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destruction. Freshwater ecosystem, acting as a sink of the terrestrial and anthropogenic nitrogen, continuously processes
nitrogen loading and emits N, O to atmosphere. Human perturbation of the global nitrogen cycle has seriously increased
nitrogen loading and N,O emission from aquatic ecosystems and gained widespread attention. Urban small-scale landscape
water bodies, as a significant component of the regional freshwater systems but small environmental capacity, are strongly
disturbed by human activities and have an unclear nitrogen processing efficiency. As result of small area, the N,O emission
from urban small landscape waters has not been concerned world widely. In this study, we selected eight typical landscape
water bodies and two natural water bodies in Chongqing, and carried out four seasonal investigations of the dissolved N,O
concentrations and N,O fluxes from the surface water by floating chamber method and headspace method in order to clarify
the spatiotemporal variations and the key influencing factors of N, O emission from small landscape waters. The results
showed that; 1) TN, NO;-N, NH;-N, and NO,-N concentrations in the sampling water bodies were generally low but
significantly different from each other with range of 0.31—1.47 mg/L, 0.046—0.789 mg/L., 0.031—0.141 mg/L, 0.003—
0.041 mg/L, respectively. NO;-N was the main nitrogen form in landscape waters. Besides, the nitrogen abundance of
landscape waters was significantly higher than that of the natural waters. 2) The dissolved N, O concentrations in all
sampling waters ranged from 16.51—158.96 nmol/L, average of (47.60 +21.47) nmol/L, and were all observably
oversaturated with N, O relative to atmospheric equilibrium, acting as net N, O sources to the atmosphere. The N, O
concentrations in the eight landscape waters were two times higher than those in the tow natural water bodies. The average
N,O fluxes measured by floating chamber method from eight landscape water bodies were (0.13+0.05) mmol m™ d™',
approximately 1.3—5.2 times higher than those from the natural waters, and also higher than most of the other reports. Our
results highlighted that the small urban landscape waters would act as important and nonnegligible sources of N, O to
atmosphere. 3) There was a significantly positive correlation between N,O flux and nitrogen contents in landscape waters,
indicating that nitrogen content could be used as effective indicators of N,O emission from landscape waters. High nitrogen
loading and strong nitrogen biogeochemical processes were key drivers for the high N,O flux in landscape water bodies. In
addition, the distribution of aquatic plants in the small landscape water bodies could enhance the N,O emissions and create
N,O emission hotspot in the same water body. 4) We also evaluated the availability of floating chamber method and
boundary layer model for the monitoring of N,O emissions from small landscape water bodies. It was found that the N,O
fluxes derived from boundary layer model had a good linear relationship with that derived from floating chamber method,
despite there were still some discordance in different seasons. 5) The N,O fluxes from urban small landscape water bodies
were sensitive to the seasonal variation of temperature, and presented obviously seasonal patterns with the highest values in
summer, intermediate values in spring and autumn, and the lowest in winter. This study emphasized that urban small
landscape waters had high N,O emission rate and played a crucial part in the regional nitrogen cycle and N,O budget of

global freshwater system, thus should be paid more attention in future research.
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Fig.1 Land use types in the study area and the location of sampling sites
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Table 1 Habitat characteristics and basic physical parameters of selected water bodies

. y KK L mEx i DLSHLDY
SRRE S 7R 55 T AR . Dissolved Dominant
R . . Water ,  Conductivity/ pH

