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K MRES (] +3E DOC K IEHLA (NHS-N+NO3-N) Rk sh5 28 (b 1) 52 m. 45 R 32 B . OHEK 3 ARES RI%T -+ 48 DOC & ARk s i 35 (p<0.05) .
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Effect of wetland drainage on dissolved organic carbon biodegradation and
leaching in Xiaoxing’ an Mountains
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Abstract : Taking the wetland soil in Xiaoxing’ an Mountains as the test object, this study analyzed the change of dissolved organic carbon (DOC) content
and its biodegradable characteristics in forest swamp wetland with different drainage afforestation time. The effect of drainage afforestation time on the
leaching dynamic variation of DOC and inorganic nitrogen ( NH}-N+NO3-N) was investigated. Results indicated that drainage afforestation time
significantly impacted the DOC content in soil (p<0.05). Compared with the DOC content of larix gmelini wetland after drainage afforestation in 2003,
1992, and 1985, natural larix gmelini sedge wetland was higher. With the increasing of drainage afforestation time, DOC content gradually decreased.
During the process of biodegradation, DOC degradation rate was high in the initial period, then gradually slowed down and kept in stable. The proportion
of easily degradable DOC in one day showed the following sequence: PS92>XATC>PS03>PS85. When drainage afforestation time reached a certain
threshold, biodegradable DOC may transform into uneasily degradable sections. In the process of leaching, with the increase of leaching number, DOC
content in the leaching solution increased at first and then declined. After one day’s leaching, leaching rate of forest swamp wetland in different drainage
afforestation time showed the following sequence: PS85>PS92>PS03 > XATC, which indicated that the leaching rate increased with the drainage
afforestation time. Therefore the progress of drainage afforestation may affect the storage of soil nutrient and its effectiveness in a large extent.
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1 5| & (Introduction)

TSR HLER (DOC) & 1 — R 5 K/ 4
PR B o T4, FLREIE AT 0.45 pum TRFLIENE %5
TIKHA WL SR (Kalbitz et al.,2000). B4R DOC
o7 A LRI LR /DN, B E A AL v B
BRI RS, 2 5 R AR 2 Ak 2= A AR i
e, HR/NFE G 5t R BR A S R GG 3R o B2
7 X (Ghani et al.,2003).—J7 i, T3+ DOC ()48
k5 Co,HEi A & % VB &R.DOC 1E i A: A
N3 it 15 Sh 10 T L R R TR, LB s A
P FTR % SR HE (Stutter et al., 2007; Holl et al.,
2009) . 55— J7 I, 4Bk B AT 28 0] 3t i 26 2 A
BLEK N 0.45% 10" ¢, HAR s A HILBK i 55% , BRIt
DOC &l A: 245 2R 48 i M 32 43 ) K 350 R G AL
(1) F 2R K.

HEG, FE oM+ DOC B4 TTE TR 207
9%, EEAEPAEANE A R FNZS ] RO - 448 DOC 1
SR R T ( Nelson et al., 2000; M5 45,2007) \sh 2
B4k (Chu Ying et al.,2013 ;Freeman et al., 2004) L
K5 7 AN (B 2055, 2006 SR 34E55 2015
Gielen et al.,2011) ,ﬁ?ﬁﬁil@%”%ﬁﬁ?i%
DOC MBI FEth 2 4 A RAR I R S R G 4k
M FEH LN 5 L ( Sanderman et al., 2008 ; TR 4E,
2011 ;F )7 K4%,2007 ) , i Xt T £ 1€ DOC Y A4 %
fEFFERR S SR M IF R AR H 2 b FA A
BRG(EFTE,2008 ; 5 B HE,2010) /N2 ZEIEIEFR
] € X ARAR IR b 114 25 v 20 A DX [ ik v B -
SRR B v T SR R VT A KSR MR 4 B % 4 [ AR
MRAF B B 25 7K (2R W Ik 55, 2010 ) .20 22 70 4F
PRI | 7IN %2 U FR MR b TR 32 N S35 30 1 5
oA HE K R MO T 1 A7 30 ) 2 2T = R
HEKIG , 50 B K SCoR R AR R AR R &
A 5 2 AR R T 23 5 3] 4 38 DOC AR fk. A S
VERE/INL T2 W HAG AR M 1) ARV P & VR 5
M A [FARARHEZK 1 MRS 1 N T8 R VR R IR M
RS SR RIS R AR BT 3 DOC 19 & i A8
flfa , B 38 DOC {25 4 R fire N5 A6 4 fE X HE
K 3 AREST TE] (R 0 17, 88 75 A () HE 7K 3t RSt [i) %of -+ 3
DOC kAR Z M52, LI R A B % DOC 78 1% 1,
A2 RGERAE R P 1V PSR SRR A0

