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B B IRGA R HERR HE FA 3y T T M IR R 2 R

g 12 —12 124
iR, fobhm, £ &

(1 ¥ EARB AR oERe, g 2002325 2 LIRS RIXEST 4Rtk TREE RIS Py, LI 200232)

 OE: UL s ORI, TR T AT IR TR HE AR | Ak RN (BRI . SRR AR Bt A B TR it %o
THEYEMET  AEAEMTARR, JEXE A A TR AT T AT, DRSIRAE I R T . 45REN . TRIE AT AR W
RHHEAE, e HEEEILBE . SFLBUE | MK R R MA L RS (P<0.05); WEFILHHE pH, 25+
W SRV . KIBPERL . AR & i A T B VR HEATHE N ARG, X A P B 4 B R SRR B
F(P<0.05), Hi, 20% TH#HEAEH3 ke/m® fh2yak KR R B AU B35 T8 B0kt 20% TR HEAR | Bt 3 keg/m’ AL~ RL3FI(P<0.05).
FIFERIEN LA IENTNER N 30% THEHEARLLEE> 20% THRMEAE+3 ke/m’ (b2 BFIALFE> 20% FBHEAEALEE>10% TR
AR ALH> 3 kg/m’® Pyl BN Ab B>t B, 4% L IE ST - M PR A B BRI, Hirb 30% A AT A RLSR B
KB FRBIEERAL; WiTHh; HRE; T

FESES: S152.7; S152.5 MHEFRERL: A

Effect of Food Waste Biogas Residue Composting on Soil Quality in Urban Relocation Site

WU Haibing'?, HE Xiaoli'?, LIANG Jing"*"

(1 Shanghai Academy of Landscape Architecture Science and Planning, Shanghai 200232, China; 2 Shanghai Engineering
Research Center of Landscaping on Challenging Urban Sites, Shanghai 200232, China)

Abstract: Taking the typical relocated site soil in Shanghai as the research object, the effects of single and mixed application of
food waste biogas residue composting and chemical conditioner (Beta-cyclodextrin, Calcium sulphate, Iron(III) oxide) on soil
physical and chemical properties were studied, and the soil quality of each treatment was evaluated comprehensively in order to
explore the best soil improvement formula. The results showed that biogas residue composting significantly reduced soil bulk
density, improved soil capillary porosity, total porosity, saturated water capacity, field water capacity, infiltration rate and other
physical properties (P<0.05), significantly reduced soil pH, improved soil electrical conductivity, organic matter, hydrolytic
nitrogen, available phosphorus and available potassium. With the increase of the application amount of biogas residue composting,
the improvement effects on soil physical and chemical properties were more significant (P<0.05), and the improvement effect of
combined application of 20% biogas residue composting and 3 kg/m’ chemical conditioner was significantly better than that of
20% biogas residue composting alone and 3 kg/m® chemical conditioner alone (P<0.05). Compared with CK (without biogas
residue composting and chemical conditioner), other treatments all promoted soil quality, and the comprehensive score of soil
quality evaluation was as follows: 30% biogas residue composting treatment > 20% biogas residue composting and 3 kg/m’
chemical conditioner treatment > 20% biogas residue composting treatment > 10% biogas residue composting treatment > 3 kg/m’
chemical conditioner treatment, therefore, 30% biogas residue composting is recommended for application due to its best effects
in soil improvement.

Key words: Food waste biogas residue composting; Relocation site; Soil quality; Principal component analysis
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e 56 %

Wi 25 S 1T A AR R 2 2 T D 2 R 4 T
ISR AR, M 2RI NS TR A
AR T 2B 2 I A8 AE A R | R 3R L 4 T A 245 S P
R A A o AEL AR IR T el Ak Ak it 5 5 - b %
SR CE I TALNE (S AT AR S BN
Baa: 0 (| M R 5 PN A R AR (1 2 2 S UL RE €
76% AT P SRTHT M A7 B A AR TS TS
g, IR E, A R E R
JES: ™ FLBREEAG . FEKAE 15 . A PR SR R
AP, BRI TG SR S R R . (T
Fe WY I MGT IR R R, T 60% T
e R T 27 S, HEEE MY IE R K,
SR SR SO A E B DI RE AN e o RIS
P R A R K SR gk AR, HRE S
L R Sk T PR A R R A

