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The Quality Status and Preliminary Ecological Risk Assessment of Sediments of Xixi Wetland, China

SHEN Xiu-ying !, PAN La—qing *, XU Hui-ying *, TONG Guo-zhang *

(1. School of Biology and Chemistry, Zhejiang University of Science and Technology, Hangzhou 310023, China ;2. Hangzhou Environmental
Monitoring Center, Hangzhou 310007, China;3. College of Biology & Environment Engineering, Zhejiang Shuren University, Hangzhou
310015, China;4. Zhejiang Environmental Monitoring Center, Hangzhou 310015, China )

Abstract: To understand the quality status of Xixi wetland sediments, sediment samples of different interference type were collected in pro—
tection zones in September 2012, the contents of heavy metals, PCBs, PAHs and OCPs in sediment were tested, and the ecological risk of wet—
land’s sediments was preliminarily assessed. The results showed that PCBs and OCPs were not detected in sediments, but 14 priority PAHs
from USEPA were detected. Total PAHs concentration was in the range of 115.9 ~ 217.8 ng g™, which was under the effects range low (ERL)
of potential ecological risk. Among them, total concentration of 7 PAHs blacklisted priority pollutants in China’s water was half of the total
amount for 14 PAHs (average 50.08% ). Although the average content of 8 heavy metals in sediments was lower than the secondary standard
of Soil Environment Quality Standard (GB 15618—1995), the Hg, Zn, Ph, and Ni contents had been exceeded first standard in more than
one sampling site. Using soil background values and national first standards as reference values, ecological risk of heavy metals in wetland
sediments was preliminarily assessed by single factor pollution index method. It was found that pollution index of seven and four heavy metals
were greater than 1, respectively. By comprehensive analysis to qualities of various interference type sediments, it had been showed that sedi—

ment dredging could effectively reduce the contents of organic matter, total nitrogen and PAHs, but the contents of total phosphorus and heavy
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metals had no obvious effect. The dry pond measures of the closed aquifer could significantly reduce the amount of sludge and contents of or—

ganic compound in sediments. The results also showed that the pollution levels of high ring PAHs and heavy metals in the Xixi wetland’s

sediments might have potential biological toxicity and adverse ecological effect to wetland’s living things, but there was no ecological risk by

using the dredged sediment as farming.

Keywords: Xixi wetland; heavy metal; POPs; risk assessment
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1 1.316 7.18 0.139 13.39 1.21
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5 0.504 6.44 0.241 12.57 1.47
6 0.246 5.96 0.146 9.65 0.89
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Wi F He As Zn € Ni Cu Cd Pb
1# 0.12 553 1174 71.1 308 337 0.15 403
24 021 624 1235 738 600 332 017 406
34 025 560 874 590 361 274 013 318
44 0.18 7.08 1055 724 323 306 009 359
St 0.15 477 109.7 602 598 29.1 0.16 409
6# 0.17 209 979 609 281 306 0.1 238

FHE 0.18 522 1069 66.23 37.40 30.77 0.10 3555
BAM 025 7.08 1235 73.80 59.8 33.70 0.17 40.90
B/ME 012 209 8740 59.00 28.1 2740 0.09 23.8
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Cu 2.25 1.83 2.05 0.96 0.78 0.88
Cd 2.93 1.55 2.30 0.85 0.45 0.67
Pb 1.83 1.06 1.59 1.17 0.68 1.02
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B F: LU P00 A AR 16 SRR NE X SR K454 B EL < A U O LR YR . SRR 41 3
AL , 1R TR A3 1 B B RN s R B S R (S S I T T IERRIE(GB 15618—1995 ) s fl bkt 4 )@ %
RIS ZERT> I R >HPRL, Cd TERTHRAR R A8 (ER A i AR A e S, FORAE bR b3 20 B 5 J 35 i W AR T 4Dt 1A
FRMECGB 13078—2001)., HHHEWT , ZERE P (3 4E ), 4EHE A 60 000 kg« hm™ 4 AL B4R i L3R g, BB A &5+ E 4
JE G Y AN S KA A B 5 (P 224 I B S0, APRAIE 22 4 o

