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Biochemical intensity and microbial eco-characterization of soils irrigated with

saline water from the Tarim Desert Highway shelter-belt

JIN Zhengzhong, LEI Jiaqgiang, LI Shengyu, XU Xinwen
Xinjiang Institute of Ecology and Geography, CAS, Urumqi 830011, China

Abstract; Biochemical intensity of soil is an important index for characterizing biological activity. In this study, traditional
research methods were employed to determine the soil biochemical characteristics of the Tarim Desert Highway shelter-belt
from six aspects, including ammonification, nitrification, azotification, cellulose decomposition, respiration, and enzymatic
activity. The main experimental results were as follows: (1) With increasing years since planting, ammonification and
respiration showed the greatest improvements; azotification and cellulose decomposition also showed significant
improvements, but nitrification was weakened. (2) Vertical differences in ammonification, nitrification, azotification,
cellulose decomposition, and respiration in the 0—50 cm soil layer reached highly significant levels (F > F,, ), and
biochemical activity of the soil increased with depth. (3) As years since planting increased, catalase activity showed the
greatest increase (F > F, ), cellulose and invertase activity also significantly increased (F > F,,), and protease,
phosphatase, and urease activity only minimally increased (F < F, ). (4) The optimal regression equations between

different biochemical intensity factors and soil environmental factors differed, but the regression determination coefficients
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were >0.95. Total salt, total nitrogen, and available nitrogen were included in all of the regression equations and were key
factors in the determination of biochemical intensity of the soil in the Tarim Desert Highway shelter-belt. Therefore, in the
hinterland of the Taklamakan Desert, biochemical intensity of soils from the shelter-belt lands that were drip-irrigated with

saline water exhibited an increasing trend. This knowledge will aid in the scientific management of the shelter-belt project.
Key Words: mobile desert; shelter-belt land; saline water irrigation; plantation time; soil biochemical intensity

VRS A ML RS A A BRI RE | 2R AR 228 R DT sh 5 1R , M el A= W2 BRAR AR A5 R ST i 2 284y
fifp | DRIt A S A AV T3 JEE RE RS S AR AR R e RS AL . M2 A P T 2 A T A e FE A
WA U0 RN LT A R 3 i BRI B W A S SR R R BIL BT 43 it R A= AL B v o 2208
PR, 3 Wl R AT 4 R S i A TR B R 7E A G BUE W26 R H S 5 R AT 3 45 A 3
ZYC NP EZEAENY LA AR ISR EE A L iR M 25 SRR

A RN T AR A b RS A AR ISR EE T N C R SEEhmh > KBl Fnyb b 55T i Koiw
ST, (H X LEAIT5E 4 T AR A s 57 DX M S T AR R E IR M, A S AR A M o 5 X R LR PR
¢ S A A S JEE AR G TSR WA THRIE . 38 BURVD B B T35 se 3 U X R A U SR X 3
FOIRBE R BAT S AR IR (il e ER IR 22 XD ) TSI M A R PR 5 2 AR Rl 37 T 37 0 M A ) A v
A AL B AR X T IAR N TR TR v Al A A R 28 X

B BURVD LN B AT SE R T VDI AERE BUOR b il ARCRE BT & | B B A 25 28 05 R e vh R A T AR
BRI sty UYL 1 B R VP BEA BB PR A S TR el T w2 Kb A
2 B IRZAERI BT IPMAG nE R B B 5T, 7 UK TSR PE T | Bt o R A FROF L SR BE 340, B 47 Ak
PR = 9 A AV i R A8 AR A, X B B bk R R R A A E

PRI, ASBIFE ARE BUR VDL BB 5P AR SR IS X 52, di ok o0 A Rt - e 2 A A T L 11 200 D g £
FHFNET 2 RO RRAE S S SRR AL ORI = W) 2 ) B0 DG 2R | 5 7 4 s AR b - S 0) JB A R AR AT K 52 i L
i, B BUAR VDB e B 3P AR 2 A BRI A 2 5 i BRI A HR