TAh, BEERE N RATE KRR S, ARG
Yo 5 HAR . 7EAE TR SR AL, AR (X
FRIBEI) R 40% Ay, BFaxhisik © R ki
Az 19 7 314 T B A R A3 o JBE A SR B JE A
LA EAY, JRER T A IS YA, R E
FRIR TR SR . AR BIREA FE N E SR IT R AL
BT, G HIERAAECEE . Ak, BAR
VFZ 28 PR T A B3 e B 3 AH C T, 3
X 3R T i B R ARSI R D, o B e
A 3N BT e 4 R R A ZE AV . T, sk
WAL AE O gT R 0, BT A s 35 3 AT ] S8 25 4 v 0
T pH FIE ML, A . AREEEE, DX
IR . PRVEBEIRES . 2R LMK MEEGE; 6
PEAESEUIEGE 0, V5 U8 P S 0 et Ay B 3 g A A7 5%
SCE PR A BT, IR AR SRR AR K, TR S
I A R A AL M B LT . AUBRER o, it
B UERE A A i E B3 I E] 40% U)X A
WA A I A A SR B, it B A
B g HE O T g S R e ARy, PR AR Y A 2
PRS- 8, SRR, PRSP, &%
TR AT U I 20%  JGF A% 4 5 I o - 0 g 3 I
R IR ) A AR A FH e

HEFULE, AR R R ERR, I
Bejite B-PRRINE . B IR 5 A 1k 2k 45 Ak 2F e B
I, W58 AR JBF 4% 37 3 VA s 3 A4S i Bt % e 5
A 2 A I AR T B i - g B AL R G R R, O
Xof T AT LR A VAN, AR 3T B A b A 39
T B b A BE AR R A e g R A A R B A
REHE

1 #RERE

1.1 KEEw A

A - BRI b AT X = AR R T
V) AR H(121°27 E ~121°30° E, 31°7'N
~31°8" N), MRHER MR, ZXEER . T4
P, 8RR T IR AT, S IR
egg . Bk 3 pH A 921, B S EKEC)H
0.13 mS/cm, A HLE iR 8.04 g/kg, TR MPEA
A A ROWES w4 o 1521, 163.22
7.82 mg/kg o PR A b W VA T HERE (AT FK “ TR HEAE ™)
H B A Bl At RS R B T 5T R i, F 25 90 d
AU R BEHENE IR B, A HLT & ik 443 g/kg, K
RN 85%, fH1(2.65 mg/kg). K (0.73 mg/kg). %
(31.0 mg/kg). % (1.13 mg/kg). (24 mg/keg). 4
(55.0 mg/kg). FE(173 mg/kg). Hi(7.96 mg/kg)5H 4
B B ITGARE GB/T 33891—2017 (LA HL
ST ) VO T PRI R . b ok BRI (B- ARG
4ifE =98%; GRS, 4/ =97.0%; %A bk, 4ifE
=99.99%), 4\ [E 25 4R k2R A IR w R I o
1.2 Rt

K R B 1) AR A8 ST - 48 v 8 R - B L 254
BRREMEHA 10 mm 2247, BbAad A0RKI R
ADL BN KRR R), AKKT, & 10 mm fL4&
i s VHEMEIE AR, i 2 mm FLART o Wi 0 1Y)
TS IHEWEAL | fh i R AR 1 TR,
5 LASTR) b FRANN FELH(CK) , BRI Ab HE 3 N,
PR 3 SRR A A, B AKXTE
x50 135 cmx45 cmx40 cm FIAEZEH, DK % 135
B KRR H R K 65% 2oy, E T 1
7 Pl MR A RS B 5 B i B0 M5 7% 6 A H S L SRR
JIHUECAR A FHF 3 B o 0 0, A A P
HRAE 3 NITIRE AR AE 3 MR GHHT
+- B A I A

F1 AELELERSE

Qb WEMATLL
CK 100% 4
Tl 48 WEHEA=9 : 1
T2 T8 HEREAE=8 : 2
T3 8¢ - HEHEAE=T : 3

T4 4 EIEMEAR=8 : 2+3 kg/m® b2E Rk R FI(1 kg/m®
B-IMIAE+1 kg/m’® B AR +1 kg/m® LK)
TS 100% +3E+3 kg/m® b2 B K (1 kg/m® B-FRRTRS
+1 kg/m® BRERE5+1 kg/m® b 8k)
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1.3 MEmMHESHZ*

