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TEE KAV ZBRI L A SR B KR E 2209 SN IR U B A% . AFHT K B E XA 5E X, F 2018 4F 11 A % 2019
10 AFER AR T 6 A SRAE S SREFH T T X RGBT &, BT 2R TR (9 B 25 2340 R AE DL K%t 7K 22 K A4
SNEEE AR TR, PP BRI TP X RS AR IR 24.21 kg hm™ ™" H AP & & b 1 (47.45% ) Mk, A HLE & L
(36.34% ) W2 WA AT 0 (16.21%) Fe /D, ARV EAE A ) LRI B 2250, A AIARITKRENET LR
FVAARVUEERR MERZ LR, MANEUE UK SRS, R 4 F R, 8 WA AVERTTR R Z AL
e A AR B HLARTIFE SRR Z B A7E Bt A AR 25 510 1321.98 vV/a M 627.34 vVa, 41
S AT R AR 10.82% \34.85% , WFFTEE RN N ERE A EEXT M 0 R XK AR 0TS Ye b il i A2 4 1L 3 S B0 SR
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Atmospheric wet deposition characteristics of nitrogen in the Xichuan area of

Danjiangkou reservoir
GUO Xiaoming,JIN Chao, MENG Hongqi,XIAO Chunyan,ZHANG Chunxia,ZHAO Tongqian "

College of Resource and Environment, Henan Polytechnic University, Jiaozuo 454000, China

Abstract: Globally, large increases in anthropogenic emissions of reactive nitrogen because of energy and agricultural
development and rapid urban growth have led to the terrestrial and aquatic ecosystem nitrogen deposition. Approximately
55% of the artificially fixed nitrogen is redistributed back to the atmosphere as NO, and NH,. Excessive nitrogen deposition
has caused negative impacts on ecosystem health and services, such as water body deterioration, biodiversity loss, soil
degradation, stratospheric ozone reduction and increased susceptibility to secondary stresses. Danjiangkou reservoir is a
gorge-type reservoir and forms a total 1050 km” reservoir area. The reservoir plays a central role in the drinking water source
of the South-North Water Transfer Project, which is designed to relieve the water shortage and support sustainable social and
economic development in northern China. Hence, both government and public have been increasingly concerned of the water
quality of the reservoir. Atmospheric nitrogen deposition is an important pathway for the exogenous nitrogen input to
reservoir, except for the loading of rivers into reservoir. However, until now, less attention has been paid on the flues of
nitrogen deposition in the large scale reservoir. This study aimed to discuss the spatiotemporal distribution characteristics of
nitrogen wet deposition and quantify its contribution to total nitrogen loads for Danjiangkou reservoir. The Xichuan area of
Danjiangkou reservoir was selected as the study area, and the wet deposition samples of atmospheric nitrogen were collected
and analyzed at the six sites around the reservoir from November 2018 to October 2019. The results showed that the fluxes of
nitrogen wet deposition was 24.21 kg hm™ a”'in the study area, and the fluxes were in the following order; ammonia
nitrogen (47.45%) > organic nitrogen (36.34% ) > nitrate nitrogen ( 16.21% ). Nitrate wet deposition fluxes showed

significant difference in the space. The wet deposition fluxes of ammonia nitrogen and organic nitrogen exhibited significant
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difference among four seasons. The wet deposition fluxes of ammonia nitrogen were in the following order; summer > autumn
> spring > winter, while the order of organic nitrogen fluxes was autumn > summer > spring > winter. There were significant
positive correlations among the wet deposition fluxes of ammonia nitrogen, nitrate nitrogen and organic nitrogen, and so were
the correlations between the wet deposition fluxes of ammonia nitrogen and organic nitrogen and precipitation. The wet
deposition fluxes of total nitrogen and ammonia nitrogen were 1321.98 t/a and 627.34 t/a, respectively, which accounted
for 10.82% and 34.85% of the loading of rivers into the reservoir. The results of this study can provide the important

theoretical basis of controlling pathway for nitrogen pollution in the reservoir.