1 HRF*

1.1 ARG HESL

P& i o 3 VD IS L) [ SR IREEAR R T AR T MK IR = M KR KD T B
s F IR PRI WGk YN BT LR K R 50 mm , TRTE ZE U I 3800 mm , B i
R 43.2°C B R SR - 19.3°C , Tt R XU 24 m/s, =6.0 m/s AU 7D XU I 41 550—800 h/a; YR\ BE
R RS E 2k WA R 5 50 m KL B E AW WA REASL 1| m WHABY R, RED
351K 60% UL L, 43 A T RE G222 R /ND FEAE RS S AR 15 m DL VP BEA BRI 4 R IELUY i 72
W tEs s 0 3, FARMEAT =, SRR S
1.2 By miE

B LR VDN BB MR 25 T AR AU S LR VD /0 5 K118 km+900 m Ak, B 1E 35 HLUK VH 528 % K561
km+400 m &b, 4K 442.5 km , (L F5 /A B @BV IS B, B 2 RF R IX 6.5 km ANECRE MR BE, B 3robkty 42
436 km, BFFPAREETTERTE 72—78 m, A7 ETHFY 3128 hm® AR 1 AR 1800 421 B

B 4P bR AR S I MR T 5 | T DS ) = Fh SR A ), RO ( Tamarix ) #2482 ( Haloxylon ) FTH 454
( Calligomum ) NEREEH R, KA RIS AT RIRASAHA ST HRITEE Il m x 2 m 81 m x 1 m, B
POMVEIE R R oK T HE =, MEKET RS 2.6—29.7 o/ L, BEKJEI 2R 10 d,
1.3 kit

TERE B VDI N BE B BPbR D 1 B 3P MO B 258 CRE PSR BRATIE 1 m x 2 m JRHEZK T 3 o/L Z2fq .
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12 1] 0 SRR S5 T e SR /A =S E T N e e S A (RS EY DA T R 7 e R R O 3

WEOKJE 10 d MR KE ) HA —BUNRTHE 28t 5 MR AR R B AR LR D (36 1), T 2013 4F
8 A i) KRB AR R BB M THF 50 em HEH ™48 0—10 em 10—20 em 20—30 cm ,30—50
em DUANVRIE  SRAEMH 148, BT bbb A b b, LI PR K P B A AR, 200 3 o/ L, 2458 4
BRAT 5 4RI AR R R B TRUE , RIRIMI ROkt Rk 0O ]

FRE ST MAMARAR I . [F—REHBENLI B 5 AT RALS (FE 5 W) , A RRES IR Z -
FEZE IR 5T 2 mm TS TR R ST 58 AT L4 S T T B RE 4% A —4°C R4k AR IR W se s,
TR TR A 4 i AR 00 2 (1 5 S0 38 KT 5 T 437 A A3 B ) R 7 IR TR AR

K1 TREPFHRUEE S
Table 1 The profiles of the forest lands

MR EAEMSE SRA A Hb AR ML EAERTE SRAE ML b HAR bR
Forest Plantation ~ Sample Geographic Forest  Plantation Sample Geographic
age time site coordination age time site coordination
0 (ck) WU TFEOSHETDH  39°08'N 83°40'E || 14 1999 THEEH 2 km BiF ki 39°08'N  83°40'E
7 2006 PR THIBIMRME  38°56'N 83°45'K || 15 1998 Bk 4y bl S L9 3 A 38°56'N  83°39'E
9 2004 ARE-HIBIPAML 38°56'N 83°44'E || 18 1995 s =G = MBI 39°08'N  83°39'E

2.4 AT

3 A AR RN R R s 20 s AR VE R ARG 9705 s £ 4R A R B R IL

- BESL AT SR FH 2 P9 B PR R R0, R — 22 VR B2 1) KOH (B NaOH) 15 V3 IR AL - 398 I°F W2 A FH R s 14 11
CO, , M4 KOH M I AEH S co, ™ |

- RGN R R A2 M O vk O R AT 2 R R B R DR A R AL AR
% i AL SRR A

IR Wi R B R P TR ZE B B -2 MR B N L (A R R 2R - I T A

BENRARV FR Z0HT ( PLEA ) 5 S84 4 PLFA S0 AT A5 A D R F B0 | PP T A b AN s e B 3R

BB BN A PR FESE IS HL UK (PCR-DGGE ) 75« 4% DNA $21 PCR ¥ 1g  AS M0 3 8 A i vk B
[T \DGGE [K3% 4347l DNA Tk & 5140471

AL TR FH A kT b LT P R R A e T —— MR, e AU = A R ——i
MRIHACRE A RBCR i 22 R 1 2R —— B b b 6k AR 0.5 mol « L' NaHCO, =42 81 84t
Fbo 3, A4 BRI —— KB EE 5 U NH, O A 12 48 —— KB BE I K s R R & i R 3k,
T E KR T A EASIIE,
1.5 B

