 N, O AYHEGE &4 ( 2050+
1016) g m™> d™", i H S 78 1 20 ] S5 W0 b B BR N, O WS, HAHERGE 4 (-3164367) pgm > d ™',
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Table 4 Calculations of annual N, O emissions from typical waterbodies in Nanjing
e s N, O H P HER S N, O AE A i A AR A HE T Y
?j: A a/I(\ 2 Daily emission/ Emission footprint/ CO,-equivalent emission
>S T m
w ¢ (pgm™2d™) (Mg/a) footprint/ ( Mg/a)
1% Reservoir 249.03 54 491 1463.18
[ River 329.54 509 61.22 18243.56
FWBIE Scenic pond 74.41 180 4.89 1457.22
FRFEMYE Aquaculture ponds 94.91 504 17.47 5206.06
St Total 747.89 — 88.49 26370.02
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Fig.3 Seasonal changes of N, O fluxes in typical waterbodies

AR e o T AN TR S AR AR R TR Al 58 T e o i K
R N,O 4EHEL & (3R 4) . MK IR TRy 748
km?,N,0 HEML S5 h 88 Mg/a, K4 T 26370 Mg/a
CO, ., IR EY 7 mE 5t H K AR AR B 45% , 3K 3] T 7K
N,O HEBCR B 1 70% , 177 /N0 PAT /K 4% 3t 39 DT ik T R
T 25% 7KK N,0 e,

2.3 N,O Hejlu 2 AK R EE R F 10 26 &

AHSEAES AT W, KR 42 4F 1) N, O HE s 2 45 4
AR DO 5 i 43l 5t d 3 TE AR DG A7 A OC (P<0.01)
(F3), BRILZAM, WA 44 N, O HE i & AR |
pH 3 il 5 i 2 0% TEAH G RN £ AH 5C (P<0.01) (1 5)
Bl I B ) BT, RN S A LR, KR B DO
B KR TR, N,O RHECE S I (& 2) ., 765 Al
29 Az 0a], JKARHY TDN ¥ 5 kb T AR K | et 4
T LY 7K AR (BRERIKIE 22T ) N, O HERR % 1 A1 TDN ¥ 5
B R FEMIFEA X (P<0.01,R*=0.25—0.28) (& 4) , 1
HEHEEAR 1 DO AKF T, BRI A N,O HEsk % &= A

8000 |-
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NoOHE U &

NO flux/(pgm2d™)
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4 5 AH—9 AMBZEEARKE N,O HiESMAARES
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Total dissolved nitrogen/(mg/L)

F(TDN) & MEAR X R (AEIHSRIEAR)

Fig.4 Liner regression analysis between N,O fluxes and total

dissolved nitrogen (TDN) content in different waterbodies starting

from May to September
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Fig.5 Liner regression analysis between annual daily N,O fluxes and wind speed,pH as well as DO staring from May to September
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3 2o Xt R T VA DX AR TR AR 14 7K AR 58— A 00, LR K AR N, O HEROK -5 08 A7 78 1 BIF ST
PEAT TR b, 5 SR AR AR TR 28 TR A K A b s 5 SR A — S50, 38T A B9 N, O HEJGE R At SR A K AN
RS X A I8 2 19 N, O HETHE 5 {5 o —644—954 g m™> d7' BN 54 pg m™2 d7', HOE B HERBUK - 5 K]
VTP AT iy X380 2 LA B L T 2R A v R BB K PR XS 242 L 328 /N T Deemer %5 % 42 BRI ZE N, O HEfGE
MG (P4 (300£900) pg m™ d™',n=58) " HIFF AT AESE Deemer 55 T 48T W 5T X G2 K4 Rk 3
Hi DX 25 B FRAL O . AT e B X ST Y N, O G it BBl —701—4332 pg m ™2 d™', -4
H(508+797) wg m™> d™, 55 LI AGHE A 2 IRUIX K VT 9 LA R S 30 0 K38 el i LA T ek b
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9.0 mg/L, N,O HEBGE 1910 pg m™ d™") FIE BT (TDN: (7.7£4.3) mg/L, N,0 HEjiliE & : 188000
g m ) O T ISR i SR T U A v 1 U AR (R 5)
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x5 EMSMARBITRFEKE N,O HEFEEXTLL