Key Words: atmospheric nitrogen; wet deposition; spatial and temporal distribution; contributions to the reservoir;

Danjiangkou reservoir

AT BB A FH A 3 0L & R A5 1) A HE L /) B & W 25 DL AT (46 T DR R TR )
(7% 2B ik A B M Bk B RS, KA R R Bl 3 i A b 2 7K A 22 1 AR RV A i
F)  EA RT R SR A A5 R G (A IR 55 D) Rt S 35 R ), K AR B R Ak A 2 R e O R - e
FRAL S R DU K A 25 RG0S Yt J A0 Vs e 80D | R T8 2 A ) 22 R AR B0 B i 2 28305
A2 [ P AhE 2 Bk ) 0 g SO RS S I 1961—2010 AE TR [ A DT R R T B L S
TS, i 220 50 A ) ol i S0P 240 R AL TR B o0 3 0 1T 6 AR 8 £, I LA R L A 4 I A
EEZ IS5 = RKEVIFEIX . Chen 250 3 35 X VT = A PR [ - Hb F) B 25 780 (0 B DT R P9 R B0, A
b 3T AT A EUR TTRE 3 o 26.6.20.6 .16.9 kg hm ™2 a™' 8 AT T U Z X AMNRE S o E A
MIEEZORIR, Zhan %57 HF50 R BUE ML A K S ZUBUIME R 14.67 kg hm ™ a™' AYHESED) 58 i X6 K 1 37 S
FERBL, KRS RIR TN 10868 t/a, i A A MY 18.6% . Xing 25" 38 1 Xt B M B HF 5% K B, 1%
RS EIRTIRER N 1011 va B ANEUKIRE AR 10%, FRF-5 Y BHF5E &, 5052 VIR X AR K 2
RARIBUCE R 1.85 Va, HITRAAFER T 5.16% ,  H 8™ 5 1) 20 TR 7] 8510 R 168 1k hy 224 iy A 245 27 40 45k
AR G R R 2 —

FHL K 23R E pE 7k AL R th 2 TR /K IR HD, , K PR 5T R AL 4, v Tl R 48 R 9 AR A ) 1 P IXC
THIFUR 546 km?, o5 PEDXRV AR 52% , UK 1057 F )1 B A B 72, . AR i 3 AT (Tl R 48 A6 S R EE AT 4 )
FEAEAEAE S PHT CK FEBUK DK B AR BT KRR A T 3hniE, (02 B A S5 PR W K B AF A T sk
VAt WEAE B AR 2, A P K R R DR W8 AR X 520 | It 2 TR T 22 DX K A4 S8 U
A TTHRAF 2T R A DLARGE o DA R KL A 2 TR K R M — PR T A PRI ORISR 4 BF SRR
TR s 23 REAE LA KOG AR A ARSI S A DTk, 15 2 MR R X 1) P2 XK AR LT e il i AR Rt
FLEE LRI AR S