PLFA [E3¥% . FIFH GC-MS i€ g W R Fh 2, 55 B STATISTICA6.0 #44: , XoF g W R P 1 10t 45 7 22 504

DGGE #58/#13% : F| 1] Bio-Rad 2\ ] FYBER A5 22 58 ( Quantity One 4.4.1,Bio—Rad, USA ) , #E47 45717 1% |
EBR SR AR

SREMEASRE R Shannon-Wiener ZREHEASRUAR, B0 B == Y PInP, (E,= H/H, = H/InS, #I&Wile

M5, H A AR TR 2 FEVE RS, POARARIE MR o S MR 04 1 0 8, B, R 25 IR MR oA (4342
JEE it S R AR IR R B ACRISITIRAYE B . 8L DNA ZRH7 M5, H A RE Sl AU 14 SRR 2L, P,
Je R — R Y SR BE AR T 25 SR B TP T (5 A LR S SR A SR L P T A R R

TR EYI R 22 50kl DPSO.5 GEH A T T 2 0 i SO 22 H HUBR (LSD k) LA SE A # 7s A
[l it - 9 A= A B 1) 22 S 0 3 1k X B BRAR IR 7 R E TR E R
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4 A E = 37 &

2 EREH

2.1 AR AR

H192 2 B il Bl A AE AT B A3 A, 3 HLR VD BE 2% B bk b - 3 ¥y 20/ FE R ARV FE L TR L 47 4
BRI A FH 5 B A T, 7 25 e RO 2 AR R R B, VD AR AV 5 B B /N A
7AE 9 AF 14 48 15 S I8 AEMB IR 45 R0 T A5 b R S Ak VE FH RTIE WL AR FH 1 58 B 1) 25 S
B (F > Fo,, ), MSAER B AV M4 R o R E 22 R B (F > Foos) o B S AERB i Ak + 1
SACTE R RS ACAE R | T U0 A 1 2 28 00 A R A FH B9 58 B2 43531 h 0.465 mg/g,0.023 mg/g,0.200 mg/g 2.
610% .0.174 mg kg™ d™", MIEA 18 4F 1Y B bk i -3 AT R ARV T | T RUE T 21 2 3R 43 A i A ]
BB U] 3 145 51 1.051 me/g .0.006 mg/g.0.397 mg/g 4.210%F10.272 mg kg ™' d™' B4R KT 1.5 1%, XF
TOEAR T 4F 9 4F 14 45 F0 15 AR Bropkt | 4388 [ VR P RN 2T 48 3R 53 (0 5 B2 22 S AN B S 5 TS Ak A/ 1T i 32
ZERAK,

F2 AEHMpTEENVIERBENZESR M (Mean £ SD, n=5)

Table 2 Discrepancies of soil biochemical intensity in the different forest lands

— RILAEH LA IR R RS i

Forest age Ammoniation Nitrification Azolification Cellalose Respiration/
(&/g NH;-N) (g/g NO5-N) (g/g N) decomposition/ % (mg kg™ d™")

0 (ck) 0.077+0.03a 0.002:£0.00a 0.017+0.00a 0.707+0.03a 0.095+0.01a
7 0.465:£0.08b 0.023:0.02d 0.200+0.02b 2.610£0.12b 0.174=0.03b
9 0.620+0.06bc 0.018:0.02¢cd 0.240+0.06b 2.787+0.15b 0.209+0.05be

14 0.631:0.08be 0.0130.01be 0.27020.04be 2.797x0.17b 0.22320.05¢
16 0.713%0.10cd 0.008::0.00ab 0.320+0.08bc 3.587+0.22b 0.233+0.08cd

18 1.0510.13d 0.006::0.00ab 0.397+0.09¢ 4.210£0.27¢ 0.272+0.06 d

F value 18.69 " 7.61" 13.60" 9.67" 19.99 "

(1) PRI R B/ NS Tk (LSD) F K, 4 5 ¥ (2) FAEUS + + M« F5R7E 0.01 1 0.05 587K 122 S 00 . B0 s i el -
FIRAE 0.01 BFEKT L2257 AU