Sampling site Longitude Latitude Area/m oxygen/ plant

depth/m (s/cm) X
(mg/L) community

iK% SDY E106°17'57" N29°37'6" 1—2.5 3000 282+70 10.55+0.47 8.28+0.39 il 3%

AR DQJ E106°19'18" N29°37'33" 2—5 23000 418+39 7.15£1.94 7.88+0.24 —

I FLC E106°19'1" N29°36'60" 1—3 5000 275+22 5.47+2.71 7.49£0.49 MR frfE

HE CY E106°18'36" N29°37'46" 3—6 79000 455+49 9.02+1.35 7.98+0.28 —

HKCD E106°18'22" N29°35'57" 2—5 19000 282+23 9.21+0.76 8.2+0.28 i 1E I i

JI|2& CM E106°18'11" N29°36'27" 1—4 9000 364+43 11.39+1.75 8.1+0.11 i A6 N wE

HRl CK E106°19'55" N29°35'58" 2—5 28000 312+26 7.9+1.68 8.13+0.39 —

HIIfi CS E106°18'32" N29°37'8" 2—5 36000 331+£56 13.07+1.41 8.52+0.13 far £ | JHE 4

£ 51l SMS E106°17'4" N29°35'57" 3—6 90000 218+18 10.22+2.16 7.54+0.25 —

] 8 KCG E106°16'35" N29°34'50" 3—6 49000 245+46 10.47+2.91 7.83+£0.41 —

1.3 FEACREE
ST 2019 4E 1 H(%42) 4 H(BFEZ) 7 H(EZE) R0 H (FKEE) XS T 20 R, B 1
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Jl R ) A= B AR A AR D0 AT T B TS LS O
FFHES TR AE AT /K-SR N, O HERGE 2 12 « I AE A8 R PVC MR, K 30 em 5 30 cm &
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HET(S07) o
BT SRR AT [T S 56 5 5 R A TS (B3 A90) 54T N, O ¥REEMIAE . N, O Kl &% 4 o i 354G
Migs (ECD) , B A A AN, , VEA(H,) WA, =W BHR R, TARIREE S 350°C, SR AR UMK 2
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TR T I 52 K SO T S ARG R A TR Y
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K, F R BT 8 R FE R RE B N, O AYHERGE 2 (wmol m™ d™") , de/dt FETERA I E N N, O ARk i Bl
I IE] 25 58 M A SR JR BT d (66 g/mol) , P o S RAE S SR AE (hPa) | T R RAEI 8 XHRE , V, (T,
Py BCABRIERBL T 9T EE AR AR 2 Xl B & UK (1013 hPa) ,H D9 TR TR IR _E BRFEA 1 (30 em) .
1.5.2 KK N,O VAR BE TR i SHZ R 0 SR HEOE & pO A 55
FIFH Henry & BRI N0 HEAR 7,
C,=(c, XV, +c XV, —c,xXV )=V, (2)
c,= ¢, X H, (3)
2, €, 2 N,O WEAAREZ (wmol/L) e, 2 THAS AR EE (umol /L), V2 TS ARFH ¢, J2 T A8 - I R AR
W (wmol/L) , V, SR BB Th KRR (L) |, e 2RI A AR i 2 P SRR B, 1, R SR EE R N, 0 7EK
PR e B R A
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F,=kx (C,=C,) (4)
k,=1.91 x " *x(8¢/600) ™7 (5)
Se(N,0)=2301.1-151.1¢ +4.73641°=0. 059431+’ (6)

R F, FR i REBRE AR N, O HEGE B (wmol m™2 d™") |, €, Frn T2 KRB AF A B (umol /L) |
C 5ROV 1 KA E (umol/L) o k7R /K-S 5 A AR S 30 R (em/h) , AWESE k2 7% 1 B - XU
BRI U FORIIFEIX 10 m 545 5 AR B2 KU, ARBFFE A 1996—2016 4FRFEH (1.3.7.9 A ) Kk
B 2 F-EME (5 1.15,1.36,1.41 m/s & 1.21 m/s) PEATRERITTEL | Se iR 7 1E A S5 45880, ¢ S Sl 7k
H(C),
1.6 Siitodr