SRR - T A BRI 5 FOKARE s BB JR REAR O A s 1R Oy

i E 435 :X503.231 ZEkPRAERD A X EHS:2095-6819(2013)06-0058-06

Effect of Municipal Solid Waste(MSW ) Compost Application on Heavy Metal Distribution in Maize Plant and
Soil Nutrients

SHAO Hua-wei, GE Chun-hui", MA Yan—ru, YANG Xin—hua, SUN Jiu—sheng, WANG Xin-yong

(Institute of Soil and Fertilizer, Xinjiang Academy of Agricultural Science, Urumchi 830091, China)

Abstract: Municipal solid waste(MSW ) compost is increasingly used in agriculture for improving soil nutrients and reducing waste disposal
cost. However, the risks and benefits of MSW remains unsolved. In the present study, a field experiment was conducted to investigate the in—
fluence of MSW compost on heavy metal contents and nutrients in soil and of maize plant. The results showed that nutrients and heavy metals
in soil were obviously increased, but heavy metal contents did not exceed the soil environmental quality standard of China (GB 15618—1995).
Contents of heavy metal in plant showed the order of root> stem> leaf> seed. Heavy metals in aerial part were significantly lower than the feed
hygiene standards of China (GB 13078—2001 ). The results indicated that, as a consequence of annual 60 000 kg+hm= MSW application,
soil fertility was obviously increased without presence of significant heavy metal pollution in a short term (three year), the aerial part of maize
plant was not polluted either and could be used as feed; but continuous application must be timely monitored to keep safety.

Keywords: municipal solid waste(MSW ) compost; maize plant; heavy metal distribution; soil nutrients
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o L AL MR ; 257 22 SE F Y SR L) B SO AE
Ay B PP R 2 O B BPAL ) A K B R G ) B o
PRI, BERIR BEAR e PPAY A Kt . ANBIFTE R AR T
BIIHE AE $2 BEAS )i A 2 'ﬁft%ﬁﬂl%ﬂrﬁﬂ/—\f}jﬂ:
AT, 8 i R RN R A% BB S i A
L LSRR bR, W TR (3 @)V\]ﬁﬁﬁﬁiﬂiﬁi&
HERS T RAB IR A5 H 73 B 45 R 35 2 0 A1 S 3SR 01
(IR  ANBIESEAE R AT N A3 S RO AE O AL #E4 7
AP RARARIE , RIS e K R 92 PP
IR E BRI

| AR

1.1 iXge#r

TRIET 2010 4FAE [ ST M5 4 W I I8 b i 55
Mo IR A A TE SRR B T 15
& ﬂi??iji&&\iif S A st A R AN AR AT v 4l
Ao SRR 4w B m AT A AR RN VS e 4
il brifE(GB 8172—1987) , 0] 454 H £ oA F o A
FEHE A PR 2 (N 46% ) R — 44 (P05 44% ,N13% ) i
R (K0 50% ) o AHEiat 398 K A= 0 4 35 A Y 7243
BEaESEENE 1.
1.2 iK&i% it

R Tt NE R S RN (AN [R] 15 4 S Ab X BRAY
Jits FACAE , L1, 12 L3 e B aly b i A ) a2 i A=
TG BN, B4 P 3 R E R g/ X T 4 mx5
m=20 m?, P E K SRR A K 9057, Rl i 90
d, R FHR E 2R Ge R4 TR A A o A4 R A sy 3 3
JE A AL — it A, FErr Bl I A oA R e 150
kg hm™ FIRER A 90 kg-hm™, JRZEF LN (B E Le A
1:2 43 2 YA 3t SRR B T RAK T w0 J Bk 80
TBHE T TR R HEBE KA 1, %2k 3 4R FAH A
PR A A 33 , A A B B 2 1 3 R R KA ok 4

x2 ABAELE

Ab Jiti IE - /k g - hm™
XFHE(CK) P,05(150)+K;0(90)+N(225)
L1 L(15 000)+ P,05( 150)+K,0(90)+N(225)
12 L(30 000)+ P,05(150)+K,0(90)+N(225)
L3 L(60 000)+ P,05(150)+K,0(90)+N(225)

