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Change and Influencing Factors of Dissolved Carbon and Dissolved Nitrogen in

Water of the Three Gorges Reservoir

FAN Zhi-wei, HAO Qing-ju, HUANG Zhe, CHAI Xue-si, JIANG Chang-sheng *

(1. College of Resources and Environment, Southwest University, Chongqing 400716, China; 2. Key Laboratory of Eco-environments
in Three Gorges Reservoir Region, Ministry of Education, Chongging 400716, China)

Abstract: In order to understand the changes of dissolved carbon and dissolved nitrogen in the water of Three Gorges Reservoir, this
research was carried out once a week by the bank of Yangtze River in Fuling beach from March 2011 to August 2012, and the variation
characteristics of dissolved C, N composition and their source were analyzed. The results showed that the concentration of DOC ranged
from 0. 64 mg-L™" 10 9.07 mg-L™", and had obvious seasonal change: summer > spring and autumn > winter. Annual total input of
DOC was 1.78 x 10° kg, the seasonal change trend of the total input of DOC was similar to that of the concentration of DOC; The
concentration of DTN ranged from 2. 59 mg-L ™" to 4.35 mg-L ™" spring > winter > summer > autumn, annual total input was 1. 32 x
10° kg, the seasonal input changed in the order of summer > autumn > spring > winter, among them DON, NO; -N accounted for
30.35%-63.45% and 35. 87% -67. 72% , respectively. DOC was affected by precipitation and air temperature, and mainly came from
the exogenous input, in the spring and summer its exogenous input increased with the increase of rainfall runoff, but in the autumn and
winter the endogenous contribution increased; DTN was relatively affected by human emissions and water dilution. Correlation analysis
showed that there was a significant negative correlation between DOC and DON (P <0.05), DOC/DON ratio usually reflects the
source of the DOM, the DOC/DON in the water of three gorges reservoir ranged from 0. 35 to 7. 28, the source of DOM had obvious
seasonal characteristics. DOC/DON was the highest in summer, and the DOM mainly came from watershed erosion; DOC/DON was
the lowest in winter, and the DOM mainly came from living sewage and endogenous field; the DOC/DON ratios in spring and autumn
were higher than those in winter and lower than those in summer, and the DOM sources included watershed erosion, living sewage and
endogenous field.

Key words : Three Gorges Reservoir; dissolved C and N; storage amount; influencing factors; seasonal variation
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I XK Y DOC e B R FEA i i i AR Ak
F1 M2011 4E3 A ~2012 4E 8 H WA £ X K
H DOC ¥ B2 FIZE XK A7 i B2 | A PRV s 4. M
ATLLE Hy, K DOC B9 Mk B2V [l 0.64 ~9.07
mg-L~" 2011 43 ~7 H DOC ¥ B % #i 7t =, 2011
47 H ~2012 4E 1 H DOC Mk BE B WTREAIR 2012 4 1
H ~5 H DOC ¥ & X% #i 7t ,2012 425 ~8 H
DOC Wk EE W 2 /IN. f i Ve BE 3 BLAE 2011 4R 1Y B
7 BT H BLAE 2012 4E YA Z | 245 AR AL REAE

2.1

B, HZE[(7.78 £2.17) mg-L™' ] > RAFEHEFE
[(4.26 +0.69) mg-L™"] > WAEHZE[(3.95 +
3.14)mg- L' ] >#Z[(3.04 £1. 81 )mg-L™' ] > &
Z5[(2.81£0.54)mg-L"] >&Z=[(1.32 £0.61)
mg-L7']. RHPIENES(n=20) , EF(n=20)
BRI 2011 4ERKZE(n=12) . & F(n=11) %L
P (T, HeAE DOC ¥ 5 11 U 2 25 5 W 3 1, 45
FWE 0 2w T HAZET (P <0.05). /K DOC
Ve B B Zak B e, X — 2 R 5 ki 4 4 A BT
ANIRJES K I (R B 9 245 1 — 3. S50 301 1) DOC 9 F
HIde sl (3.86 £2.53) mg-L~', S4BRIKE T
T DOC S B (6 mg-L™" ) AHIL  JEIX
DOC ¥ i AbF AR -