X F EXCEL 2010 #i1 SPSS 25.0 {40047 806 Ab BRS04, R B Z K P<0.05, RN £
J5 2553 H1 (One—Way ANOVA ) T AS[R]K (AR [ALFIAS [6] 295 18] N, O HER 1) 25 5 2 1 5 R FH RROGT ¢ 4256 3 B A -
JCHE )7 55K 8 N, O HERICH f 1) 22 5 25 0 5 FLRAR G /15 1) N, O HERIGE &t 5 7K FREE IR - 22 1] i A 56 ¢
R 5 R H A S b 87 KA 75 N, O HEBGE B RIEC R | e il i 3% 25 22 00 [mE 0 BT R 52 i K
A N, O 38 A48 5 1) CEE R sh 7, i s R GraphPad Prism8.0 58

2 ERES

2.1 KIRBERFIE

JKAK TC F1 DTC &2 A JE 3 51 Ky 24.3—67.5 mg/L H115.6—53.1 mg/L, 5 CY /KRS w41, HoAth 500
AR ) TE . 35 25 57 (R BT A oMK AR TC \DTC & 34 18 3 T 2 /X IR (SMS 5 KCG, P<0.05) . KRG
BILB A A 1) S LA R 40, K AR ] 1) 25 57 5 Bk AL, TIC 5 DIC 76 5 K 44 i 2 1 1 4 Bl o) HEK
A, FiA KK TOC F1 DOC & Wik, 284k FEl 20514 7.1—17.9 mg/L 1 4.6—17.0 mg/ L, F:WLKAAREE b Fl K
PR EA T m A HLR &t (181 2) o ARBFSE 8 A5t KR TP % 1 3446 4 (0.038+£0.021) mg/L, 29 2 A%
FEZKAR TP &1 (0.015+0.011) mg/L 19 2.5 fi5, (HFTA KK TP &5 DTP &34 441K, 41K T 0.06 mg/
L, 35 3 [E 5 (3 K IR ES T B ARl ( GB3838—2002) ) Hr i1y TIT 287K brifi

FFA KR TN NO;-N NH;-N NO;-N [ & H 28 4k 5 [ 43 51 R 0.31—1.47 mg/L,0.046—0.789 mg/L,
0.031—0.141 mg/L ,0.003—0.041 mg/L( [&3) , i 5oUAKMA TN & 48 (0.81£0.34) mg/L, iy 5K
1A TN & B 2 (22K BRES i A v ( GB3838—2002) ) H IIT—IV 25K bR, 4 DQJ KK TN &g oh, H
b ST AR AR 1] T 83 2 S, (HL 340 1 T P X6 BEK AR (P35 TN % 54 (0.34+0.07) mg/L, P <0.05) ; %7K &
NO;-N &1 22 R, DQJ fiemy \CM K, A K ARBEAIS , 95X BRZK AR R (0.06+0.05) mg/L, AL T 500
IR, KER AT SR AR NH;-N B2 35935 1) [ S b F K IR BT T An v 1) 1 2K bR (<0.15 mg/L) , {H 5% B
IKEAR HEATS 5 1.6—4.5 F5 (P35 2.8 £i5) o £ /KA R £ 1 12 M eI, (-t 22 B0 7 O /K A4 v ) BE K A 114
fIE . VAR 1 3l /N SO K A R T B B2 v T ARG RO AR T L NOS-N & R E R EALAUES
2.2 WETT/NER UK AR N, O VA7 B I 25 R AIE

INBLSEIKAR N, O Y AE 1 B 8L 5 D 25.88—159.0 nmol/ LA A FIRE g 187%—2261% ) , F-21H
H1(51.2+21.7) nmol/L(MFIEH 611%+346% ) , ¥IAb Fad i FURZS . KK Z [E] N,O A i 2 5% B 3%
(& 4) :DQJ F1 CM ZKARVEAE N,O W BEAEYI(E ST )M (77.5+44.8) nmol/L F1(63.0£27.6) nmol/L, i =T H
bR AR AR 5 20 A3 T R IX RIS ] [X A 7K A4 N, O kB PR TGt 38 25 57 5 45 SE K AR N, O MR B R A i 34 g 2
TS KA (SMS (20.7+5.0) nmol/L F1 KCG (27.9+6.9) nmol/L) (P<0.05) , bt X} R AK 44371 5
2.21%,