®3 M TEEMEENEEZE R (Mean + SD, n=5)

Table 3 Discrepancies of soil biochemical intensity at the different soil layers

LR R (] AR LTYER I ik IR A1 )

+J)2/cm - e o .
Soil laver Ammoniation Nitrification Azotification Cellulose Respiration/
oLt Sayer (g/g NH;-N) (g/g NO3-N) (g/g N) decomposition/ % (mg kg™ d™")

0—10 1.13+0.07a 0.007+0.00a 0.14+0.03a 2.10+0.12a 0.18+0.02a
10—20 2.06+0.14b 0.026+0.02¢ 0.32+0.04b 3.45+0.21b 0.22+0.02b
20—30 2.48+0.12¢ 0.020+0.02b 0.40+0.07¢ 4.04+0.24bc 0.27+0.03¢
30—50 2.82+0.23d 0.014+0.01b 0.44+0.07¢ 4.23+0.22¢ 0.29+0.02¢
F value 14.83 " 12.39"" 12.38 " 8.45™F 15.27"*

HH 2 3 W, A AR R | TR 2 4 25 40 A VR WA FH A i B 22 ) 7 2 T 25 S
WEF > Fo,, ). BESEEREERIGM, A b VE R B S B st 3, B 0—10 em > 10—20 cm > 20—30 cm >
30—50 em, AFEAAAEHFEFHE 0—50 em T A& NI 5 A4 PTARTR, ZAVEH i AR/E R B EAVER  2F
Y R i AR 05 B B AR A S Bl 4331 h 1.13—2.82 mg/g.0.007—0.026 mg/g .0.14—0.44 mg/g 2.10—
4.23% .0.18-0.29 mg k™' d™", AT UL, S AL ATE 200 A5 B 3 10 S s B I
22 HIEEEEE

FH R 4 AR A [ AR M ] - Sl 5 P A A — o 25 5, IR 22 S 19 S B PRAR AP AR [ . 8205 2250 0 L F
Koo fa A B, i AL RGP ER 22 S B 35 (F=8.46 > F,,, ) , £F4E R BRI REREBE 1) 15 P 22 R B3 (F=2.80 >
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12 1] 0 SRR S5 T e SR /A =S E T N e e S A (RS EY DA T R 7 e R R O 5

Foos F=3.69 > F, ), T8 G R B A IR G P 0 22 57 AN B3 (F=1.57.1.55.0.16 < F ) . STV HIAH
FU , B 3P AR - ST 1 B S5 B4 MR R AR BR A3 O, 7S SRS R ) S IR TR R Y Y (EAN [
R FP AR A BT 22 5 BAPMRON 7 S AE KB 18 4F | i S Ak Sl 21 4 R | EWH Bl | 25 11 0 | 0 1R I A R
it P 3% 1 AR A 9 L4351 R 0.26—2.28ml/g ,0.013—0.075 mg/10g.0.08—0.46 mg/g.0.11—0.58 wg/g.0.02—0.
11 mg/100g F1 0.24—0.70 pg/g. I WL, ict S A0 U 1 4 e dre DR, 2T 24 2R 0 PR 10 o B B 8 | T MOk it 7% 1 1)
AL /N

F4 AEHM T EREEENZE R (Mean £ SD, n=5)

Table 4 Discrepancies of soil enzyme activity in the different forest lands

il it A S LU R T TRERETE HHM BRI R it
Forest Catalase/ Cellulose/ Sucrase/ Protease/ Phosphatase/ Urease/
age (mL/g) (mg/10g) (mg/g) (ng/'g) (mg/100g) (ng/g)
0 (ck) 0.26+0.02a 0.013+0.007a 0.08+0.01a 0.11+0.02a 0.02+0.00a 0.24+0.03a
7 0.95+0.06b 0.048+0.012b 0.28+0.01b 0.20+0.08b 0.07+0.01b 0.65+0.04b
9 1.34+0.20b 0.051+0.016b 0.30+0.01b 0.27+0.07b 0.11+0.02b 0.66+0.03b
14 1.45+0.03b 0.052+0.014b 0.43+0.08¢ 0.40+0.08bc 0.30+0.05¢ 0.69+0.08b
15 1.60+0.42bc 0.060+0.017¢ 0.49+0.12¢ 0.49+0.05¢d 0.14+0.02¢ 0.70+0.04b
18 2.28+0.30c 0.075+0.018d 0.46+0.09¢ 0.58+0.06d 0.11+0.02d 0.70+0.05b
F value 8.46"" 2.80" 3.69° 1.57 1.55 0.16