Table 5 Comparison of N, O fluxes in different subtropical waterbodies at home and abroad

N,0 HERCHE

S Ed Jir @ X I fe] N.O flu/ Tk AR
Research object Region Monitoring time 2 Methods Data sources
(pgm™2d™)
WIE Reservoir HWARAE 2012.03 1 2014.02 29—56 LR R [24]
/. \?ﬁ = - N 1 JoHe N
A i 011 ABAHAS 30374 SRR [25]
Guangdong reservoir
1 Reservoir R — 143004900 — [26]
=WKE i 2009.02 % 2009.11 T4, 305458 B [32]
Sanxia reservoir
KT 320 o s
BRI Sl 2011.02,05.,10 .40 A [27]
Changjiang tributaries
KA Yangtze river i 2007.06 % 2008.05 T, 576584 T RBAN [33]
RS N ke
AURES Gl 2011.01 % 2022.09 T, 416 A [34]
Headwaters of Tai lake
N ?tbl vyl v S N N
j‘,{m“"“ ?w,{’i'i 1 2020.07 % 2020.08 T, 11041188 A [30]
Rivers of Tai lake
YA proy
LR . il 2010.02 % 2011.10 T4, 1910 MR [31]
Rivers of Shanghai
,-‘1,“ s oy j)l; e
LRI i 2018.02 % 2018.11 P-4, 18800 R [16]
Rivers of Chaohu
W] VT35
Aquaculture ponds of the rhE 2012.06 % 2012.11 F-1.283 PR [23]
Minjiang river
V] IT SR 5
Aquaculture ponds of the i 2017.06 Z 2017.11 17—960 PR [39]
Minjiang river
b I .
TR g 2019.01 ,04.,07.10 SEH ;520042000 TR [40]

Scenic ponds in Chongging

I TR R A 22 AR 9 36 W/ N 3t DA K (R 4G R A Tt 3 S b 3% 554 CO, Ml CH, MRSl ) {1
XFF N, O FHER B = Wi EE | BRI IGHE ERA T /N 0 3 DA K AR B N, O HERL, ASHFZE 3 %F 3 A~ 55 i
AN 3 A5 A0 N, O 7K - T HEGH = e B, /N B A K PR N,O B EEHEROE . 1 AN
(7] SRR b 3 R S UL Tt 8 9 N, O 8 i AR b BT K, 3 51 - 310—6740 g m™> 7' F1-890—3751 pg m™>
A7 EE R 504 g m™ AR 179 g m 7 d T B AR R AL L T R FR I 3 A R TR 45 B XK SCfk
SR B, HGAnE SR B i A RK TR A7 55 55, DRI i /N 80 S P A A ) 7 B 4 o /N AR s AT K 4R
N,O HERCOCHE, HFREAVUICR ZEACRHALE ST R MRS A (BT R A FRFTIE Y N,0 HE
R IR T 5 2 — B LEE , SR G N, O X HEBUK S R 3 2K AT 3 A HE ik
SRR, S H I A N, O HERGE SRR FRIE M 0 =4 — | {ELR 2 3T A 5 M 4 B8 S0 b 3
(TR H 25 0, PRt S 0ist 3 N, O HEBCR AR Z 00, BAT, X 3 o0k 4 N, 0 AHERBUN A 7E—
iR , eSS T B L XCEE DT 10 AN SR SO0 () N, O HERGHE 275 /I 1612—14172 pg m™
d™'FME 5000 pg m™ A7 SAHESE XL N, O HERBCE B 1025 A0 K, 2 AR B SOl b 3 N, O ~F- ¥k
Y 25 50 HLJR PR AT Rl B DR T SR LK AR B 7K SO A PR RS I 5 1Y) S UL b 3 A 22 5« 61 o R S L
TR B S R (((0.81+0.34) mg/L) il DOC #JF (7.1—17.9 mg/L) B R TABF 5T 5 WK & th TDN Fi
DOC F¥REE , A IE B PEAN S0 3 N,O HEBOW K AR N,O HEA BTk, A Sk i s 5t 07K 4 N,0 HEJ
JLanillS
3.2 HEEHEFX N,O HEBURHF 1 5 i