FEEAE (K 4) Ak N,O YR EE V347K 1 2 ((63.5434.6) nmol/L) i 3 i T HAM 25 (P<
0.05) ,#kZ=((46.7+11.0) nmol/L) &&= 52 ( (41.84£9.70) nmol/L) & ZE((38.3+11.3) nmol/L) , A[FIR
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Fig.2 Characteristics of C.P contents in all water samples

FEAR B 105 /NG 1R n AN Rl AP ) 55 235 ek 19 22 52 1354 (P<0.05)

B R R SOUK AR N, O e B 2 1 a5 00 BEUK AR AL, 2 4F SR AR I N, O Ve B34 8 1 %o K A%
2.3 R[EIKAK N,O HEjlcHE &
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2.4 KA TN SR N, O HEBGHE A5 0
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Fig.3 Characteristics of different forms of N content in different water bodies
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Fig.4 Seasonal variation and characteristics of N,O dissolved concentration in different landscape water bodies and contrast water bodies
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Fig.5 Seasonal variation and characteristics of N, O fluxes in small landscape water bodies based on floating chamber method
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Fig.6 Variation analysis of N, O fluxes at different water-air interfaces between plant-free water( NP ) and vegetated water (P)
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I T 3T 44% , T WL AN 5 325 10 Wa I 45 SR 45 32 B 2 AR AR 52, AN N, O HERLAYAE-F- 2 KR D 7 vk 7E 8 4
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Fig.7 Regression analysis of the N, O fluxes deduced by floating chamber method and boundary layer model method

F2 N0 EBE5MNSKIREREFZ EH Pearson 18X 1%

Table 2 Pearson correlation between N, O fluxes and water environmental factors of monitoring points

TN NO3-N NO;-N NH;-N TC TIC TOC DTC
N, O HE o & r 0.650 ** 0.722** 0.566 ** 0.378* 0.310* 0.322* 0.079 0.028
N, O flux P 0.000 0.000 0.000 0.013 0.016 0.012 0.551 0.833
N, O ¥ r 0.581"* 0.783** 0.623** 0.241 0.288* 0.329* 0.069 -0.035
N,O concentrations P 0.000 0.000 0.000 0.063 0.026 0.010 0.598 0.793
60 60 60 60 60 60 60 60
DIC DOC TP DTP S0y pH DO WT
N, O HE G & r -0.024 0.327" 0.344" 0.281" 0.502 ** 0.073 -0.004 0.298
N, O flux P 0.857 0.011 0.017 0.030 0.000 0.578 0.978 0.065
N,O B r -0.077 0.317* 0.355** 0.232 0.452** 0.278 0.218 0.317*
N,O concentrations P 0.557 0.014 0.005 0.075 0.000 0.031 0.094 0.017
N 60 60 60 60 60 60 60 60

* % FRIRAE 0.01 K LB A, « IR 0.05 K LB EHMSE; TN EA Total nitrogen; NO3-N: i &% Nitrate nitrogen; NO;-N: W5 & A
nitrite nitrogen;NHZ N #A%A Ammonium nitrogen;TC;,‘éfl)}% Total carbon ; TIC ; & JEHLHK Total inorganic carbon ; TOC. ; 52 A #L#% Total organic carbon;
DTC . %t Bk Dissolved total carbon ; DIC : % ff# 4 TGALEK Dissolved inorganic carbon; DOC : V&M HEA HLBK Dissolved organic carbon; TP g Total
phosphorous ; DTP . ¥ f# P BB Dissolved total phosphorous; SO : BiFRAR Sulfate; WT: /K Water temperature
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®3 MESEIKEN,O BERRESKBKAREREFHHNX R

Table 3 Prediction relationship between N, O fluxes,N, Oconcentration and crucial water environmental factors in small landscape water bodies