1 #EFFEE

1.1 AR IXHENL

FHI. UK (32°36'N—33°48'N, 110°59" E—111°49" E) 43415 T g 44 1 B 3 987 ) 11 2 A AL & PR T
Z I8, b BT B S PHTAICAE T 0.8 km Ab , /KRR 1050 km?, # /K Bk 290.5 x10°m* ', J
DXl &b S A [ 8 TR AT o U R S T LR (%) 2 XU R Bt P e R T R, A R E R R /D, B R R IE
TR TR, 2R, B9, DU ) ARSI R 15.4°C  Z AR [FK B 800—1000 mm ., H B LA
ERIRR B RE R AR VR AR | H kTS R R R AR AR AR R T R R 3Rk 7591
T DL AR KRR PR A 3 HRCR I 4 XN E LUAROE R T A Ol Ak F SRR T Y
FE s ™) PR K EE B 1 J2E DX T AR R 546 km? | (5 JZEIX BV AR A 529% 901 A - ORI 2R 50,
FEb AbRH 50590 o5 B TR AY 329% R 31% , K 3T G R R 14% , J R b i RRAe /N0 2R IX i 2 DA
A B A 2 4 X3k, AR R i FH B A8, T 2 DX R 30 T 6 sl 2 | A7 AE — a8 383 5 e, PR A0l 16 s R R 2
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Fig.1 The location of sampling sites for atmospheric wet deposition
S1:RAEE 1 Sampling site 1;S2:RFES 2 Sampling site 2;S3 . 5RAE s 3 Sampling site 3 ;54 5RAE 4 4 Sampling site 4;S5: RFE AL 5 Sampling site
5386 RHEH 6 Sampling site 6

R1 RELIFR

Table 1 Sampling site situation

- ) 2578 B AR b . o 375 g
HFERL Laju%_ei:ﬂ(; longitude LI ki 5 zi;)l{jlﬁn% ollution
Sampling site o & Type of land use Altitude/m er
coordinates sources
i TRE G TE X R e NI
Sl 32040,5]86”N,111042,4388”E ’f{%fﬁﬂﬂ 173 ?KFEj {_\Lq:q:(ﬁl:, ”L(Hﬁﬁfgﬁx
BRETS
\ e T3k, HJH 3 75 0 9 5
) 32°45'59.28"N,111°38'07.80"E 'ff?:}:ﬁﬂﬁ 172 ?;ij'—'{iﬂ: 3k ) Jﬂ{J?{t/ﬁIEj‘j)ﬁL
A<
7k I{_:—';I\A\ 3 i Eu‘h\‘g-}hﬁ\‘/\‘ A
S3 32049,13.92’,N,111036,24.28”]1: Zz\“/);ﬁﬂb‘ 175 ?;T_;f‘ ;%f?lg*# ‘H_ju HL(HA/}?IEﬁKﬂk
A<
7. E 1A ! = T e R
S4 32042'28.78”1\1,111030’28.75”]3 ZEJU-HﬂE 186 ?kﬁg}ﬁ"%\'ﬁﬂﬂﬁ*ﬂHﬁ,zxﬂ]ﬂ(J?K{ﬁIE
Al 5 B
S5 32°39'27.36"N,111°32'23.75"E Mt 175 SRAE R AR
SRR X, D475 4 0 58
S6 32049’37.80”1\1,111032’18.01”]3 *A&‘Hl 176 jgtf‘ {Mﬂ: | %L(ﬁ?&/ﬁf%j‘j)&«'h
A

S1:2RHFE A5 1 Sampling site 1;S2; R4 4K 2 Sampling site 2;S3 : RAF £ 3 Sampling site 3 ;54 . KA 1 4 Sampling site 4;S5: RAF £ 5 Sampling site
5356 KAf 6 Sampling site 6
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1.2.2 FEGIICEE S IR )5 12

T 2018 4F 11 H—2019 4F 10 A , 7 B85 1L 88 B A1 SYC-2 BURK B4 B 3l R AR T A
PR UTRERR S AYSRAE . SRATEA 10 A ™ 432 B R VT I W I AR BV ) (HI/T165—2004 ) HEAT , SRAF 7 M 1h1 2%
RN E TR BT I LA 23 A ST o5 R A IR TR, K 45 RS w5 1 B 3 OC K], BRIk BEK I A
—ANRES, — R Z IR NE I —FEN . T 0.45 wm AOBLAL BB BRI 0 | 3 08 )5 A K RE G — IR AE A R
AR A -16°C A N ORAE 12 ML = a8, WA A R A8 b i e 2 A E 2R 2= A

K JF B 8 1R 4 Y ' 0 8 (R B 9 0.02—2.00 mg/L) , SR FH 44 FG Az 3 43 6 ' 2 02 i 4 8L
(KPR 0.025—2.00 mg/L) , >R FH ik BHR S IS M 28 A1 56 BE 5 I 42 B 20 (R R 4 0.05—4.00 mg/1) Y A
ML S EDR R TR (R R SR Z A MiAS . 2T 7 B LA DU BR A UL oK % 7K W il 43 A1 77 7% )
(BB Y
1.2.3 KRAARIIREEITR %k

RIBDIFER T E AR T .