®1 ZEEXSADOC, AMEANRE, KISERNERE"
Table 1 DOC, dissolved nitrogen, water level and flow in the Three Gorges Reservoir area in each month
] (-1 ) DOC_l DTN_] DON_1 NO; -N NH,-N IR /\J?iﬁi:% EIX{EJE“
/mg-L /mg-L /mg-L /mg-L~! /mg-L~! /m /m’ -5 /C
2011-03 2.23 3.96 1. 80 2.02 0.14 163. 60 6300.0 15. 00
2011-04 3.63 4.35 2.76 2.02 0.14 159. 46 6082.5 16. 63
2011-05 3.30 4.08 1.89 2.13 0. 06 153.71 7200.0 22.61
2011-06 5.28 3.79 1.68 2.05 0.05 146. 69 15487.5 23.01
2011-07 9.07 3.78 1.54 2.15 0.10 146. 75 19981.3 25.02
2011-08 8.99 2.98 1.23 1.62 0.13 149. 05 18 606. 3 24.97
2011-09 4.70 3.00 1. 47 1.42 0.12 159. 49 19571.9 26.50
2011-10 3.32 3.01 1.57 1.35 0.09 172.49 10 500. 0 18.38
2011-11 1.12 3.20 2.47 1.39 0.08 174. 66 11493.8 14. 60
2011-12 1.50 3.48 2.01 1. 0.07 174.73 5950.0 11.15
2012-01 0. 64 3.35 1.88 1.52 0.05 173. 49 5034.4 10. 10
2012-02 1.82 3.82 2.07 1.67 0.09 170. 07 4400.0 9.79
2012-03 2.12 3.78 2.04 1. 64 0.10 164. 69 4709.2 15.27
2012-04 1.33 3.29 1.63 1.58 0.08 163. 16 5909. 4 21.65
2012-05 6.67 3.87 1.91 1.87 0.09 155. 67 13750.0 24.22
2012-06 4.11 3.30 1.37 1.87 0. 06 146. 90 16 037.5 27.50
2012-07 5.19 3.74 1.71 1.95 0. 09 152.35 39825.0 30.13
2012-08 5.16 2.59 1.21 1.34 0.05 153. 67 23633.3 31.95
1) P g 24 1 -4 {E

K1 REEXZ A A PR K& A (2) Al
(3) B30 DOC AJE . PRI IL, 2011 43 ~8
H DOC AJFE S a3 ma#a#E 2011 458 H ~2012
4 H DOC AJFE B 8B Wi, 2012 44 ~7 H
DOC A S 3G fin iy a9, 2012 4F 8 H DOC A
JE AT BB A, DOC A M 5 AT R
HAMA AR . DOC feE A E R I EE
AR R I TEA T, B2 5 3 .
HZ(1.19 x10” kg) > KAFEE ZF(1.05 x 10” kg) >
(3. 64 x 10° kg) > WAEHZE(2.94 x 10° kg) >
FZ(1.93 x10° kg) >472(5.23 x10” kg) , RHM
FERNEFEZ(n=20) , &= (n=20) B 2011 4

ME(n=12) , & (n=11) BEIR (TR , AR
BHNETERDEHEHESER. EENEER TH
T (P <0.01). —IEFEIX DOC 4F A FE i &N
1.78 x 10° kg, 7&K T A /INRIE K JE 9.0 x 107 kg
B S ARER D X YT DOC A AR R A
FEEE R (2003 4E 1. 32 x 10° kg; 2004 4F,1.20 x 10°
k) AHEG, A3 500 T 34. 85% | 48.33% . Ei[ KK
R NAN:SPLEF = O NS SR SR INE ADE b ey a2 ¢ ST}
SRR EE K UG K AR 2, /K 8l 108055 , 7K P X 5
R AR AR FI S I T S0RE 0 A 2 DX 457 B st []
TEFREEIA: W 3 i Ve I A R T R0hs Z2SA HLIBT ]
WA X e S5 DOC AJFE BRI
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Fig. 1