N, O HEGE & N, 0 flux N,O ¥ N,O concentrations

TN y=122.51x+29.13 R*=0.423 y=44.124+15.79 R*=0.337
NO;-N y=133.79x+85.11 R>=0.522 y=58.46x+33.46 R>=0.613
NO3-N y=4179.60x+80.63 R*=0.317 y=1865.60x+31.15 R*=0.388
NH} y=246.85x+94.68 R=0.143 y=63.70x+41.72 R?=0.059
TP y=838.63x+88.15 R>=0.118 ¥=350.68x+35.34 R?=0.127
DOC y=6.03x+55.37 R>=0.107 ¥=2.36x+23.29 R>=0.100
TC y=1.92x+37.26 R?=0.096 ¥=0.72x+17.59 R?=0.083
TIC y=2.41x+44.17 R*=0.104 ¥=0.99x+17.38 R?>=0.109
S0y y=1.38x+76.96 R>=0.252 y=0.50x+32.88 R2=0.205
555575@”_3*’%@' Y=96.94xNO,-N + 68.89 x TN + Y=55.38xNO3-N+22. 16 X TN -

Stepwise multianalytical 4434 ’ R*=0.621 64.91XNH: -N+24.22 R?=0.693

regression model

3 iTFig

3.1 TN SR AR N, O HER B

I T S A A SRy 32 N A3 B RE R DI REZSHE | 305 TCAI R T5 Y i A | 7K B4 T i R 15 21 A 2R3
AWFFE 8 DFMKIAE DO #5, TOC & DOC & & HA%, TP & & (TN 5 NH-N & S iA 3] 11 285 1V K
PR K ISR B AR TG, R, SOW/KAR € NP & A58 id 5 38 7T A1 BT 2 A8 X BRK AR 8 312 NOS -
N 5 NO;-N & & Fof BEOKAASE By i 4.7 4501 3.7 4% TN 5 NH-N &t o IOk A 2.5 f12.7 4%, &5
WK AR NOS-N & iz 5 T NH-N il NO,-N &KL A 2, 168 A rE i E 2™,
NO;-N &5 55 Al BEXS KK N,O 1977 A B — 3 RS HEAE T . SR TC T R T Gt , 3k (0 7K SR 5 il 2 |
38T 2 T ASORE ) A 2 B AR b B 85 2 1Y) 1 ¥R 0 45 P RE 3 B WK AR T LA (#3002 NOS-N) £ fif
i 24 SR R KA R A A e AR

ARWFSE 10 A/NRUKAK N, O HERE 75 F l 40.3—354.3 wmol m™ d™', #J{H K (117.5+53.2) wmol m™
d7 R EHEROR 3 5 K MR AR AR R B 58 45 5 — 30223 ARBR ST SO0 KK N, 0 HECGHE &5
Wang ATk 3 G 1 /N R K AR BIE 5 &5 SR — 30, AR T 341 7K % Samuel Reservoir & Tucurui Reservoir >
(& 4) ARz e A2 3 A R B BEI S % B KR K R AR R B E LR
A FEAF I /NI A HERGE B 2 O (R 4) o I ARTRSE ARG S T Li A S b
TH((10.5£14.9) pmol m™ d™") HIKJE ((36.3+51.2) wmol m™> d™") HER I 47K -, S5 B4 BRK N, 0 HEjk i
BHER 1152 40 McCrackin 25 50 4Bk [ AR 1A -S4 HEHGE B 09 5.5 F%, WA N,0 HEk
V8, (HARE AR ARBFSE T A /N B X BE KR B N, O HERGE B/ TR T A R4S R, 5 Wang
S5V FRAR X A /N KR B W 45 SR — B, Preeti 25 WIFSTHE HY T BURE/N A KR I PR S0 A DTBLR A
o, AR AR A Wy A FRBCTR BRI Z 7K AR, DERRZ 7 A 1 N, O 45 5 e i 22 3R 20 IHETIR
PR FLA R 1 N, O HESGRL I . Yuan 55 XK K HE AR FEFE Hh DR A R0 e B ek IR S B A 45 /N
BRI KKAR (<0.1 km? ) N, O HECE ft v T R EURIE,