T RIS MR L

S R WOt LI 438 Cd L Cr . Pb, R GB/T
22105—2008 ( -3 o i Sk S SV I E - s
DT ) HE AR R FR P2 - R OO IR A 101
TR HE- RO 1- 3% Hg  As,
1.3.2 FRAEARAS v B T2 A

WA i 2 E bR ) R GBIT 5009.123—
2003 .GB/T 5009.15—2003 F1 GB/T 5009.12—2003 H1
il i — 2 TR T A — A 28 7 IR SO e 00
Cd.Cr.Pb, 2% GB/T 5009.17—2003 F1 GB/T 5009.11—
2003 H il 12 — e R T A — I 9 D ' 15 1k DN A Ak
Hg . As,
1.3.3 - HEA LT SR AR | SR

FoH AT A .
1.4 BB

IRIGEE A Excel F1 SPSS Geit R 4F#E4 153047 -

2 HERESH

2.1 EiEBAEERT TIEF SRR

AT 3 AR, A LT B R AL
AR 4 T F SR AR U AR (3R 3) A T
Xof BE A3 B 5 4.68~10.69 g-kg™ 16.4~41.1 mg-kg™ .
4.16~8.62 mg kg™ 16~40 mg-kg™, 1 il 451K
39.63%~90.52% .42.38%~106.20% .37.24%~77.17% .

&3 2012 ELIEF IR

JE AR S, AP 2 R,
1.3 # mid
1.3.1 138 4w Aol
e (- 1 T 4 8 S U [ AR UE ), R GB/T
17141 — 1997 iR —EL R — = AR - U R TH i —

!

bR AU g ke AR /mg ke BB /me - ke AU /mg - ke

SFAE(CK) 11.81x0.23¢  38.7+2.48d  11.17+0.67c¢ 190+5¢
L1 1649£1.22b 55.1#6.12c  15.330.49b 20629h
12 17.99£0.89b  67.2+3.67b  18.68+1.22a 217+8b
L3 22.50+1.52a 79.8#8.33a  19.79+1.83a 230+5a

T : RIS NG PR OR K Z [ 28 53 B35 (P<0.05 )

F 1 X T B A R BRI R

, e R R . T4 )@/ mg kg
g UL/ kg pHAE  HALE/mg kg™ HM B /mg ke M /mg - kg

Cd Cr Hg Pb As
HENE 371.0 7.8 37.5 78.25 1507 2.52 67.08 3.82 60.64 15.63
+35 11.70 8.3 46.4 10.7 166 0.18 23.5 0.026 21.3 8.94
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8.429%~21.05%; VA 125 5t Bt & 1% 77 43 1 B 3%
HERE R fd e I | EA(P<0.05)
2.2 AEIAIEXS 1 KRG (Cr) D AR

Wi 5 ot L St ) 38 o, 338 Cr RBUCAIGINCIEL 1),
fita A A B4 CK 35 31 58 25 1 22 5 (P<0.05 ) s FE R AR 5
1) Cr it Bl 38, 25 it AT Ak 381 ) ik 1) g 2t 2
5 (P<0.05) ;s AR A EB 53 Cr RIMARSZEFF >0t Fr>Ff
B, A AR 2B B A 0.600 ~0.717.0.098 ~0.188
0.028~0.049 ,0.012~0.023 ; 3% 5 i 75 H 212 W 5% 4%
IRIEA kPR Cr 1 5 3T A Bt it B 22 (%) 385 i g
ST AN e B3 IS 7 S T E 0 o7 TR N L )
KRR Cr il Tk L 2pnifE (<10 mg-kg™),
XULRAZERT A AeRia] DURE R & n ikt &0 3
AE it A A TG BRI Cr tm R T 14 2
RbrUE(<250 mg-kg™ )5 X VL] Cr 1Y RS ML 5 A
—RE ORI (B 3 AF [ AR, B 3 HEAE HR i) Cr 384N
LI I (E 1),
2.3 ARSI 1 ERE(C) SRR