I E | RREKE . HEEEKE | JERE L
BBE . B LR LS FL IR R R TR e s 48
B FER A TI I AE 5 4% pH R AL AE 5
+- 3 FR(BC)R A L SR s R MR H
BRI S-S AR I 5 A K AP SRR FH i
PROEME s I R PR S ARSI A
T HGE A R SRR BB E . TR
ek s% GRpE Pk ) U,

1.4 #HiEaE

IR E IR Excel 2007 B AFgEAT1ER, FIH
SPSS 22.0 #7430, R E 2
/3 M7 (one-way ANOVA)FI LSD 5 HEFT )5 2250 fl &
L (a=0.05), SR FHERIT 3 Mot 498 5 i A T 45
GV BRI TP BEE - HAE 2%

2 HER5HH

2.1 AELET YRR

211 HERE AN [R] A R AR 1 198 25 AR
HE D, Hd, T3 B AEBEREERAN, U
0.98 g/em’, % CK AbHHREME T 24.0%; ke T4 4b
i, 4 1.03 glem®, % CK ACFEFEMR T 20.2%; #4b
Frh TS AbFRAE HAb AL P X + 39 725 B AR AR X/
B CK ARBFRART 5.4%; AAbH 85 E KPR
AN CK>T5>T1>T2>T4>T3, H AN HE ] 2% F 1585 T
i IK-(P<0.05), 1 T1, T2, T3 Ab¥i+ 37 H %
WA AT, TR AT B E R R IR A, X 5%
FHA I e 25 5 — 30y T4 Ab 3+ e 45 ot IR
T T2, T5 ALBEATHI(P<0.05), fk2fik RFIfE W%
28 (P<0.05), X5 E S| (hif sl
oI B-PRMIRG . BRIRES AL 2 ot A E
e Y [

2.1.2 LB AN TRk BT A S5 FL IR B A —
SESU(F 2), Horp T3 4b3 B E B FLBRE ROk,
4 3.50%, % CKAMHIEINT 14.4%, HUZ CK 4b

B, T T4 AbFREN, N 2.41%; SAbFEIEIREE
LB /N RN T3>CK>T5>T2>T1>T4, H T3 4k
P 2 T HA A AL FL(P<0.05), 1T HiAth 4% b 31 ] 2
SAREE, HCK, T1, T2, T3 ZLHAT%T, 10%. 20%
TR HEAE XS IR B A LB 1 R BCRA ] 5, 3X
L5 (1 v e S UV 5T SR AR ) 0 5790 A5 ML Rk R
T HEFLBREE (25 SR, T 30% 7 7 3 I o )
PETHROR B3 (P<0.05). WA, £50 KA+ 34T
FLBREERS CK AbHRYS i 242 TH(P<0.05), Hrp T4 4k
A EEEILRERK, H 58.55%, B CK Ab#4e
THT 19.1%; FOE T3 Ab3E, 4 55.38%, % CK 4b
FIRTFT 12.6%; #5403 BEALBIE KN ER N
T4>T3>T2>T1>T5>CK. H CK. T1., T2, T3 Zb#nA]
W, WSS R R AR, O R A LR
PRFABOR AN XA T2, T4, TS AbFHEE R
T, 20% JHEHENE AL 2= ok BRI it x4 8 B A
FLBRBE PR A ROR 2500 T 2R 20% TREMENE . B2
Jii k27 B R (P<0.05) . AS[RIAL 36T 4 58 S FL B EE Y
PRABOR G BB, #4028 1+ 58 S LB B R
/INKFRA T4>T3>T2>T1>T5>CK, R 18 i HENE 13
o, H R BRI RO B £E B, BRI
HEHE AR RN (10% . 20%) L K2 Ak Bk B 750 2005 ot
3R B A LB B AR RO A i, (H AT A Rk Tt
EESLEE RSB, Wi AL S A N(30%)
B CK AP 4T T AR B AL | BE LI
JE RS ASL B EE (P<0.05)

1.5
c d b
| | | |
CK TI T2 T3 T4 T5
AbF

(FE BT AN /NG 5B 378 b B8] 22 53 1k 35 (P<0.05), T [+l)
1 RELE LIEAEMF MW

a

1.2
09
0.6 |

HTE (gom’)

03F

0

x2 AELEX LIEFLREMENE

fLBREE CK Tl T3 T4 T5
EBELBE %) 3.06+50.76b 2.59+0.12b 2.63+£0.48b 3.50+0.60 a 2.414+0.07b 2.67+025b
BEFLHE (%) 49.18+2.37d 53.3440.57 ¢ 53.46+0.34 be 55.38+1.17b 58.5540.18 a 52.514+0.24 ¢
SALBE (%) 52234270 ¢ 55.934£0.62b 56.0920.33 b 58.894+0.81 a 60.96%0.12 a 55.174£0.28 b

T RPN SRR ab B E] 22 52 18 2 (P<0.05), FIAl.