ARWFFE IR T /N SRR N, O W A7 B FHE GE & G 2 AS3TTi MBI B AR 2.2 F5 81 1.9 £5, A
F— /MUK AT 38 B N, O HEBOE S . Liu 254 S TR 20 AN WA 9T 5 225 5% 38 I 37 3ok i £ 7™ 5
IR B AR RRAE 328 10 T WA OB A ) SRS AR VE AN N, O (9774 . Wang 851 A58 8 L B fof 3350
BT/ INEK B N, O HERGHE 5 HUIRTT A 15 7%, Beaulieu 255 (R BIFS8-UL B 8308 117 725 35 Y 170 fF 4 720 30 T B 3
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AT A O TR AR N, O HERCE B 0 3 e 2 BT PR R AR AP B2 S WK A B A
EBR B R R DTS AR O N, O 1A RS BCHERCIR AL TR ARG AT R SRR A
H1 TN NO3-N \NO,-N 45 N, 0 FRis & 20 35 IEAHSCE R — P UK AR R R AR e ol PR ) i
A AR NOS-N B AR Rt — 20 o S i A /R IR E T B, 2 KR N, O HERE s A 2 K
PR, ASWFFE s A Sl T /NS UK AR LA B Y N, O R B, o X I 7K 2R 58 N, O HE R 5 5 X R
Wl P A FE T, RAKE TR Z I,

F4 ERSNBSM B N,0 SEHEIE Rt

Table 4 Comparison of N, O fluxes from some lakes and reservoirs at home and abroad
N,O W

- ) ” KR N, O i . i
ERIEY PR AR JfJ‘ e 0 0 o Jrik B IR
Research object Region Climate ) /‘k ) i concentration/ z g Method Data sources

area/km (nmol/L) (pmol m™=d™")

FRKEFEIFWKAE Landscape waters HE RIEAH 0.003—0.079 51.2+20.7 125+52.6 BRI LN
KN E SR KPR Small natural waters rhE D&% 0.049—0.090 24.3+6.8 68.4+23.1 LASERA RN LN
K1 Taihu Lake il AT 2338 14 IS [37]
HOFHM Poyang Lake i D&%t 1904 32.57x17.35 19.92+16.56 R [34]
i  Dongting Lake i TR 21.8 4.7 PRI [38]
=K Three Gorges reservoir v DIE4%i 1080 7.64£11.45 BRI [40]
% KJE Miyun reservoir T IR H 188 3.6 TR [39]
Samuel Reservoir YT iy 420 157 TR [36]
Tucurui Reservoir Y] iy 2800 125 BRI [36]
FR4H) Lingdang Lake h W 0.1 41.4£15.2 14.7348.18 HETY: [22]

I XN K R PR
PRIV o i LR T AH 0.02—0.25 87:110 303.8+294.1 AL [23]
Small urban reservoirs in Chongqing
Lake Baldegg it e 5.2 12.0 AT [41]
Lake Makijarvi k= E i 0.2 2.1 A [42]
Jankaldisenlampi Pond 0.01 0.34
Kotsamolampi Pond 0.01 -0.14
Solah Sagar pond Rz i 0.066 6.23 A [24]
TRAFRHTNMYE Fish pond in China HE %25 0.007 126.1 [11]
Hk X R F%M Drained poly culture pond hE T iy 0.0012 468.9 PETEAR [14]
{5 F5 I Crap—fish culture pond i & 0.0195 41.2 EETERATA [12]
P.vannamei culture pond N Fr%i 0.006 2.07+1.14 VR [10]
P.monodon culture pond 0.006 0.55£0.52
HR W China lakes i 82232 10.5£14.9 [43]
HIEKJE China reservoirs HpE 26870 36.3+51.2
2FBRKFE Global reservoirs 2Bk 310000 10.7 [44]
AR HSRIIN Clobal natural lakes 2k 2600000 22.58 [45]