2 57 % (Materials and methods )

2.1 RN

WG T/ N2 vh B ) BRI VTA AR LR
BRI SR 7k 5 37, M B AR AR A 48°0353" ~
48°17'11"N,128°30'36" ~ 128°45'00"E. F- 3 i 4k N
260~500 m, J& iR KB PRI 22 WS, Z PR
VAR P A1 ) SV 98 It 5% ), SO I Bl AR, & 2= T4
MK, EEL2 W A8 A FHSIEY 0.4 C 4
R R 2000~2500 °C, - H R M i~ 630 mm. 4
SERPNFEK I, — M EARRES IR
BRAE 7 21 8 J [R] AY ReE TR , vo 06 B 38 K o 4 4 o T o
1 70%. TCFEHIZ R 110 d, S R FEHE LA Hh), B
M FEIIE ARG S H PRI Ssa, FRI K G 6 A4 H LB
5% XA VEEEIEHD 4302 hm? |, 5 AKlb FH LY 25.6% , 43
FE R AR A FED H AN TR R0 b WG R 43, K AR A
D AL FE RARTE P EANVR PR BB B2
BRI TR RS N TR R 2404 20 tHhag
70 FEARTF R iR o HE K ISR IS | LUK AE 2422 75 A
TR R .
22 HEXELEAE

2015 4 5 7 FEGHE T A S MOl JRy 7k 75 My ik
FTRFE, 3 B LA D6 2 V5 A 1 Bl A S
IR R AR B EEIR M, L 2003 451992 4= 1985 44
IKIE MRS (0 2442 P A S EBEAR W 2 B N T0H
PRI LA AR 5 A [R] 2 AU B T S8 17 oR AR i
EORFERS (B 1), iR A B % 5 5 5%
0~10 cm ,10~20 cm . 20~40 cm 432 R4 T3, HFE

S
2 O

1 MREMRESAEE

Fig.1 Study area and sampling point locations
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A ARERENT B IR A BT R 2 mm £LAR
i, SR AR B A 22 W) 5 B SR, — o T E
T4 COREEFE P2, H T DOC  # 5A (NH-N)

LAHAS R (NOS-N) By , — 380 KA Ja T
HAEPEAR B RAE A AL PR 3 R K
IR EEAR BB IR 1.

1 TEERBUER

Table 1  Basic physicochemical properties of soils

oo W ae MW mmm o EW i
(mg-kg™) (mg-kg™) (g-kg™) (grem™)
XATC 19.00£2.00° 10.53%+0.08%" 0.93+0.31° 149.07+16.25 1.80.18" 4.97+0.03"
PS03 68.00+2.00" 7.57%+0.10%" 7.10£0.10° 85.39+11.17" 2.39+0.10" 5.11x0.06™
PS92 75.33+1.53" 5.15%=0.16%° 3.97+0.15" 48.78+2.87" 2.12+0.13% 5.49+0.16*
PS85 99.33£10.50° 4.30%%0.29%" 6.83+0.57° 36.94+3.22¢ 1.94+0.08% 5.86+0.10"
NT 121.00+11.14¢ 11.92%+1.87%" 11.16+0.75¢ 22.85+7.67° 2.38+0.03" 5.31+0.39*