213 bIERKE OR[EIAR BN SRR RE 1R
THYCR 2 (8] 2), Ho, T3 kb3 i kK it i

K, M 600.4 g/kg, % CKACPFRIRTET 48.3%; HiK
& T4 Lb3, O 593.8 g/kg, ¥ CK ALFHETH T 48.3%;
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e %56 4

T5 ZEBAHXEN, 8 CK 32 TF 1 12.0%; 25 4b B -3
MR K B/ G R B T3>T4>T2>TI>T5>CK, HIE
T T1 Ml TS AbBRZ[E) 22 S ORBE &, oAl A% A 38 i) 22
SYAE T 8K (P<0.05), o T1. T2. T3 4b#
AR AR SRR I AT, B VA AR A3,
RS T R AR K (P<0.05); B T4 b3
e R KR B T T2, TS ACFEAT I, 20% H
JIEL b 2 B R VR it o) S8 AR /K i 1 B T AR
FOLT Mt 20% VA HEAE . HUE b 2 ol )7
(P<0.05). AN[AIAbFEXT + 58 H 4K 3R 3OR 5
TLRNFE K 2L, 45 A B M fa) 5K K/ N R
T4>T3>T2>T1>T5>CK, HFk T1 A1 TS Zb#E, T3 FI
T4 AhHZ B2 S A WS, A HR 22 R IAE T
B EIKF(P<0.05), 35 1 PR VR T i HE T4 H
- A0 RN K R FE (R RR K 1 25 SRS

700r a p WHREEKR
600 | a ao MRk

5001 od  Zb d
400}
300}
200}
100}
0

C

kA (g/ke)

CK T T2 T3 T4 T3
AbEE
2 FEARIER IR ERIFE

2,14 HHEABFR  AEAHXHIEABRE —E
A 3), Hid, T3 B EEABREKR, N
103.64 mm/h, # CK AbFEEETH T 36.1 %, HikJE: T4
ARER, R 76.95 mm/h, B CK ARBE4ETHT 26.6 £i%;

HAHEIEAB R RN RN TI>T4>T2>T5>
TI>CK, T3. T4 b5 H A4 b3 2 1] 25 5 1o 2%
(P<0.05), 1 CK. T1, T2, T3 AbH 438 A8 K] %,
Bifi 4 VA T AR A B4, XS 18 A8 R TR A in
W XTHHT T2, T4, TS AL 3E ABRA[ 5,
20% VA HEAE AN Ah 2 ol RVR it X + 8 A B R KR T
SR BB TR 20% JHEHEAR . Bt ik sk B
(P<0.05).

2.2 AEAETENFERIIF M

221 +HEpH  AFELCFEX; 3 pH A —E 0
(K 4), Hrd T1. T4, TS AP435 pH &, ¥HH
8.87, % CK AbFHFEAR T 3.2%, HKJE T2, T3 4bFH,
¥4 8.95, B CK ABHRER T 2.3%; £#4b3 35 pH
KI/NFKZ K T4=T5=T1<T3=T2<CK, H4 M K kb3 +
HE pH % CK A3 i 2 AR (P<0.05). Hi CK. T1,

T2, T3 Ab#+3E pH Rl (R HEAL AT i FEK+
¥ pH, H 10% A #HEALAN B KR T 20%
30% THIEHENCAb2E

140 -
120
100 - b
80
60
40+ c

20 ¢ ° i -
0 < 1 L 1 1 ._l

ABF (mm/h)

3 FELEN LIENERFN

10.0
c b b c c
Tl

75
7.0

955 4
9.0

T2 T3 T4 TS5
Kb

L 85+
CK
B4 FEIEITTIE pH BIEM

222 +HEC AR 4% EC #ETCR
F(H 5y, Hr, T3 4b#+3E EC K, N
0.561 mS/cm, % CK AbFHERTF T 321.8%; HIUIE T4
AEFE, A 0.303 mS/em, A8 CK ACFRIETF T 127.8%;
FALHE 3 EC HR/NKERN T3>T4>TI>T5>T2>
CK, HAAbPRE 225368 T B3 /K F(P<0.05). H
CK. T1. T2, T3 Zb#i+3 EC{H T, KA IR HE
JEGS A3, EC {HA I mMEH Xk CK. TS5
AbFE A3 BEC(EHRTA, fh2gek RFIX LT+ BEC{H
A B FAEH(P<0.05).