3.2 BHT/NUSEUK A N,O HERGHE A 2T

AHIFFE IR T /N S WK AR )R A A B S 1) 2R 8 S L KR N, O G 1 2515 MR RO A o B 2 e
B R KR Z A Z AR, X 5 Wang %7 Huttunen 26 Yang 21 Zhu 5517 B 53 (1 235 A 2CAR L
[ e KAV A7 N, O Bt S BUAH [ 2 B, — MIA Dy, o o 21 A4 S e o o 2 A7 30 IR 5 AR T 1) 52
Wi — T, B A T RE R T A A RO A, B TR AR RN SRS AR AR R KR N, O 7R AR HE
S INRRART KRN, TR A2, KA A= Wy 3t A 5k R 0o T R TR, R L ZR KA N, O %
17 B B ARG B 8 3 T A ZE Y, R, K R T R AR T R 2, s T N, O R
F—J5 1, EARERK R, i AR T 48 5 3R T AR i R R R MG A IR AR A A, IR KK T B sh A
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B PEHE N,O =R SRR Besh, KRR AR R RE R R AR FR AR S T AR A TR I B R
T8 AR BRI AR & 00 AR AL N, O A=At RIS FR B 22K f TN \NO;-N \NO;-N J& TP £ &
Py FHAZETT O N0 M= A 4R I TEE MR, R, 2 NOS-N NO,-N ¥ B 13k 1 i K AR, A K 14
N A= W A st s v | ) F e s G T EAT B0 i A N, O PP AR SR T HL, N, O VATV I3 R HE RO 2R 55 K 4
ARG AR T W BA B EM KR (P<0.05) , RIIFEFK A REEAE /N B ZRRE M AT e i N A
T e IR — A5 3 N R A PSR S 30N, 0 HE 5
3.3 BRT/NVESEWUKAR N, O HEiT S KRB N TR 6 &R

RKFRGEH N,0 EEFEFRAAREE FUTBZ i SO AE R BRI 3Z A 2K B B 7 1 Sg i, AR
WEFE KA N, O HERGE it 5K bk 2 B SRR R & R 2 B0 IEAHEE R, LS TN NOS-N |
NO;-N &%) N, O HE i 2728 Sk 1 BTk 3k 42.3% .52.2% 31.7% , 7] WKAR g N 32 3 RE 8 A 4 i 5 7
BT /INEL RO K ARG N, O HERCRBE . — 7T, SO KA B K SR, D A6 2B 305 1 A2 A R T 2 Y BRI
PRI N, O 72 A Xtk A N SIS AU > 5 55— 1, SR AR T NOS-N AR (F1 2) , i NOS-N AL
RENS 1 2 B K R S R Ak Bl A 3 B RO RS AR B, (T T N, O A=A 1°0) Ak Beaulieu %55 B
M, A H A K NOS-N BENS 5 R AR TS YLk A N, O HEMGE &, [FIR R FO 5T 3l i NOS-N ¢ 1
A AT N,O By A P22 AT R 1) NOS-N XF N, O HEHGHE B A Bt RAKKIE T N,0 1y
FERIF LS R AE A e - Ak AE 2 R B (RS [ MR BE XK AR N, O F= AR i i AT &
BRI ARBFSE R NOS-N NO,-N XK N, O R K HEBGE SR ok, i NHS-N B9 STsRAH x5 55 , W]
T NSO AR N, O AT RE £ BR A TR, 3% 5 HA K A R g5 e AL Ik, 2
[ NO3-N JiCA) B mT REH 58 ) S AiF Al B S BOAR IS AR R KR IA] N, O HE2E 50 R R L 8 Sl KAk
TN .NO;-N NO;-N i Hoxt FOK AR RS 2.2—4.7 £, H NO;-N 2 LA FZ I, ok H: N, O Hifikm £ 3%
o TR B AR T A