2.3 AR ISR S RIS N TR R

i 78 S Y B YD 500 B B 4 bRt - S A A A P i 2 P9 S B - JEPRISE DA 1 0 16 8 % A= A i J3E P 152
i 50 Ay A 5 ) SR 7, A 3B A B DR RV AR (Y ) BRARAERI (Y,) (BT RAERT (Y,) AR (Y,)
TNEFHEZ s B (V) o ARAR i LB A AR T R (X)) (BKE (X,) 28R (X,) A PR
(X)) ER(X,) EWE(X,) (X)) GERE (X)) A (X)) GHAT (X)) BAEYRmR(X,,) EYE
R(X ) YRR (X ) SEPIIRITIRZ L (X, ) RIS 2k (X 5) NN SR A% 2 [0l A 7y
Bk BAVH IR B35 S RIS A3 AR 3R A8 T R R ™ (£ 5) .

®5 TEREEFEIEREYENRRLERER (ZRPEIIFHHE)
Table 5 Optimization regression models of the soil biochemical intensity and environmental factors ( Stepwise regression analysis method)

eE R R

A a1 75 -
Factor Regression function Detean.mnon
coefficient
SAVEH Y, =-6.32-0.093X; +3.20X5 +0.22X, +0.03X; - 0.01X,, +0.16X, - 0.27X 5 + 0. R 20,95
Ammoniation 36X ,5(p < 0.01, n=20) ’
AL FER Y, =0.01X,-0.01X;+0.02X5-0.01X;+0.01X3+0.03X,+0.02X , +0.02X , + R 20,97
Nitrification 0.03X,5(p < 0.01, n=20) ’
& &V Y;=1.96-0.19X,+0.16X,-0.02X;+0.27X,+4.67X5—-0.88X(+0.01X; -
Azotification -0.19X,-0.01X,,+0.03X, +0.29X,+0.17X,5s  (p < 0.01, n=20) R=0.95
21 Yk 243 Y,=- 1.39-0.57X,+1.00X,-0.23X;+1.36X,+23.51X5+0.32X,+0.05X - R 20,96
Cellulose decomposition 0.77X4-0.01X,,+0.13X,, +1.05X 5 +0.40X 5(p < 0.01, n=20) ’
P12 A/ FH Ys=- 0.25-0.02X,+0.01X;+0.02X,-0.30X5+0.18X4+0.01X,+0.01 X - R 20,99
Respiration 0.01X4-0.01X,,+0.02X,,+0.03X,5,-0.03X,5(p < 0.01, n=20) ’

H13% 5 AU, R A AV E TR AR IR 5 R R IR A 28R (X)) VR R(XG) a8 (X,) HECR (X, ) AR
(Xyo) JEPHR(X,,) SEYRTE(X,) MBZEYE L ZRNE (X)) TR IRE R KON 0.95, K, 2R &
B AR R R R A W 8 2 R S A VR T8 B TE AR OG , R 1 1 IEAH SC R MU oKk i 4 %
R HREN AR M S AR SR AR
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BEAR AR AL R 7 R A N A KR (X)) (2R (X)) BR(X,) (B8 (X)) (R (X,) 3R
(Xo) HAMIRRE(X,,) SUEVIRITTRZAENE (X)) MIBUERIB L ZRE0E (X ) TR E R 0.97, %A
T K AR EAR PR R R I E IR R 2 R R E W is AL 2R R A P 5 B OE
AR (EAR IC R B AN TR i 4k 7 A4 5 i S AR VR TSR G

PEA T FAE AL AT AR A A (X)) KR (X,) (e (X)) AR (X,) 2R (X)) 2
(Xo) AR (Xg) HBWE(Xy) B (X, ) SUEPRBR (X)) SCEVIRITRRZHAE (X,,) P Yl 2
FEPE (X)) DT RRDE RO 0.95, Horp Sk AP 2R BACR A i U YR TR 2 R A
TR A% ARG T S 08 B TEAR DG, 42 5805 B AR D P R T A 35 i | el oy i el 35 o
BRSO 5 a5 T A FH M O, 4l (4 DA G R B K