N =0.01 x 2 C. H.

i=1

K, N R BEK IR UK i (kg/hm?) |, € R 5 @ IRFEK Th A B W (mg/L) , HOoR 5 @ IR R /K i
(mm) ,0.01 A 57 2Z [a] (4055 R 4k,
1.3 Haibpt

RS 1T ( Descriptive statistics ) FR A TIFST X Z MU & A PME brifE 22 F1A8 5 RS G R E{E
XU 2 )7 2 4007 (Two-way ANOVA ) FIRE BB ISR B R 17545 4 P LI LM i 025 53 S 5 T
PE 53 #7 ( Correlation analysis ) FHR /A RIE S ZRRDTRE L Z B ARG R . EIRGETTHorHr ¥R F SPSS 22.0
AT ELAL

2 #HR

NH-N [ No,-N [0 DON

2.1 FIBUTRRERIE

WFFE XA AR A8 ZOR TR RRAE WL 2 frR, HH
2 AF 0 RS X AR DO &R 24.21 kg hm™ a™' D)
ZA(11.49 kg hm™ a™") I K, (5 1 47.45% ; LA L
A(8.80 kg hm™ a™' ) IR Z, i Lt 36.34% ; LIS A (3.92
kg hm™ a ") He/N, 5 EE 16.21%
2.2 FIBUTREZS [HRHE

TR W A A A LR R 2 0 31 D ]
3—K 5 i,

JE TSR R S R R DR R 3 BfR, &A
MBI Rk 1 1 B (R 2 1] AR B/ MW S3 (1,12 M2 RRERSTRINRENHARSE
ke/hm?) .S$5(0.97 ke/hm’) . $2(0.95 ke/hm’) ,$4(0.93 Fig.2 The relative proportions of wet deposition fluxes for
kg/hm?>) ,S1(0.92 kg/hm*) F1 S6(0.86 kg/hm*) . & A
MUK AERS ] LRI (4 HE 10 H) Bk, i
AERY 77.57% e/ MELH BTE = A 3 B /K ZEPG AL HR (56,0.05 kg/hm® ) AR IAEL Y BUAE /N 03 B /K R H8 (S5,
2.59 kg/hm*) , KJEFGICHE S6 2 AR TR = i M 25 (6 M e K, PTak 2.48 kg/hm?, A8 57 R A R ik, ]
ik 76% .