1) R By M LR ER2E BRI 0~ 10 em;2) ORI FBER/RTE 0.05 K 1225 B3

2.3 PR ®

14 DOC A4 BURTI 2 . AR 10 g #5284
T+ R T 250 mL @9 =AM, InA 50 mL
AWK, W T E % 30 min, F 3 B0 HLL
4000 r-min~' B0 15 min, FIH T 0.45 wm JE
(TR v A g R ) AR 7 8 i EE 2R 4R K
WRTRIEAR, LAV 8 B 1 v] BE % B A9 WL 4 ),
Multi N/C 2100 TOC % ( 78 = HE &) W , 38 3 =2 4
YRRV R TIC BL B v B 179 22 {1153 - 3 DOC
e RE (FLIE 55 ,2013).

13 DOC 9 4= Wy e i e v . ORI 10 g #4528
ALO~10 cm )2 118 K L 1K 5:1 B2, 7800k
T, WA IR, 25 °C A& FRESR 24 b, SEF AR
EEE 30 min. QFFREGE 2 mm i&2EA 0~10 em
FZHHE S50 g, HK L H 5:1 N A T ZEIRK IR 4%
B30 min, B0 51t 0.45 pm 38 BRI UEW, ¥ 150
mL JEVR B F 250 mL = AP, A Lk 5
W 2 mL PEATHERD 76 25 C &R 42 d, IF7E 1,
2.7.21,35,42 d BUEEM 2 DOC & =, IF H
Lammbda35 ﬂ%é’l‘/ﬂﬂﬁ%ﬁ'ﬁ)}fﬁ‘( 2 [ A 4 45
JRER ) I 5 8 R AE 280nm Kb 58 40 A W T (3T S+
FE4E 2008).

3 DOC kT h ARk BRI 50 ¢ #5257
0~10 cm FRJZ 3 A EFHEHN T em 5K 20 cm 1)
PVC & &0 T oA vl s S ], T
WA . R 4 2R s ™ H R
100 g AT Jfy | st/ bk i R ke oo A m
(R, e e T 7 2 J2 AL DY 2 . ke iy
MRS 0d 10% 55 Eh FR AL B, LARR 2544 K & i
ST A B4 PT P A AILAD B RS T B T, 8T i P R

[T BN PR B 200 mL B ZEMK /DO TEAS
A FE 24 b SRS AT IR IR T T R L, 49 )
TEWRIA TS0 1.2 .7 .21 35 .42 d vk H 4k, Wode
FNAR A RGT 0.45 wm BERR S, I %2 DOC  NH-N |
NO3-N & i (FEH452005) .
24 BIFELIESN

SR HI SPSS18.0 Fr 4 k4T Ecdis 1y g2 it o1 A, H
Excel2010 F1 origin7.0 #K{FHl1E R 2.

3 ZRE549#(Results and analyses)

3.1 43 DOC 4 E & (W

RHEAGE PRI TR DL 7% I P B R b, 2003
1992 1985 AFHE/K EE AT A9 N T2 2 7 I F i 1l S
A H A3 DOC & 22 5 3% (p<0.05) . HH1,2003
1992 1985 AFHE/K IE AT A9 N T 262 7 I Fa i s+
HE DOC S-24 8 H AR HE K s AR G R R D4 2295
E LAY 99D 18.03% 31.37% .48.23% , {H 7F
MIVE R+ 3E DOC 5 =3 & T4 B AR HE K E AR
B AR DL ZEPE A B H b, 2003 1992 1985 4F-HE
IKIERIT RN T 2% % 9% i i b + 3 DOC V-3 &
R W2 9 B 129. 58% ., 88. 17% . 57. 55% .
18.84%. LAk, J7 22 45 R AR W, R [F] ZRARTE 1
A H Y 1398 DOC 5 & 51 1 43 A W AE 7E B 22 7
(p<0.05) , H A RIR V5 IS FEIE ML, 2003 4F |
1992 4F- 1985 4AFHEZK M5 1 N T 24275 i 1 b
KAz HR)Z (20~40 em) 13 DOC & LR Z (0~
10 cm) 3920 45.11% 48.42% 45.93% 31.25% .
24.97% , W L )2 W E MR, 13 DOC % & ik /D>
(E2).
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= 200 | =
= L be H
& 150 2 &
&) []
R 8 R
100 7 BN
50 =
0 =
10-20
T HE/em
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Fig.2 Concentration of dissolved organic carbon in different depths