K.
2.2 R PEIX K A AT MR B B A L
Ak

m 1 frsn, DTN ¥ EEE Bl 2.59 ~ 4.35
mg L~ U N (3.52 £0.46 ) mg- L', B KM
JE R /N E 3 5 M PR AE 2011 4E 4 H | 2012 4F 8
A. DTN i Z= 95 AL AR AR F 2 [ (4.13 £0.20)
mg L' ] > KEFE[(3.64 £3.32)mg-L7"'] >&
Z[(3.55 £+0.24) mg-L™'] > H F[(3.52 =
0.46) mg-L™'] > W4 H F[(3.21 +0.58)
mg-L7' ] >FZFE[(3.07 20. 11 )mg-L™"' ], HEZE

Water flow and DOC input in the Three Gorges Reservoir from month to month

FEETEEMME (LR 2.1 1) ,P<0.05,%
TAREREE W . SR FORE B E-H R EK
o DTN ¥ J2 522 T BE A 3 Bk -4 R ok
DTN ¥ B 5t b TR a3, 538 pE 21 X = e+ 3
REBE MRS RAHR. B2 XK
A A A S PRI A PR . ]
H,DIN e AR ER EBm TAE FEKE
WZ IR 22 (5. 13 x 10° kg) > AFEH
(7.01 x10% kg) > FkZ(3.29 x 10°* kg) > WAEH
Z5(2.49 x10°* kg) > HZ(2.27 x 10° kg) > & F
(1.43 x10° kg) , Z=T7 AL .

45 4.5
4.0 r 4 4.0
EEa DTN —— DON i
235 B NO; N —o— {fifit 135 .
3 K
= 3.0 3.0 ;,5
= o5t {25 =2
: Lo g
20 120
= 3=
#Host 115 7
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;| <
0.5 B B a] 03

FAEMH (FF-H)
B2 ZIREXAERERAAMERZEANEE(BRNH, -N)

Water flow and dissolved nitrogen input in the Three Gorges Reservoir from month to month( except NH, -N)

Fig. 2

NO; -NYEFEEE A 1.34 ~2.15 mg-L™" F1Yy
RN (1.72 £0.28) mg-L™", Fe Kk B Al /N ik
JEAY S BRAE 2011 4E 7 H . 2012 4 8 . NO; -N
A2 ARAR R . B 25 (2. 06 £0.06)mg-L™" ] > &
Z[(1.94 £0.28)mg-L™" ] > WAEHEF[(1.71 =

0.33)mg-L™"] >WAHEHEZE[ (1.70 £0. 16) mg-L.~' ]
>A&Z[(1.52 £0.13) mg-L™" ] > B Z[(1.39 =
0.03)mg-L~" ], Bk W E MM T HEMEZE(JrikH
2.17%),P<0.05. @&, NO;-N5 DTN HA [
MZET AR bk 3, 5 22 Rk 2K P NO, -NIR
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DON M JETE I g 1.21 ~2.47 mg-L~" e KWk
JEE R /N B 43 5] R BAE 2011 4 4 H | 2012 4 8
H e (1.75 £0.33) mg-L™'. Bk b3k
& ,DON 5 DTN (2= 15 Bk a5 A [A] . & 2= -
HZKh DON 2 FRER 3, B - fkF-4 FoKk
DON & FJH %, DON iy 215 AR AL FRAiF . &
[(1.98 £0.10) mg-L™"] > HFZ[(1.92 +0.14)
mg-L™"] > WAEFREZ[(1.86 £0.21 )mg-L™" ] > Fk
Z[(1.83£0.55)mg-L™"] > HZ[(1.48 +0.23)
mg-L7'] >AFEREZ] (1.43 £0.25)mg- L' ], B &
WEMRTHEEMEZE(FER2.1795),P <0.05.
DON fie g AJE S 5 DTN 197481k #a $pf [ ( 07 2%
M 2.1 %) IREHEZE(3.72 x10° kg) > HZ(2.82
x10% kg) > FkZ=(1.49 x 10° kg) > KAFFZ(1.20
x10* kg) >HFZ(1. 11 x10°* kg) > & Z(6.16 x 10’
kg) , = AR L