Bl 2t AR S e g n, 438 Cd BRI (&L 2),
L3 gb3idg CK A FIH i 22 5 (P<0.05) , i HAth b 21
i) A 15 3] 4 2 25 5 (P<0.05 ) ; AR 1 Cd 25 52 30

Uil Cd &) TR e 48 FEARARAR Cd Ry L1>
L3>L2>CK, L1 4bFi%s CK iAFIM B 2 25 5 (P<0.01),
XA S E A LT & AR A 5, AL & A
[F PR B Cd S5 A LR A AR AR, DATTTT 5 1)
Cd [REEIA SO s FERR A BB 4 Cd KBRS ZEFF> 0T
FSHRRL, 43 AT 28009k 3.221~7.036,1.005~6.949
0.024~0.195,0.014~0.063 ; FMRAR S Cd 5 A= T
FEpL ZEFF R, Cd 1 AR WA S0k R B R A AR
B SR ) ZEFF R FPRLEE RS s Z5AF
R KPR Cd IR F kb R (<0.5 mg-kg™) . 48
b 3 A i AR L L3 it BB A BR A L HE R Cd AR
0416 mg-kg™ LT 135 2 HFRUE(<0.6 mg-kg" ) (& 2),
2.4 AREAEX L1 R (As) S TR

Bifi 5 it AR HE A 1S, 4 As Sl 8.57~8.78
mg-kg™ (HANHE ] TC A i 22 53 (P>0.05) s ARG As 1%
BN L25L1>L35CK, &8k 1.60~2.27 mg-kg,
L2 4 PR 5 CK Z o] HAT AR 0 3 25 53 (P<0.01) s A AR £5
oy As RIUHRSZEFSI A, FRi R H As,
ML 25 Y As F R RE B 0.189~0.223
0.037~0.056,0.006~0.011; KRR TBEHY As & it 5
F2EFF . WA, As AR 80 B AR AR &

AR A HARES Cd 5 L

T4 Cd &L X

a 4071

8 MZEFF AR As i RPN B Ak AL 12 A v 5

B=EE:: 0 CK
351 a a 350
O Ha Or1
_30F _I_ E3 {‘ a 7,301 @12
Fost a L5 AT SI3
ool b b <20l N B kAt
s Eﬂl i
&1 .
& 10 S 10}
5L
0
CK L1 12 L3
TRl it A Ak B FEARA [R5
AEVINE FAEF R A RIACHE ) 22 5 i 2 (P<0.05), T
1 AEAELEE ks G SENTH
3 O a 3 a Clck
2.5 O _I_ 2.5F { dr1
% Tup A2
< be b ;D 2r b Si3
Ersl E P
uTEHI'S . MHLS— d %é Bkl i
41 1L <o 1+
2T b b ab a 057 bb,a : aal
0 N - 0 N e =L r‘ﬂmﬁ .
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M As Er AR, X SRR A AR
EEAFAET I X e EEE— 2 W 5E s 224 it rh
1) As IR TR E 2 pRiE(<2.0 mg-kg™) . L3 ByHEALAL
PR -3 As BN 8.78 mg- kg RT3 2 iy
HE(<25 mg-ke™) ([ 3),
2.5 AEIAERRT 15 AR (Ph) S FREISMm