3.2 3 DOC 4 4y W ff o 55 A A

TR I K IR 264 P i A8 5 5 1 b 3 2 /K i
MJE BN T 2495 AN B b s 2 A B FE R A2 )
R b 3 F b, 3 DOC 7Rk 34 2 B 4]
Yo it TR AP, T 2 MR MR O TR (1 3)
AP A 200 PS92>NT>XATC>PS03>PS85.
REEARTIT , A HE K T PR A TR SR 2448 Y A 5 W
2003 41992 4 1985 4FEHE/K 1 MG BN T 2% %4 75
AR B A B 362 38 DOC 5 501 R 297.21
255.04 .203.96 .142.05 .113.87 mg-kg ' [ 1 d )5,
H A DOC W kb, 73508 233.69,199.39
150.36 .118.56 .88.17 mg-kg ™', {HFEM 42 d 5, Hidr
AR LR 1 d J5 0 DOC Z8 46 3 A B 5 (8] 4) .1l
Hh, 13 DOC A= VIR B AT & — D AR BUOE AR
BRHY T 4% 19 V5 it ME A ALK % = [ (100-b) e™" ] +
be ™ ( Gregorich et al.,2003) , Horh 4 ifa] o 1 d
(1) 2 Kk f# DOC T 5 tL B R B . NT>PS92 >PS03 >

XATC>>PS85( % 2).
110%

—o0—XATC  —o—PS03  —a—PS92
—w—PS85  —0—NT
100% -
= 90%F
ﬁ o
=
g 80%|
D F
¥
B 70% |
60% -
50% J

o 10 0 0 a0 s
et je)/d
B3 EMEmEEE+SLERR DOC

Fig.3  Amount of dissolved organic carbon in biodegradation

B4 EYMERFEERES DOC WKRE

Fig.4 Concentration of dissolved organic carbon in biodegradation

x2 ARTEXBBBIEFVRERER
Table 2 Parameters of dissolved organic carbon biodegradation in

different types of soil

o Syl f# DOC MERE S DOC
R &S|
100%-b  ky/d™" Vk/d b ky/dTt Uky/d
PS85  16.54% 1.49  0.67 83.46% 0.0029 344.83
PS92  22.09% 1.80  0.55 77.91% 0.0026 384.62
PS03 21.82% 1.51  0.66 78.18% 0.0034 294.12
XATC  21.37% 1.54  0.65 78.63% 0.0036 277.78
NT  2628% 123 081 73.72% 0.0041 243.90

T :b WEAE DOC H 43 He, 100%-b 9 5 WA DOC T 40 He kA
DU EFRFE(A") by ARERE(A) e AR (d)

DOC Xt 280 nm %8 416 i W Wi {5 ( BP UV280
1) Z VPO T3 DOC Z5 44 52 22 B 1) F 245 b 35
FEHI], UV280 {H 2 % E A TER % 7 d
J& AR IR H 1Y UV280 5 347 3k 3 WA, 1iii 4% HI
WIFERE R 35 d Je s Bl KA Th0E  Hak -
BRI RInJE R ARt R B (& 5) LA, A G