0.6

05F

0.4
0.3

a
b
L C e d
02 f
0.1F I
0 1 1 1 1 1
CK T1 T2 T3 T4 TS
Ab

B 5 ARELTIE EC BIEME

EC (mS/cm)

223 HHEFHLUE O RFEACEAE T EHEA P A
HYER B R 6), Hrf, T3 Ab3 A HLT & ki
F, N 31.88 g/kg, B CK AHRETET 297.0%; Hk
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J& T4 4b3 N 27.62 g/kg, B8 CK ALFRIETF T 244.0%;
TS5 Ab P55 A A SEURH LT - S8 HILST B2 1 R AR X
BN, B CK AMFIRTE T 16.7%; 45 4bH + 345 HL%
SRR N T3>T4>T2>TI>TS>CK, H AL FH[E]
SRR T B EKF-(P<0.05). 1 CK., T1, T2,
T3 AP PR SRR, R T E AR S &
FIBGE I, X A AL & A 2, x5k
FH AU 45 R —3 % CK. T2, T4, T5 4k
AN SR AT, 20% E i HERE AL 2f o )
FNR RO 20 T Bt 20% A T HE AR | Bt b2 i
K57 (P<0.05).

35r
30

a
I b
C
25t
20t d
15t I
of f l
é('ﬂ'Tz'Tz.lmlTs
A3

6 AREMNTIEFRHRAFME

AP (g/kg)

wn

(=]

224 BT ASTr)Ab B - 398 Rk 37 40
TR I (R 3), Hirp, T2 AbEE KPR A S

HiEr, N 64.43 mg/kg, B CK AMFHIETF T 320.3%;
WO T3 4B, 4 62.62 mg/kg, % CK ZbFREETF T
308.5%; £AbHEHHUKMEMHA S ESIOCR N T2>
T3>T4>TI1>T5>CK, Hf CK. T1, T2, T3 gb#t i
IR A SR P AT, VR VA M AR T  E HE T K
RSB (P<0.05); Z0Mr CK., T2, T4, T5 4b3 3K
fEPE RS AT AL, 20% VA HE AR AL 2 0 R )R it
R 3 P PR A 2 2R R (P<0.05), {H 5 Hujife
20% VA HERE ] 25 53R i3 (P>0.05) . AN [R) A B
A | A O R 2, b T3 kb3
A . AR R R A, a5 866.42 .
34.30 mg/kg, % CK AbHBEHNIT 423.8%. 331.4%;
LR 2 T4 AbFE %5 CK ALFRIIN T 406.9% . 285.3%;
TS b P55 H A A AR T e | A A
FETHARXT /N, B CK AR BRI T T 19.7%.40.5%;
KA HE A AR . AR KR
T3>T4>T2>T1>T5>CK, HAAbFHH] 22 7 1k 5 i 3%
JK-(P<0.05). H1 CK. T1, T2, T3 &bH 43 5040 |
B RO T R VR T AT A o, - S
A SO A N (P<0.05), X 55k e 0]
HIRFIE S SRl R CK. T2, T4, T5 ZbFATH1,
20% VA HEAE AN A2 i R RITR G RICR 300 1 Bt
20% THIEHENE . BTk 2 R (P<0.05).

F3 FEALAEN RS BIFN

AR5 CK Tl T2 T3 T4 T5
KA (mg/kg) 15.33+1.07 ¢ 27.00+1.62b 64.431+6.91 a 62.621+0.73 a 59.13%+3.65a 20.04%2.68 ¢
A (mg/kg) 16540228 f  481.16+629d  707.97+1.64c  866.42+1.15a  838.40+243b  197.93+1.63¢
i 3 (mg/kg) 7.954+0.97 f 13.01£0.34d 20.93+1.69 ¢ 3430+1.70 a 30.63+0.27b 11.17+0.67 ¢

23 AELETEREESITEN

N T LAV AS [F] b BT 5 R S
HOBORERK R . HERKE . JERELRE . B
FLBREE . SALBREE . AB%E | pH. EC. AHLE. K
FFE AR . R FNAT RO 13 TR AR B X)L Xo
X5 Xao X5 Xoo X70 Xso Xo Xion Xiiv Xio M XG5,
XFiZ 13 TR ALFE AR T b, SRR, 2
BN 2 R (ER 4) BT Z00EN 92.02%,
FEAFAE 4308 10.07, 1.90,