NH, -N¥ £ I 0.05 ~0. 14 mg-L™", SF3y
VEEE A (0.09 £0.03) mg-L™", 5 T 4408 R T
A KT BB AT 45 SR (0. 25 mg- L) A, =k
JE DX K FPINH, -NVR AR, 7 28 SO0 0 1A ] 22 XK
HINH, -NIRJEE 100% 15 3] 8 5 8K 1T 2ebrifE (<
0.5 mg-L7"), Hih 94. 5% ik 3| [E K i g K T 2545
HE(<0.15 mg-L™"). NH, -NAYZY AR L4R1E . 5
[(0.11 £0.04) mg-L™"] > KAEFE[(0.09 =
0.01)mg-L™" ], #kZ[(0.09 £0.02) mg-L' ], &
Z[(0.09 £0.04) mg-L"] >4 Z=[(0.07 £0.02)
mg-L™"] > KAFEEZ](0.06 £0.02)mg-L~" ], 43
ZSEARW (PRI 2.1 7). NH, -NS i A i
HITE 2012 FF 2 Bl R S a HE BRAE 2011 4F
& A ESBE RFE T (1.45 x107 kg)
>EZ(1.35 107 kg) >FkZFE(1.09 x 10" kg) > K
FHFEZ(6.27 x10° kg) > HEZF(5.16 x 10° kg) > %
(2. 67 x10° kg) , H BN 2AFE MR HE.

3 itig

3.1 =WRPEXOKT DOC HeHE KA i B i 2=
A2k

DOC J& 15k 2 [ili b A K A P 2 25 28 ¢ s 1 IR 1Y

BRFR YT, 7K DOC $H AR AT 434y P I8 A S5 P
P20 AN DOC EER [ R A 5% 10 5 i
T3 AL R AR L AR B HERL; TR DOC
TR [KIRA B RG 7 H. A A b 4
RE/R,DOC HRE . AFE SR SEXIRE, il
IR E EA KR (P <0.01,n =66) , i JE
AFEF X KT DOC B 215 P As b s AR K. IR
LI DOC A 7=Az 28, 1A P i 1 AR b 32 B3 B
FEXT SRR i 17, AN DOC 238 1 i 2 458 I 1Y
1R b A KR BB | BEZK XK o DOC 2
AL AR K

DX okl Ak SV A i 2 XU, A 2 e Y
11.9 ~25.3°C ,JREE & EIH, MY IR A K Bk
B % Tk - R R R | B R AR I A
KA DOC I FF AR X DOC A
ANERBBEYER B FEMXEXER(P<0.01,n =
20) , X RIAFH TR FFEKXT DOC ¥ B 1Y T A e
SRS Z AR IEER. g 1 FE 1 T 2012 4
5 H DOC ¥ JE | DOC & fiy A & 53 5 2952 2011 4% 5
A2 4%, 2.8 /%, X2 H T 2012 4 5 H K
i 22 51 A 3 A B S 38800, S350 DOC e A
PR B FEE T 2011 4E5 H(P<0.01).

HZER T 21. 63 ~33.95°C , F IR 4
AP dpc i, AR A A A K, b B A AR
PR 2, KA AN DOC 7ERFK A sl £ R 38 2
TR HEAE XK i DOC R B2 LA PE &2
XA SFEN RS M. (AR KT DOC K ER
FETERR 22, BT X S B A TR] DOC ¥ AR A 1Y) 0 B &
I, DOC MR EE T2 iR R K . A BT i 3G e
) B AR A 1. {H 2012 4EE 2 DOC A
SESIEMECHEARZE (P >0.05,n =11) Xt
WAEE Z21 DOC &I, 2012 41k B E (% T 2011
A AR RE—2F; 2012 AR A JE B H 2011 AEZYFRAIK
11.83%. JuH & 2012 48 H,DOC #E | AJFE T
SR HAAR L35 R L F R R T R — T
11,2012 4 7 F AHXH A5 1 [ T i 25 7 M e AL 4
BRAKIA) R Sl DL SR 2T R B R, S B
BN DOC s AHXTREAR ; 53— 7T, 2012 4F 5 20
VT, U N2 47. 01% , ot R K 5930 A K
DOC YRR BRI R