0.09r —o0—XATC —o—PS03 —a—PS92
o PS85 o NT

0.08}
— 007} i 1 1
e T e—— ¢
5006k | D
9 = S RN
£ 005} [ i
a -— @
=4 ——&_
Z 0.04F 1 1
[
=
= 0.03f

0.02}

00' : " 1 " 1 " L " 1 i J

0 10 20 30 40 50
et i) /d

B 5 £¥kEfEdEhTERike Uvaso &
Fig.5 UV280 of dissolved organic carbon degradation in soil

solution
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SYHTR R ASTRIAEARHE K 38 BRI ZRARTE PRI Hh R
I 38 DOC ~F-¥REfif % 501 1R UV280 {HAF7E 1
FH AL R (r=-0.905,p<0.05).
3.3 13 DOC B EAEME ) A HAE

FEBEAN RS 1 B vp B A bV OB B ok
HEAK TEMRA R AR 2442 T 4 5 B3 b, 2003 ,1992
1985 AFEHE/K 3 AR AN T 2% %2 9% A T b K A T
WP DOC 525 57 03 (p<0.05) | S BA ety
PEwE NS (B 6) M 1 d I, AR HEK
T PR ZRARTA PR TR 38 DOC S 23k O SR R B
7. PS85>PS92>PS03>XATC, H AR H 1 DOC 2k %
T T AR BRI 21 d 5, B0 DOC A
AR RAE, 20 9k 35.13,26.84 ,23.76,16.39 ,

14.04 mg-L7".
MI o XATC —o— PS03

sk —o-PS92 —v— Psss .

o—NT
36 B .'J.\_HH\
— a0 7 ~_
2ot i/ - ~
28| e T [ T
EAT T - 3
i g I A R S <
41 s i) //ﬁ "-—-_: b
Saf
ol W ;
o SR T —f—— I
s A
12F gg S —3 !
8t 1 L 1 1 \l(—> ]
0 10 20 30 40 50
i f)/d

6 HAEEREPHE &N DOCEE

Fig.6  Contents of DOC of leaching solution in eluviation

AR,k R TEHLA S R A2 $ S DoC
FEARL, R IR SE 3 5 FeoE ka3 ki 21 d R
Ja ik Bl & K AH, 4 9 A 2.47,2.33.2.59,2.47,
2.07 mg- L™ R A P ASFRAEACHEZK 3 AR
(Y FRARVE 3 10 b 1 1 TC ML &R~ Bk 2 R R By
PS85>PS92>XATC>PS03, H. 1985 4E A1 1992 4EHE/K
TR AN 2% 22 1 A 1 b 4 398 TE AL B Tk 2k
R G T A ARV R . 25 SRR R W AR R 2R
MRIE b S A T 3k i i) DOC 5 TeHLA &
HAAAAEE B IEAH G OC R (r=0.928,p<0.01) , 48
RPEEIHELE 53] Y(DOC &) = 12.27X ( THLA
i) -7.3933, Ht R2=0.8618( &1 7).

4 1112 ( Discussion)

4.1 HAKEEARI L3 DOC 4 & & 18y % v
HEKEE AR (] X 3 DOC % it A8 AL 52 i 8. 35

(R S
W
I I

d
2%
I

¥=12.271x-7.3933
R*=0.8618

DOC & fit /(mg-L™")
— — —_— —_ = I I
L= e | -] e (=] —
I I I I I I

L

o
=]

20 21 22 23 24 25
FEHLE A&t (mg-L™")

E7 #iEdizs DOC MENAMNLEME
Fig.7 Linear fitting relationship between DOC and inorganic

nitrogen

(p<0.05) . HEAKIE MG (19 N T 242 I R 1 b - 458
DOC F R T AR HE K 1 MR A R IR DS BV AN &
O HL, B R O] RE R AR HE K dE AR R B M SR 2B
TN R AR SR U Bl TR A R A B S R R AR AR
b, 3 1T ) b )2 R - )2 AR ML R A 2K
R B RN 2 R R A ol AR | JETT 5 & R
Mz X R MR AR L, T2 3 DOC 1 IE Ak
TEEAL  FEAK 32 DOC 193 & IRl 32 1 HEK o 2
AMUE T KB B DOC [W I ST , AR AS [F) 1 5
UUBWI R DOC /& Ao A = AR BB i 22 55 1 L
KHHEACK A5 4 AV = i) DOC 3L T Ui
)2, 5 DOC A K AR 22K (ABELSE ,2008) .