JE A AN [R] SR FE A AR DU i AN ] 4 i, il R0 0 % o 1 ) BB AE 25 ) B R BRIl S2

different nitrogen species
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(0.58 kg/hm*) ,84(0.36 kg/hm*) ,S3(0.29 kg/hm*) ,S6(0.28 kg/hm?) ,S1(0.26kg/hm*) F1 S5(0.19 kg/hm*) ,
S AMAPLEA L, 1 Z DR AR E)_ SR 2 AE A X AR, B/IME T EAE— A A3 A 7K FEPE AL (S6,
0.004 kg/hm? ) A AAH H BAE T 7 UK EARFB (S2,1.61 kg/hm®) , ZKJEARFR S2 i ARRITFE 19 22 F K,
A5 1.54 kg/hm®, 728 5 RECW N B K, W35 82% .
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Fig.4 NOj3-N wet deposition fluxes at the different sampling sites
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Fig.5 DON wet deposition fluxes at the different sampling sites
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$6(0.58 kg/hm*) , A MBI 1EAS [8)_L3E shE K, il IMAE L BLE— A 43 10 4538 (S2,0.02 kg/hm*) , B kK
(B IRTE LA 3 P (S4,3.42 kg/hm?) o K PETUHB S4 A5 HLAENR T I R B 22 F 78 S 2 80 ok, e 2%
A3k 3.39 kg/hm® A8 53¢ RET K 135%
2.3 RIBUIFEZTRRE
A W I I ] ) oy S E AR (3—5 A ) (2 FE(6—8
A) BFEOO—11 H) MEFE(12—2 H), AREEXR ;‘ 300 %
AEIUHERE )54 WL 6 . *m 0
HE 6 7] 0L, S AR UM LR 2 (4.91 kg/hm?) ; "
e, Bk (3.41 kg/hm® ) IRZ, 422 (1.21 kg/hm?) B 24 Season
(R i SR DU R Bk LARKZE (1.30 kg/hm®) ey, 2 B RERSTERERE S
(1.02 kg/hm*) W2, %% (0.63 kg/hm”) Tl AHLE  Figs Seasonal characteristics of wet deposition flux for different
TRUTRER IRk 2= (3.59 kg/hm®) fix i, 5 75 (2.67 kg/  nitrogen species
hm*) K2, %2 (0.88 kg/hm®) FifiK,

= FkE = NH3N
- NO;“N -« DON 500

/(kg/hm?)

(=T S N

Precipitation/mm

TR
Wet deposition fluxes

3 e

3.1 ARV E

Liu S BF50 48, FRE AL AR IR (R S E A A KA BT 4 3 NS, B R BT IX (>25 kg
hm™ a™") HITFEIX (15—25 kg hm™ a™" ) FMIRTTREIX (<15 kg hm™ a™") o BRI 4E RIS XA, ]
(£ 2 5200 | = T e 11 T = £ 7 SO 07 N7 1 A 3 < = T N s G 7 2 I T R Wl 2522971 2
g T UIRE X, =/ BN PO NS ORERE  HON AR R R VLA R TR X, AR IX SRR T
BUREIX BT RS (H B I ML AR (15.41 kg hm ™2 a™') Ab TRk, J8 T rh it e X, 3 5 FHT H 7k
JE JR 0 ) P S IR B LR P R B AN AT A3 G DX ST Y RN AL FR 3 B 2 A9 81 T A i 4l . RIS 7
SR AN TR A, TR XTI L ) R PSR S O Bk, T R AY 329, I FLAK At P
R, TR A b 5 Y PRt ik A ZE AR R 5 Y BB R &K

SHEEE XA L, ASJE X RO (24.21 kg hm ™ a™") 5 TR LK (7.46 kg hm™2 a™) ™) 4L FH
VLA PR DU/ MEZS R (15,71 kg hm ™ a™') P B 2K EA /N (17.19 kg hm™ a™) P 5HE
RS AR R IX IR U R T A, WK IR R KD B R AE S (2.90 kg hm™ a™) P gL
FFERA (3.19 kg hm ™ a™' ) P B A4 0 R FE R RU(4.06 kg hm™ a™") 7 {RFI9A , 40 A ( 28.07—46.49
kg hm™ a™) "2 JWEEH (59.83 kg hm™ a™') ) KT A A RS0 (32.30—35.48 kg hm™ 2™ )P B
PR UL, FEE T ATA A T A2 A5 R 4, 7K PR IX. 1) RIS I S A IR A
32 AFESABUIRFER

— R, TR IR TP TR R AL (R AR R) EZOR A F AR b ® A 2ok AR5 g
Ui, RS AR R & F80H b i 2005 & A A R 20k A Tk 5 Ye i, 2 FG b A BRI e 51 E R A
MHE BAN R S A AR R AR BRI S R DU A LR (47.45% ) ok il
Al (16.21% ) 5efi% , B A ST ZIR TR 1Y FL(E R 2,93, FRIIRFSE X BT RS I8 =20 Rl 15 Y
7 Tl 5 G IR AR 03X S5 X LA A 32 HL Tl AR & 3k i S BRi le B R4 i