FRZER BETE ] 13,35 ~26.6°C, DOC ¥ JE . A
JE A e B P I e AN T 2 T B 10 AR
WAL 9 H R4 46.35% , /K DOC WL 9 H
FR&Z) 29.36% , i DOC AJE R EL 9 H FI&EY



134 2N 5%

Bt 2% 38 &

57.86% , Bl 10 H DOC ¥ B LA 2 2 AR AR K Hb I
A B FFE R RIS B N AR IR A
T IR AR AR RN (15 d 2247) 2310 F
KRR DOC, 512 K DOC ¥k B B I+ .
10 H IR B XK 7 i T, SR 7K Hh DOC ¥
FEBAT PR T R A BLS, X ] g o B K G
TRARRG BEIH T8 X BT B Y DOC, X 156 I 1 11 74 X 8
BRI DOC X FE XK 1y DOC STRkAN K. 11 A
B 25 L R K R i i B0 2, DOC MR . AR
AL 10 FARA BE— 2 I BRAG , wib. (AR5 A
PEBAEER B E (P >0.05,n =12) , BEHIREK
XK DOC Y sZ MRS , AMIE DOC 57 kR FEAIK.
AR BFK P B A R DOC 3. Bk
ZefE X B KR IRETE 20°C 2247, 28 1% B /K 3 R ‘B
(AR E A R T i e B B AR, TR BT RR T g
g .

KZx K DOC e BE AL Ji ¥ Je 4 4R i i
e, HITCHH B ik FE AR Ak, DOC MR BE . A JFE i
B A2 38 ik B AR ARG 1 R B, o 5 A P I
ML AR B E P>0.05(n=11) 458 EH & F
TR, BEZK AR DOC Y 52 i ik — 45 0 55 , /MR
DOC it A BRI /D 1T H 4 2 i X R B [l 7. 6
~12.5C, R IR K 5 3 3 7 4 1) DOC # — 2P
b
3.2 RPE DK AT I R B R A SR Y
AL

AR AT A R F SR (Tl AR TS
K HECO IR IR ) R T
B RUKAE S R GBI AEmtas b TR HE
JROERTRRE | T H A HE sy = E A W o 9 2 P
fiE. FEXIKH DTN ¥ B2 (9 25795 AR AR AE hy 5 2 >
K7 >HZ% > KE FE DIN KE N EERE, 7>
MARE S BE L AFM LA L3 A%, 1,09
f. HFE AEEWD, EXAERER/N, B2,
MEZW, WK, MHFZE, £ZKH DTN W E
m TR B, U B I P A A T T K S
JEHERORT DTN (52 AR K (HHFE =4 2= DTN A
JE R I AR AE Y 18, 43% F110. 89% |, T 5 LL
N, HE L AZKP DIN Ik R A E i
IIRGE , — 7, KA AR AR, 7K Ak o U HE
JCE) DTN (3 B R85 , 5 30K DTN ¥ B i
s 9T, TE R RN A 0 2 M R AR A A
JE) DTN B4 BE 2 0k /D, X o] fEJ& DTN A JE B &
BRI RN 2 —.

DTN 5 A3t et 22 (6] A7 A 1 1, B 32 3 46k 4 °
SZM AT DTN B A% 21 5355 A\ e i ok 9 AH DG 1 445
SR, DON ¥ JiE Fifi A P22 37t 2t 1) 365 I i s/ | 2
FEMAFRZR (P <0.05,n =64) ,1ff DTN, NO; -N
FINH, -NVFE 5 A B A R ik 3. DTN
R AP S 5 AR i, 2 S 2 O
X (P <0.01,n=64). DTN M H 42043 1 5l
FERIAHSENE . DTN | DON ¥ JBE 1 [ 3L B8 1 7 i i
%, 3 AR B A O (P <0.05,n =64 ) FIAR 2 3
MK R (P <0.01,n =64),MNO; -N, NH,; -N
WESIREMMHEERYAEE(P>0.05,n =
64).