P A [R] BRIV 3 1 b 1 A7 HE 7K 3 A st [R]
JE 225 HA 3 DOC At 5 B — s i ML
FEI R HEK 1 AR BT R | 138 DOC & &>, n]
B -5 AN R AR AC HE K 2 MR 4 18 21 Ak P o ) el 22 A
K, e PH 25T, DOC H Y R 1 58 43 1R 2%
Sy 55 FLA) 5T a0 B 10 6 0 & AE R RSO 2E T
FHE DOC & i b (B 55,2007 ) L Y
Fh v AEE I - A W 0 A= W SR A o - S
ORGSR X ke E R IR 3SR Ao o N (TR
Xt 1+ 4 DOC M sh A8 Ak il — 5 1 52 ). 78 SR AL 3A
R R U AU WK K B WA LY o3 R
PO} B 1, (i3 POY B Thi , i 3y
DOC ¥ FEF POY AAHIKEIC R, i F 2+ h
DOC ¥ B U P AIK (AR 55, 2006 ) . ML A1, Bl & 1 4%
IRVES AR FH RN 3 2 A FH 320 9 o Ja A 7K s A et i) e
o, HFR R B 0 08 V% W B B /D | SR /N SE T
(A R A A ML /b | PRk £33 DOC &

kb



2636 S

2 2 Eild 36 %

4.2 HeAEME L 3E DOC 4 4y s ff F 45 M B ATty
%

DOC 14 A 49 B figt o 1 T LA A 204 b sz ke £ 9 3
fif A AL 1 R Pk R HL e ) o B AR P (AR
FHAEARBEFE T RHEK IR IR DL TE AN L
M H,2003 1992 1985 AFEHEK 8 MRS 1N T 2% % 7%
A b Ko A FH A~ 2 R iR R 21.16% ~33.14%
R BHEAN DAY~ G EYa
Bk, 5 Boyer %5 A 5% 45 B A 8L ( Boyer et al.,
1996) . Hor 1985 AFHEZK 15 MR 19 24 22 7% I A8 1 Hb
-V Y i R B I T At AR AR VE N M T g
2 R TR K R RS ] 79 22 K 5 3800 0 1
BRAARE 32 3] 35 52 ), E T AR T AR A R
PUBR YIRS, FEAR T = 52 BLW (14 43 i A0 5% 4. it
Hb, EEGEE R 1 d B 5 B f# DOC P 5 Lh B R
4 :NT>PS92>PS03>XATC>>PS85 , ¢ B HE/K i [a] ik
B —F BHE)S , 5 R DOC BB i Z WA, ] fE 4
AR A X R it 0 4

t TR A L BT 5 i 3 P X AN [R) 28 78
FE G HAT A A B SCREPE PRIt UV280 {H G i
J W5 PR T RO, R S e 1= 4 DOC (14
P8 2R B AR A3 SR AR v, UV280 {3 K s
T RaE R AT REE DOC F 8 kL& g
i RIEACE W) 5 W A5 AR, AS TR 453 ) o
SRR XE 2 R A B 35 R TR] KA A 4 i
SR UE Y R, BRI, 2 A T 9 05 B 0 IO L £ 4
15, B AR 5 oy W) B o e ), O SR T
Lb 3R S (L, Bl 04 40 T B R R O B0 9 Jo, (R
o i sl RS | 57 ) 0T L9 T Ae e (R BPAE,
2005 ) . T4 FH 58 HAth, 25 PRV 36 08 b 0 (B 1 BT IS
PR, FER R TR HAHE G A HUIE R T —
FERCR) DOC (VEH 5845 ,2008) , 15 DOC Haf it
AR FH %) ) B g 2 53 B G A, S5 R A 52 2% 1Y)
5 FRY T LU A5 18 A, A A A AR R i e A R
/N, B IE UV280 i1 AT LAAE A ] 42 1 iz bl JHL A= 4y
FfFEPE I — R R
4.3 HAKEMA L DOC K LA AWM IE S A th