TR = 80 B 43 I R 3 B 43 28 s R B e B
SRS F LTS5 DU AR o3 B, IR R iR B s 64T
PR (Zy, =1, 2, -+, 13), 51 2 A EW R
Fi=-0.3139Zy, + 0.3124Zy, + 0.3130Zy; + 0.0438Zy, +
0.2859Zys + 0.2991Zys + 0.2982Zy; — 0.1557 Zys +

0.2585Zx9 + 0.3004Zx1p + 0.2764Zx; + 0.2997Zy, +
0.3105Zx13; F>=-0.0508Zy; + 0.0073Zy,— 0.0232Z; +

0.7043Zxs — 0.2810Zxs — 0.1953Zys + 0.1880Zy; +
0.4995Zxs + 0.2955Zyy + 0.0472Zx19 + 0.0073Zy;, —

0.0131Zy15 + 0.0958Zy 3. F£ 3T T, FEARAL
I BT EL, AR A 25 S A AT
FEME, IR A — ORI, R AR
F= O A E =K (2 2 7 W 13- A NI =T |
I, AHIFGERE AN 3B 53 B 0 I A R AR AR T B i 3=
L REAEAE AN LB A, 1A 31 32 o 25
BARSYITHE: F=0.8414F, + 0.1586F,, /~[m)4b B 15
R LE AR N 5 R, 3 KANER N T3>T4>
T2>T1>T5>CK, B T3 AbFE+3 s fdyr, Hos
T4 fb¥E, i CK Ab¥ 3 fe2s . thutnl L, A
EHEAE | Pl BRI - T S MGE R, B
30% JREHEARAL B AR A, 20% VRMEHEARAT 3 kg/m’
Ak 2 5 B 0TS it Ak 6T - 48 5 o el LR O T P
20% VRWEMERE . it 3 ke/m® b2l B AbF
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x4 TIEASENE. FHEEERTEE

ES A et FHG 1 FHG 2
Faxin -0.996 -0.070
GIRIIES Y/ s 0.991 0.010
H [l 57K i 0.993 -0.032
BB 0.139 0.970
EELRE 0.907 —0.387
AL 0.949 -0.269
N = 0.946 0.259
pH —0.494 0.688

EC 0.820 0.407

A HLE 0.953 0.065
KA 0.877 0.010
AR 0.951 —0.018
A Rk 0.985 0.132
LEERIEN 10.07 1.90
TURR (%) 77.43 14.59
FBTTHR R (%) 77.43 92.02

x5 FRLBIEREZSTNRHER

Qb B FWS Fy FHIT Fs LA F HEA
CK —4.21 1.4 -3.32 6
T1 —1.12 -0.91 -1.09 4
T2 0.21 -0.4 0.11 3
T3 3.94 2.02 3.64 1
T4 3.34 —1.38 2.59 2
T5 -2.15 -0.73 -1.93 5

3 e

A AR A > AR R T SR A A Y R
TRz —, hFH A2, HF s e
A2 IR, RGP R, Wt e | e
PR AL i 1 B, 2 T T b ar i
Voo ARWFFTEI, HEHER . fh2rek B AT+
Sy BRI TR R O e, R A T T M AR X bR
FREARROR B3, HBEE HEMEAR s,
SRR, X L TR SRR A LS R AL L, R
M, (KT e rl™ HR e AR A RO 2% W
AR - HER T F TR SR DT o AN [R]ita Jn dt V8 v HE A 2
W E PR T B LB AR FLBRE (P<0.05), 10%.
20% VA HEREXT £ B A FLIR R o AN B L,
30% VREHEAEX B3R B ILBERT R E, X &
B VR MENE A B R A8 L B B AR T S L R A
LB = A A OC PO VA A X Rk RE
TR, BEE MR IR, ARk
i, HERKE Y B (P<0.05), XFEEREHT
TR ML B FLIBRE S fLBR R &, HIEfLBRrh T 5
UK 2P0 DA SR T 3R K EE 7. 10% .

20% VHEHEACRT A B R AG ritTt, (BRUR AR
LM 30% VA HENEXT 138 R TR R B
(P<0.05), X FEE 7 LB, FLBRE B
THEABP, 20% A A AL 2 R R IR X £
A5 B T A A VR P S O T B 20% VH I HE
JIE . PR AL R, X SRR R AR AL
R ARt M A R AR ek RAE A TR — R
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