AT KB PRI K FETT AR SATHLE IR 5L (8.80 kg hm™ a™) 7 1 36.34% , R A HLAUE A
TRV A EZA AR SR, B AT B DT 5T 2 80OR 2 T OHLA M 28 T AHLE Y XA 20T
BT AR R A, E I 0T BE S B0 A S R G RV RS AT A Y A LR R IR A X
2 BB A SR BRIE A NG Sh BRI EEARE AV R b TR0 A EFP s Mk +
SR AR HE R LA K B oAb 2 OB A LTS Yo AT MG TR (36 2) , A HLAUR TR i 5 2 A
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R TR 2 (R AE 0 35 IR A e, R A MLAURY SR IR £ 20k A 280G 30, BEA Tl is el , g ol is e
U, L HLAERL (B & 2548 fo i FE O R P A R AL R Y

XA A AC PRI 10 P X0 b it /IR 25 3 S AF 5 26 W, RS RURTA AL DT o 43 )
6.86 kg hm™ a™' Fl12.42 kg hm™ a™', 5 _FIRHFFEAH L, Wi )1 JE X R AE A A HURIR TR 5590 iz it o8 i
UUREIEAY 1.67 A5H1 3.64 5, FRULTT LG, B FIRT S 2 P9 A 1 H 12 2 X R0 48 PN AR LI T X 382 LRl
3, BT LA () 2 R TR i 22 AR /N, R R R B R FBERIE TR 5 YR, 2 HEA R SUG , ERe
SR BT R LA A Ui Y Ao WA BRI 1, &R 5 5 R R RS B R AR R4
IEERFUR A ] AT BB RS TR X R PR A T BE R, Tolb i shile /b | S 807 R AR
HE A, DTS A5 2 il VS R S 3 A i ) 5 R IR, TR, AR DX Bl 3% Sl HE T R 43 e 2 LA T
MRUTRE AL GR M X, eAh  (EAS 5 R B 02 A AL DT R o 1 LI 5080 A 7 2 22 [ b BB b ) 22 5
P o T J2E DX A At TR A7 R 0 118, EL e 2R R 7= b 45yt S AR T 11, 32 BH A AL KB R T RE S
Z PR T Y A R HEBURRAE . 30 R A BRI SR IR AL R g A 2 R AL A A 9 v A DL BR 3h
TERR B A SR EA D E=, T LGEd KRR R mEEiEg s

F2 ARAESRETEENEXESHR

Table 2 Correlation analysis of wet deposition fluxes for different nitrogen species

AT HEE) AR AHLAE
Parameters Nitrate nitrogen Ammonia nitrogen Organic nitrogen
fif & Nitrate nitrogen 1

Z A Ammonia nitrogen 0.507 ** 1

A HLA Organic nitrogen 0.312** 0.556** |

[# 7K & Precipitation 0.226 0.824 ** 0.435*"

w3 Fe/NTE 0.01 K [ i A=

AWETE RN, WE5E X RS UTRE AR 2 0] R B3 25 S (3R 3) . S2 AT R & 1 A #16.(0.58
kg/hm?) B 4 i T HOBRAE £2.(0.19—0.36 kg/hm?) o 3BT HE R T RES S2 ANMEJE 6 />R i v e — i A 119
i3k, i HL AR A AR, N AR, A R i SR TR Z S 42 B A A, R O A Vs Y R HE A R
AL, FARIEIERV R RS X R P AU — A EER R AR A LRI
B AE 2 e 22 P (3R 3) o AR TR 2 LU R SR> B >4 T X H5BKEENFET I
SPELEh AR, T H, S AT A WL i S oK iz 3 2 00 2 IE ARG (£ 2) . R
Rk e R R AR U B R R 2 A B AR K F i 1 2 Ol it MBS s A 42 2 | 45 KA
UL R RN Z | R R 2 A IR i T b2 IR R & 2 b & i 4% & > B " AR
iR 2 o i B R A
3.3 FIRUTREXT I A B DRk %