%

WA, 3 DOC BE i A9 ( 03- i =
Wy, A P ml R 9 S 3L 5, 1438 DOC R
Wtk S 52 M T i 0kt 148 DOC I WISCRT R, 1F
— R T S IR A A2 1 DOC B0 th 1 3
DOC 7E [ AR 25 LA K 51 T 22 18] 3 A 5% Ak i & v i)

W2 AT i R DR 0 5 i L B e DR A ) 2 PR 3R (R
85,2005) , 7EWR S D1, WV B iR 20l A
i, R ) DOC P RS T )2 T I B, {H B 5
WIS UREC S n, - 3E () DOC JF i Hh 30 A 2 B
W R ) DOC 5 1 320 3 16 K, B 5 3 A Hh R 1
DOC % i 98 /0 I ¥ T e, Btk , ks i 2 iy
DOC 2B M E U B pas HME 1 d )5,
AN RAEACHE K 38 AR Y R MRTE 5 18 1 388 DOC A9tk
SR A . PS85>PS92>PS03>XATC, i] fEJ& i T
F P T (14 HE 7K 5 B0 WY b 27 v o A - S 2
I3 B BRI, e A ) Ak S e A el AR
(Brookes et al. ,1999) , 30 B o] i 1A AL A E
T U, PR MG AR I 30 HE A PR s ] G
15 DOC R R K.

AR, AR HEZK 38 AR K SR 2422 I 4 8 B
Hb,2003 19921985 AFEHEK & AR5 A9 N T 2% % 9% it
FATE b K A FHfk il b EALR & AR 5
DOC FHL, s 3 Iy S 38 n 5 o ny e, 3R W7 4
H DOC HZAR b 1T Rl 2 R] 225 ) 1) HoAth % 53 25 7 19
B AR 7~ A Ik 2% e 1 K s mm AL 475 75 2
—SWRAMRAFIEE A S DOC 5 1A Biry A
HAEHIALEL.

5 25 ( Conclusions)

1) HEZK AR 8] X 138 DOC F 5 A8 fb 5% 1 i
E (p<0.05) . HEZK T MIF 1N T 242 9% i FA T 1l 1
5 DOC Er B T A HE A MR Y KR DL %V I
FEOE L, L HE K 3 ARE R B 13 DOC 5 &

2) TELE WA R b A TR AR AR HE K 18 BRI 2R
ARV RT3 D) B DOC BT 5 HE B P . PS92
>PS03>XATC>>PS85, 3¢ B HE /K B[] 34 £ — a2 B
J&5, 14 DOC WA YA bk 2 W REAL, iy 5
FEf DOC ] BESHE L0 UM & i 4

3)VMIE 1 d I, AN FRAEARHE K 38 BRI 2R MR B
{2 HL 145 DOC ik I R BN . PS85>PS92>PS03 >
XATC, RIS H 3, HE K I8 AR a8, + 3%
DOC ke Ztsk A, H A HETEHL A Rk R R BN .
PS85>PS92>XATC >PS03, A 1t K it [] i) HE 7K i Ak
AIREE— 25 B R F b g i -3 C TR AR
O ERACAFAE B DL K5 53 I i B A A5k

REEEREN ALY (1981—), &, £ Bl H#HF, EE N
FRBAFEESTR, KXF AL X 40 £ K, E-mail;
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