7K DON,| NO; -NZ3 5 5 DTN #9 30.35% ~
63.45% . 35.87% ~67.72% , &= DIN ) F B>,
MNH, -N & &%, 14,5 0.95% ~5.39%. DTN
DON, NO; -Niy [ 4G W] i (4 Z= 35 M A8 4. 2= |
HENO; -NHkBEE 5 T DON, k2% | 475 DON YR FiE 25
FNO; -N. 3R 2 g SEus i) ] 5 M S0k B 22 [ 1 AH
KRS Br 4 R A Al A, K H NOy -N, DON |
NH," -N5 DTN ¥ 2 1 & 2 1E A1 5¢; NO; -N, DON,
NH, -N=3# Z[a] ,{YNO, -N5NH, -NZ [i] & . 3% 1E
#12%,DON 5 NO; -N, NH, -NAH & AR B E. X
W] TE I K h R e B ANO, -N 5B AR
NH, -NZ [A £ 78 3 6] () i B 4% Ak ik 42, 1 DON 5
NO; -N, NH, -NZ [8 BA AN [F B9 B 5% i e
e NEEIS e AN

F2 OKPAERERRENELRED (n=64)

Table 2 Correlation coefficient for dissolved nitrogen

concenlration in the water(n =64)

DTN DON NO; -N NH,7 -N
DTN 1 0.489 0.793 ** 0.325*
DON 1 0. 008 0. 001
NO; -N 1 0.298*
NH, -N 1

1) % # FI/RTE 0. 01 K (UM I F A, + FRTE0.05 K
G IDARTE > P

B LR, DTN M B A 3 248 1 s 18,
JKH1NO; -N, DON & & A1 4, 43 4l 5 47.69% |
47.53%. % Z= DIN W EAK THEZFE (P >0.05),
NO; -N. DON 434 5 56.10% . 42. 88% ,DON &
= TNO; -N. 5FRMIL, £ 2K N0, -Nik AL
THZ,DON k& THZE. FBRRPEPIIE, H
R A B ERINO, NP ARG
FIHEENO, -NVE FE I TH =, BeAh, N, N
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SAEA B, IR A 1 5 K — B ANH, -NAY B X
Hec > B 4NO, -N T RESK [ NH, -N ) A AL 1.
AR I B AR B AR, 7K DUS ZK T T R 7K 3
2%, K 745 B B RIS KR T 33 7 A A P TR
DON $# £ i NO, -N ¥ & i [ A% 1l 5 5 7K A4 7%
WAL AR K A 560 &2k | AN AR
DTN KKk /D, DTN A JFE B o @4 ik, F 2= W
JKAERT K Z DTN AP S 4211 1. 8 1.

B0 AR R, DTN B B A1 (7 Tk
%), 5EFMHIL, B K DTN WEA B0 TR
(P <0.05), i W] s JEHE X 7K i DTN B 52 0 95
N BERN S EURE IS 2. AR R R
FEASE DTN f BRI — 7 1, B KO B I
HE iy DTN 55— 5 il , B 2R R i /e 3 o, S
H DIN A FE SR, AFE S5 2Em
46.06% . K Z=/KH DON R JE B K THE B ML F
(P<0.05), NAFERRME, X -2 R 5T ER
XK DON R AR 9T 2485 e — 80 X vl g S
K. —J7 T, DON VR 51 24 B AR,
B, K> DON #i&fk; 75—, i
R HEA HLR S AR A (C/N) 385, H3eR
C/N P 5 HHER Z 0 -1 W 1 i Ak Re g, L
B C/N Ui B 564 MU B i AL R AR &, A
MUAEZ 2 4k, 251 530 DON 7 1 58 v i vk B R
T, A2 B K AR g DON AR, b4, DON
WESAERE R R FERMIE(P<0.05,n=12),
F7KXT DON AFR BV AN 240

k= DTN W B2 4 4F eIk, K DTN, NO; -N
e B L FEARAY#a %, DON ¥ 5 DTN, NO; -NAY7E
LA, 2 T m & %, K NO,; -N, DON 4
51 i 46. 74% . 61.72% ,DON %} DTN f) 53 ik Zik i
NO; -N. FkZE =W R 4R &K, KA Lk, R XK
WARGE K H R UOAR, ZK A3 BH BE R, K A 2
ARG A1 DON B, ik A K s A K B
FEMZ SRS S 0 BTNO, -N U B R B8 R ARG, 1E
S3 DTN ¥ A R#AIK.
3.3 AR PR RO IRARE