PEALAER R AT R A A (X)) SRR (X,) &8 (G) APUR(X,) 2R (X;) 24
(X,) ERCR(Xy) EAWE(Xy ) A (X)) AR (X,,) YR8 (X)) MR 54 2 Rk
(Xy5) DT RRPE RECH 0.96, Horp AH Sk AU AR a8 SR BUEY R A PR AL
H W54 ZREPE S AT AE R O R B IE ARG, A IEAHSC R B RN 23,51, (AR Wy iR 35 /K B A IE AR G &R
QR NN TR Uy 7 | BE G GRS RS Bl N T YRR

HEAFFRAE B AL A 07 RE A 5 R (X)) c a8k (X)) A LB (X,) R (X)) a2 (X,) 28
(X;) ERCR(Xg) JEAWE(Xy) A (X,) SRR (X,) YR (X)) MGCE Y5 e 2 H 1k
(Xy5) JTRRBE RECN 0.99, Horb AP 2% 20 2 B YRR YR B AR Y i e Z R
5 - ERT A P IEARSC  (EARSC 2R B AN s AT E 5 e oAk Ui B P A P A 35 ) SR O

LR T R, A AR R T R e A 1 D7 R A DR R AU TE 0.95 LUE L H p < 0.01, 15 L3N
T R e (X)) 2R (X)) MERR (X)) AT T 5 AR 7582, R38R MR T R 8O #20H
B BRI B 0I5 37 A - 38 A Al B A SC B 398 IR, RTINS iy A ] - S A= A B DR 9 1 SRR IR 547
S, MICTTE , 274 3R I B2 X 52 PRSI 7 A2 R e K

4 WHEEHEE

I AL TR AR A R A SR R A U E A AR H B S S R T
), AR X SR IR O PR X R AR S R G C N P EEAEA T,

FEN T HE A — RS VD —3E e I VR M, VD e AR o, 3R AR I R |
TP HIAE 0.01 mg/g BOMBE 18 AE B ALK T 1 mg/g, HBEARESIE AR 2510, o i T
AR YD 8 B 47 bR b - 398 DX 2R 21 AR A 0 BB BPOMR e ARAT BR 3 K, 2 5 S AR A B4 40 R A
i, AT RESEHE T E A ERTSREE . #E 0—50 em AR, ZALAE T 0y B 25 S0k S 2, I T SRR B 1S i mi A T
5, X 55 B bR b T AR B SR UIAROE Y LR A A 2 IS HLR VDN [ b B bk i - 3 A R
BL5 F IR R A Y e 2R A SRR, MRSIE T, EAE I A58 55 5 A PLB I & e MALE 2
YR, HEMEY R AP ARES RS h A B EERE R,

SRS AL I 2 R R A5 IR K5 pH A A LB & & & R AR o) A4 i O v 5
P& B VDI 6 77 bk it - 98 A A FH it 5 7 47 bR e e 4 PR R T B S 055, Vi V0 o 0.002 mg/g, iEAH 5
AEFIARHLN 0.023 mg/g, T 15 4ERY B AR 0.006 mg/g, X & H TAER Y @M BT PR, 86 Y7
PEAG Prsdai, Sk O R R R S o e Y Gk R R RN A R TS S R E AN AR K i P B
i B XN XS L TS R E A AERR (5.10,20 .30 ,40 4F ) - 47805 b3 28 9 Bl A= < A7 FR ZE T b, 30
SRR 40 AEFFHATEIR ), #E 0—50 om R P AYIE 125 S0 5, 2 I m T A e s R
X5 R EAF TR B4y 0 S 5 E A R AR 5, [BIE AT B, 3 LR VDB B B 3 bk
M A AAE B2 S R A KR EUC R IR E Y AR A PR S AR R i 1 40 B RIS TR
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YRR U A BT A R RS R (Y P I S B2, 5 R M ORI T 26207 AT - A il Ak 1 5 2R 1
AN AR A A A AL T RO 2 T A AR MK &R 30 ff kY