RIGABFFAF BRI E A EIBUUERE 54 24.21 kg hm™ a™ Al 11.49 kg hm ™ a™' 5 T FHT D
TR PEW N R IX RS A BRI 9 1321.98 vVa Fl 627.34 vVa, T AW, Wi EX M EEA
L (PR B RN ) B R R A B 12223 t/a #1800 t/a''®'  Hi Al A5 AHIF ST AR B K
ABRIRTIRE & S B BAE RN 10.82% , B Z IR IR & S A BN FE 1Y 34.85% , %45 AT K
SR T R o T R T (18.6%) N HL TR K EE (5.16%) MM (109%) T TE b
(8.40% ) "> RAE MR IR I (5 AMF /K AU A TTRRAE 020 2 ARG AU B 1 /K R /K T 7R H R R TR
S, T A 5 AL 4 A R X TR A 1) K 2 3 AR TR Shen 26 5T 26 W, 48k P AS [] = b o1 2 80 R ()
RULHEA B TR TR R, I HRIR U 5 W 5 AU i 2 ) B 3 B A e (P<0.01) , (R,
AR FENF DX R TR B AT o IR AR R FIR TR /K R /K AR 52, 4 J5 A B3 J2E X 3 35k P
FE AN [A) = I ST R B 0N DR 1 AT ) U o
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PRI R PEAE Ay [ 5 1 K AL ] rb 2k TR K 0, 7K 5T 4 s R 38 2 Ml 32 7K 3495 57 12t A o ( GB3838—
2002) i I 2RKARE (VR E AR ED 0.5 mg/L) o AR, AT JLAF 7K JZE K U A9 B R 7l 3k 1.00—1.50
mg/ LM e T FOKIREE B 9 1 2K AR, ZEABESE b, il 400 P S R0 0 e 1 7 29 2 O 3.31
mg/ L, R TR PR AR BB SRR BE o DRI, 30T B9 SR 2 S BIOK 2 /KR B 20 E 384 A, BT ek K J26 7K T
AAAETRAE AL AU

=3 RENEENNEAEZFESHT
Table 3 Two-way ANOVA analysis of wet deposition fluxes

kS TEE HA FHLA
Factor Nitrate nitrogen Ammonia nitrogen Organic nitrogen
F

%5 [i] Space 3.010 0.331 1.023
B 7] Time 2.053 19.379 8.282
i} [] x 4% [A] SpacexTime 0.715 0.310 0.757
P

%5 [f] Space 0.019 0.892 0.415
i ] Time 0.119 <0.001 <0.001
Fif [] x 4% [f] SpacexTime 0.758 0.992 0.716

4 Lt

(1) FEX R EIR UL 24.21 kg hm™ o™ P &0 He (47.45%) Mfik, A LA HE(36.34%) IR
ZL ARG H(16.21%) i/

(2) FEIX AR A AR TURE 00 1321.98 va F11627.34 vVa, 435 5 i A 0 R R A LAY 10.82%
34.85%;

(3) PR XA QR t 7 25 ] BRI, 35 22 S (P<0.05) , BA A LA DI R R 2 R 38, &
FURIURE o A R fem , R & BRI, A HLEGRURE R AR S i, R, & T

(4) FEXE A SR A HLRRR TR B Z AR B3 OCHE (P<0.01) 2R A HLAGR TR & 5K i 2
)7 i 2 AH G (P<0.01) 5

(5) F3d A B 3 B AR I 5 B R KR 5 M) PR DX U C R R AR 1) 2R R
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