DOC 5 DON £ i Z AL KR (P <0.05,n =
66),D0C 5 DON Z [ f£7E— & EE &, DOC F
DON &7k F' DOM 1 = B4 pl i 43!, DOC/DON
AT LA K H DOM e L b SOHOR . e X K
DOC/DON HY7E Bl 4 0. 35 ~7. 28, fix K C/N HIAE
2011 4E 8 H ,H/ C/N HEAE 2012 4E 1 A, HEZH)
K7 DOC/DON BB Wi T, B 223k B i R MH, Bk

3|4 25 DOC/DON o AH % i AR, F B B4 %
DOC/DON )3 BBl 43l J& 0. 85 ~3. 64 . 2.89 ~7.28 .
0.45 ~3.35,0.35 ~0.86. AR, K HAEHL
B V57K DL K R IR A= 7 45 A T o R g s e )
Y, R B B AY DOC/DON {H, £ 2.6 ~4.3
ZIRIP L S [ M A M S B A T
DOM, H: DOC/DON {H FLRi &' B e {2
i DOC/DON B 2 & A — e AR L. H ik,
FRAE b SCH A 25 5 K DU 2= DOC/DON %04k Xt 7K
DOM HY A A AL A 6B, 2% DOC/DON [ fA
BAK, DOM & A i, Z WK DOM "] e A
BRI T K HER B VR B35 7 A= T 44 2 PR DXL B
AR KA 16 S48, VR ™ A R ek 2D Ik
A= 1S K HEOR: DOM 9 £ ZRUE ; E 22 DOC/DON
FLE 5 R, DOM & Al BAIC, 28 B s 4= ik X 7K o
DOM Y BTHERTE K ; £ # 7 DOC/DON HfHA T
K7 FZzE, K DOM B8 PR AL 5k AR 75 75
K, IR B A 7 A

4 it

(1) =k JE X /K DOC ¥ 5 A JE B BA
I AS a3 T AL AR E A B L > /5|
R >4 DOC B . AJE B4 5 A i i Al
T A IE ML R (P <0.01) , ZIE ., 7
K ALK, H DOC 45 A S8 8 Je R ko
45 T B S 3 .

(2) =X K Y DTN #3425 15 A8 AL AR AE
B> LT > B >HE;, AERENET 2R
fEHZ > > FFE>LFE DINKESHEER
BERMELR (P <0.05), 5 AR B LI HN
LKA (P >0.05) , FEZ IR R, AJE R &
S E AL /N, DTN A B 5 A B S
WEFMELZR (P <0.01), FER H FRBE T
.

(3) =Wk X K FINO, -NHe JE 32 A R HET R i
R HEY ML HE > BE > &% > k% DON
W55 I R 1) S S AR A M (P <0.01), 5 A
PEi R B E (P <0.05) , 52 & R A AL F %
IR REAE B S, L5 b 42 > /2 > Bk
>H 7. NO, -N, DON A JE G i 25 A2 L AH ) .
B ST >HEE>LKZE.

(4) =Wk PEX K P DTN 89 %84 M NO; -N |
DON. NO, -N5NH, -N Z [a] 7776 A 5 9 %% 1k, DON
5NO,; -N, NH, -NAIKCHEARN B3, v e FiE
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2% 38 &

A PR R 2 sl E S R ZOR[A]. DOC 5 DTN,
NO; -N, NH, -N #J A &% A i 3%, DOC 5 DTN,
NO; -N, NH," -NZ[H[% AT MR, K DOC 5
DON 5 i & 1 45, DOC/DON H {H it 7% £k 26 1H /K

T DOM SR 12 ks
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