SN R R BZ AW DIRAE W FEORIE™ | 735 BV B B 3robk | B AR i 8 A, + 3
[ ZAE T 358 VD A 0.017 me/g, 18 AR HP ARk 0.397 mg/g; 7F 0—50 em T4 P Y B 22 A% b
LRI U R R  3R DRA  BER VDR [ B 4 bR b 1 4 S 7K o e A5 S B R - B AR 34 KT
B LA B AE 2R 22 5 s RS Hr R T A E S KR A PUR R R ik e
AV B A IE AR DG AN ) AR B A7 B B Prb - 19 11 U B R AR & A T A ARk, KR BAT AR |
A T35 A AT LI AU SRR A B Y R T M AR 4 X R LR AR TS
[Fi) Bk PR 22 A B S L R R i 2 5

T R AR IE D 0 E B Y TR YRR Nt TR R R MG R E SRR
B AR BV N B B 3P b, PRI 8 K | - R LT A 28 S M O R VDA S 1%, 17 18 4F
HI B AR AT 4% ; [RIET, 26 0—50 em AN, £F 41 R 43 o 10 B 25 500 5 Bl 2 A B st 2 a9
YIRS VU R W S AT e R R IR AR e A AT 4 B A T
5L AR AR IR R R A W R IR ARG, 5 K R S A )
T —ERIEAED | IR e IR AR 2T 4 R i B B 1 B IR T KBRS e A
FAFEASIA & AEKEA AT |+ R A7 4 2 o0 R AU A B M HAE Y N TAE SR I 2 3%
T ARSI TR T RIS Y

R IAE F R R CO, B AR FESE BLAR VDL 6 57 B bk i, - S0 A R B 3 4 AN [ MK ) B
PP Pa] Y 2 S S 2 BRI A IR A IG5 | SE L 7 AEAR M 0.17 mg/kg, /BT 18 AE AR LI K F] 0.27
mg/ kg , X5 5P P BEEAE A O #E 0—50 em LAY, IR A SR A I 25 AR B
B 2 RIS , SOE R R KR AR R AR L KA S i i R R A [ 4y
BraB, R AP A AR SR i R S P AR I AH G B I (B 56 R /N, 1l 2ok
VT R E AN, 5 R I AR

- HEREE PE R SR A EEEAR Y 3 ERVP A BRSO 7 AR AR K E 18 A i AL A RS
PEPE R de e, 21 4 3 TG PR SR A B 5 T R M A AR Pt/ R DR A [l A 114 B i PR AN [ [ Vb i
B A KRB AR E A LR AR R AR, A W RS B AL AR VR I, 1 I 45t o8 - IS

B HUR VDB B B R 38 o3 V0w Hh , DA 5 R R, 22 KU S AR 3 1 RS R 7 el
TERCT MR L2 MBI XD+ B A RGP RARR YD RIS | 78 R RN T AL AR
BEIR B MR Z e T, H IR IE M R B, A H L FK RS8R SR 50 A SR g, I wis g b
R B Je AR R R Ak, A RS sR , SAL AR D855 s SRR R AR ) — ke AR F T - 48 8 AU
FH A A 1 7 B — e K MR & T, B W ) i o0 it | £ 46 R e A B 5, s Bt AROK
004 o8 NI o 5 1 i € 6 7/ e 2 R R v e w1 (YA E | L O AN TR IV E B 8 i e S e
SR R VR RNLT A B A A IRIE I, X 5 A (2007) Y g iE— 2, BOnEAME MY K
FLTE TG R, FEHE B VDI B B bk it 38 b PS4k PG [ URN 2T 2 25 0 o 8 P AR EVE T, v B
A B AMEH TR E D AR IO UEM A KT ERARE N ESR, ST WA 2 4 Rl AE— &
PR L 2R T A

ARBFEIN Ry, e A A BRRE  , 38 ER VDN B 17 7 b b = 18 A A5 B (5 e K . 93¢ (2001 )
WFFEHE H, FERREE -3 R i s A e , 3 AE VR T AUV RS o 5 s A A PSS, He A 7 4Rt 64l
P A= AL B S ARS8 e A 18 AR Bl P b Ry B2 30, I8 SR FE R YD U5 [ 77 4 bk i, - 98 A 5 B 1) A
fE5 T 5 X H e AR AR L B 2208 | 33 S WA ) - S0 o | A0 2% 2 R A B it o - 398 2 AR BB A 52
BR,
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