58, KPR N,O HERCGE &t 22 R 1 ZE 1 A et RIS 5 R AR S 5T 25 A — B, RV R X K A
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N, O ki BAA BEES . Venkiteswaran Z57E 2005—2012 4E 2[RI 5E 1 IS KK 220 i N,O HERE & 3k
BT MK ARTELEAE 20 °C 2 LI T3 N, O M HEBCR 53 it o A g 0 Tk B 180 3 T ke 0 AR AT 30, 4R
TR R AR E T A A T A AR AN SR AR A Bl TR R 25—30 °C L IR T 10 C i, il AR AR I A
REARAE R Bl > L eah KR A TR B T A By kb sk A DOC (AR, f 7K AR DO ¥ B Bk T [
M HAERE R IR EE T, B SAIA RERAIC , — JL R T K ARt R A2 PR i B, ek DR AR A Rt — 2 34
BT ANSE A RASALVE BT AR T NLO BHER, DO YR EE Y EAERE I N, O HEHGE & 1Y 7] B, 7 —
FERE IO T N, O MHERL . 24 DO MR T RER 2k T SR ARAE I 58 AT, BRF=A: N, Z 40, IRl ik —358 43
adh S AR NHG , 1 NHG o8 of Sk A i TDN WRBEFRAR, Xt le 746 5 Ah—9 Ay
Z A 7K TDN KSEHBARAI RN, 78 5 A0 2 [a—9 H {2 8], 54K A TDN ¥ BEfli45 N,0 Ak 32 21 A K
SRR, P N, O AYHERCS TDN MR 52 8 1 A CC R o I MR SR = 19 TDN ZKF sk F 48 =
1) N, O K-S AT HERCGE & , 17 22 &% TDN ¥ BRI A ol | i 58 2 RS E - E T, 45K N,0
AR, M N,O BRI, Webb 534 T hn& K N 3 P K AR B 2219 N, O HElGE &, &K I 67%
(KRN N,O W RIRIZEBIK R 44F N,0 MIHEIS TDN %A KB SCE FR |, 7040 U6 I 7E 18 B A IR i
10 3 BIKAE 4 40, 301 N, O HEB A FREE B9 A 2 S0 U A | 1T 2 A2 BIMIKR RE = vk B DO /K F- i PR
il , Venkiteswaran ZE7ERFFT IR N,O HEBCRAFRT , 75 h T ARG S51E , 78 DO R m T , B A S
N,O HIHEROIF I B R BR TN DO LIREE 2 A6, pH 2 P il i Ao A FF RN S A 7 %) 322 [ 22 Ik
W58 & BRI S K AT 1 N, O HERCHE A pH 52 B8 1 A G . 1 o800 pH i34 ks S 0E S fb 1R
N,O F=Az M REARSASAEAE T N,O = A: 1240 G 25 G WA DO 19 AR SESE 2R IR AE UL T SO Ak fE
HAERE N,O AR EREH . Ib4sie 5 LA —2L, Beaulieud AL Thuan 2510 F1) &R 20
SEWIEIA T SAHARAE A N,O HE A 2720, BB ot i A me 5l 50K 48 N, O HEGE &0 b 5 R i
fR /70N, R 30 A i 1 pH (E RV AR IR IR 22— eAh 7K 3h 91 I B 2R R K AR N, O HEGH 0 25 5 R N 2
— TR AR S N,0 HEBUK R IEARSESE R, T AE I R T XU LS ] 45K B R i BRAE N, O K-
TET AR AT Bk T8 oo A 7K - TR N, O TG B, B AR b P 7K R s 18K 19 97 38 0 i 90 A S 00 55 o
B (PR T N, O K-SR B4 L, ST T AR A N, O K-S A i i 3t 2 e AF T & BRI sk AT 3 Y
N,O: TDN Bl m R, BRaKAFE K S ) 3R Z 40 TR B s R AL 08 P 2o RS2 5% i K -5 T
N, O HECHE B (B Z R BRI -K A e AT & AR RS ARV B RS AR A R G 16 BR X, U
BRI TOC & 5 nl R R ARAE ) 58 AT BOR 58 2 0EA T, N, O 3l i T B9 #OVE S K4 b N, O ik
JERHE R & P ILRREARAY TDN Ak, 8 DTR ) T BAIR TOC Bt 2% 9 12 e LAt 28 /K 1A B IR Y
JK-SIEH N, O HEGHE IR 2 — . Ak Tl At 3 f K R A, B B A UUR AL B K 42 Ak st
], X K-SR N, O PHERGE f B — @& fsgin . JUHAE R =0 IR -/K FUi B B H DO & i, )
AR AR FH 0 58 4 HEAT A 7K AR N, O WIS B JEE IR 2 — | e b S 38 3 /8 Bl 5 i =22, DR - /K S T AN 5 4 I il
FEAE R HEA T 32 PR i i 1 /K-SR N, O AYHEIGH B, 27K 28 el DU R 40 A R0 A e e A 55 X0 b 37
(3T 10 4%, H N, O BHERGHE e & T HAL KR, Wang SE7ERFFEIL TS N, O HERRI | % B
TR JEE B A R IE N, O 7K S BRI R L Soued ZEWF5E T I K Hb IX Z Rk & N,O 1Y B ZEHEiGE
SERRIE, & 30 R T i A i E A B M TR - K B Ak st [ | 32 2= i O RR ) 58 4 A AR AR FH I EA T4 459% 1
T 669% B A N, O Wi
3.3 SN T I N, O HE 5 R s HE