AT SO KA B DOC | TP 5 1353 F A%, IR 5 N, O HEBGE A7 78 IE A 5C 6 & (A2 )
W5, % ER ST AMNE C P IR S, — B2 875 Y H N, 0 HET BEE— A5 . ARBIFSE DQJ /K
RIERRMEKZE DOC A1 TP & B B, N, O HEE & 13k 3 5 m K, e, 5 R o5 45 1R A
[F] 44T TR AR, AR A K ARV it S 35 A M RIRAS PR 5 N, O HE G 8 TGtk 3 56 56
Fo B R AR DE N, O HERR B 1 SCHE 7, 7T LAYE R N, O HEBGH S i F B8 7% B 5 i
B PR A A PTRETE — 8RR EE L aF— 2D SRR N, O HEK .,
3.4 KA AT XTI /ANR SR AR N, O HERGHE B AR

IR )8 K i 22 1t 0 1 ) 3 S U K A 1 LA 3 2 v 5 R A A 2 2 A0 I SR R e
PEITHE MRS UK AR N, O HERBURRAE . Gu 257 BF9E & BUAE A 7 25 A8 K A7k 38 N, O HEGE 53 JC R 9 FF L
KR 1445, ERSA Y AR AR R TAHRISSE . ABESE T K AR 43 A KR N, O HEiHE B EAT B E
Wi KA AE XS KA N, O B Az 5 HIE I A 0 52 1 388 A7 AE 22 PRI . — 2 K 2B Fl A AR K A v 0 95 2 R
R 2R3 I RENS R DT B2 SR B A RRIE RN IR, R AR B UG AR W T M L 32085 N, O 7= 2E 125 s Soana
SELUBEE AR KA AR AR PR B A R e, L i Ok 2 TR S Ak 2 R B S i TR R, B
SR N,O PR A RE A i 22 PR AR MU AR PR RS 10 IR AR 45, 2 N, O 174 . AF9EI R, 1K
SRR A% KRS T KR N,O M7= AR ROoR e i % 0 K A A 4 43 A BE K S ST Fr i AR,
AR ITRUZIE e R B , Lkt S ™ A% IR AT N, O Bk — 2530 5k N, , SR T i fb- I i Ak #2019 N, O
FEAST i L AR R XTI FLBR R ARt — s R R R T OB MR R BT, i 4 4 B my Tkt
FRAGPEA T s = RK AR 35 R T3R50 RN 8 TR O2E T Rk (O R B TR R R
IR AAF I B4R TC  E TR0 N Py Al B2 e, — e K S AR A= R 1) 8 A 44 mT LA
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HUUBUZ N, O [l B4R Y EHm T | S m e i > ARBIEFE R R XA A I R (EK R A 43
A DXCHEAF N, O B85 38 2 T JCAE ) 0 Al BT UK, R AR AR 0 Al S B0 NS MUK RN ER N, O 235 i A 24—
Mo ) 3 SRR AR ) SOV K A AR i B ey ) R SR N AR, KA N, O HEOE 34t — 2D e 1 o
JEA X SR K R GE N, O HEB A I AEIAR
3.5 OR[A I D5 EEAE ST /N R SR AR N, O HEC i B W 64 HIPE S B

IR AR AL SR AR 2 2 i K AR A HE O I fe i A T e 2007 T A O T
IR MR M A S B A ) B M N, T AT LN S0 PN e v O O i SR AR R R T
TR B 2 B SRS 4 R A S A H O i AR T R B SR R ROR R R (5 2
I B RN K SCRAESF IR 11485 38 T oK T 2l 55 9 7 R, A8 Wi IR AR 55t A5 R B 5 v 1oz ]
B2, AUFERW L2 BANE SRR TR N, O i 2 RUFRLMECR  RITPIF B S IUK AR N,
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