3 3 B T VTG XA [ 2R R KR B N, O HEBGHE 52 B 07 WO, % R BT /K44 N, O A HERGHE = 5517 14k
R T KRR AEHE R 20 88 Mg N, O, A4 T 26370 Mg CO,. Wang 25 Wi 1 A 5% 17 ¥l i RO 22 19 N, O HEdik
A AT AERTHTK AR N, O AOAFEHERCR: ") X e 2 W R i K MR 1 BV SR b T KR TR R A 1.6 £%,
N, O HEBCR A AL 5T KRR 30% , IR 5 KA N,O SVAHEBOK 8K, (A B o8 25 3 T BeARAh T
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F UK N, O BOHERGE R, 3 2 AT W50 B T (9 B — K AR A T iR A, JLRT KR (9 TDN # AT N, O
I HERGE BT TSR SAE R : Yan S50 T RE AT T X ZRUETTAY N, O HRHGE &, PS5 HFB0E A TV
PR BE S35 3146 pg m™ dTUR 8.1 mg/LNT Liv SEHEI T R 5T AN FRIE MY N,O HECE , H N0
HEROE IR 1154 g m™ 071 AR A T R AT 2R | IRTRI A 25T R 2R Y N, O kol i,
PR AT K T T o R AS P A B T R 5K AR N, O B 8 200 T2 HY T AL Tl
EBHABERTHERCE N,0(30 Mg) ™ IRIMAT i BLHE SR T K U N, O BHERORSEAE R N, O el s, 7
A I B A A e i B 22 A R TR, AR R A B AORGEE

T AR AR N, O HER & i, 250 A% P kTl K AR SR A R IIR B R R 3 Ak,
ARWFTER I/ S PR P I 2 N,O A9 BLHROI ., H AT, 76 2 BRIE [ N 2945 16000000 /N1 35 P 7K
P THAUAFAEARE] 400 /NI KR N, O HEBCHRE " Bl S0 T Pt R i bR, sk 2 0 /N7 e PR K PR
Ff 5 H R S i A /N A K A T3 XN, O HEB STk, 4 J5 B 58 75 7% IS 4 BRRUBE R[] 3t 2
37 B B/ N B A K AR AT 1 ST A B 2 M

4 it

(1) R 5T LR TR 5 UL S R SRt R (AR R B N, O HERICUEL , ATt A 5 A 1t 3 1141 4
N, O HEMGE R, S T 2R B 055 B9 N, O HEICIR . ATt xed v st i kAR N, O HETE 19 57
BRIBE] T 70% , Ferb /NI PR KR BTHR T e 5t K AR 25% 19 N, O HERC, IR0 W b 8 25 1) 22 5

(2) KMRHY N, O HERCRBLI Z35 22 59 WA SR AR 3% 2 2= 10 N, O HE G 1 25 T H Al 21

(3) KR N, O BYAAFHRC S LTI DO e 0 ) 12 B35 RO IE A SR AR oG . i /K s (>20 “C) A9 5
AA—9 Ay 216, K fArf TDN W BERLAR , N, O fHE 32 21 R0 A K BOBR &, P I, 2 1 S0 A K IE
SRR R AIELE T R PR T K AR N, O HERC A R it
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