Bl A A 3G, 138 Pb BRI N, 12 4k
LI b3 5 CK AR IA 38 #5122 7 (P>0.05),
L3 fbFE Y CK I B2 R (P<0.05); HREHY
Pb & it S HUAHLN AR AL, (HARTR Ph & i (IR T 14
Pb & i, 3% 5 RS IR 4 R O R 8 B
) Pb.Cu . Zn 7 5% A B A B A M AR — 50 AR AR
K uB5r P RBUMMRSZEFF>0 | FPRiAKS: i Pb, AR
25 A AR BB R 0.098~0.118.0.049~0.090
0.003~0.011; FHPRARFR Pb [0] ZEAF 5 H8 | 743 nl it Jy
B BRI AR s B ZEFT 0 e Rk
Pb ¥R T Ak bR iE(<8.0 mg-kg™) . L3 Jitu B AL 34!
L8 Ph 51ty 21.6 mg- kg™, IR T 1 2 Gidy
HE(<350 mg kg™ ) (K 4),
2.6 AEIAEEXT 18 K (He) S IR ma

it 27 it A A 380, 95 He & REHE 0, 45 it AT
AhHEE CK ¥ BB 225 (P<0.05); fEARASH5r He
RIS ZEFF>IM R >HERr, He & i 0041 R 5050

0.468~0.987 .0.267~0.423 .0.061~0.189 .0.036~0.127,
Wi 5 e AL 2 38 0, 43T R B B [ A R 3 s 25 AT
Hg 5 155 28 BHL it A £ %) 389 ot 88, L3 4y e A Ak
P ZEFF Hg &40 25.7 pg-kg ™!, Rl 1 kL He %
SFRIE(<100 pg-kg™); FALHLM B PRI Hg F5
AR, Saanlh 5.1~53 ug kg™ 3.8~4.4 pg-
kg 40t 3 AR RIS, L3 i EALF A 3 He 5
4 0.096 mg-kg™, AR F 1 2 ZiArnfE(<1.0 mg-keg™)
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3 1tie

A BB AE B S AL R B AR SR,
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B AT VAR AN B ARIE T 8 A 5 AR 2SRRI KRR N P K =R ERHS B R RO 1 R
N>K>P; @M H KRR H 7 i) e R AL 57350 N12.7 kg 666.7 m™, P 4.0 kg 666.7 m?,K 9.5 kg+666.7 m™; e i HE £ 70 51 N
11.7 kg+666.7 m2,P 3.5 kg 666.7 m?,K7.5 kg 666.7 m2, A5 45 5 4 B - e 5t HE B SR 1o A 136 148 s

SRR W - RE T AT 5 KR ;34147 5 NERLSON

HE £S5 :5147.21 XERARERD: A XEHS:2095-6819(2013)06-0064-04

Field Test Results Analysis of the Effects of Formulated Fertilization on Rice in Quanzhou, Guilin City,
Guangxi Province,China

QIN Rong-kun

(Quanzhou Agricultural Bureau, Quanzhou 541500, China )

Abstract: The five years experimental results of formulated fertilization in Quanzhou,Guilin City,Guangxi province showed that increasing

fertilization of N,P,K for rice cultivation could increase production. The effect of increasing production was N>K>P. In Quanzhou County rec—

ommended max fertilizing quantity of N,P,K for rice cultivation was N 12.7 kg+-666.7 m=2P 4.0 kg+666.7 m %K 9.5 kg+666.7 m~?and the opti—
mum fertilizing quantity of N,P,K was N 11.7 kg+666.7 m™P 3.5 kg+666.7 m2K 7.5 kg +666.7 m™This research provided the basis for ap—
plication of formulated fertilization in Quanzhou County.

Keywords: formulated fertilization; rice; “3414” test; fertilizer effect
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HETE AlkES 2008 4500 4 Bty AL AN H (RIpF(2008)54 &)

YEE RN - ZBoRE(1965—), T AL, A - AR T A,
E-mail:qrk4814951@163.com

EOREIKRE SR T, 506 FH BE R0 7 15— 80 HE
T ) R S o i FH ORI A AR T
BEH AL S AT AL, A0 7 o A5 6 FH AR B AL
1.
1.2 RIGiE T b 18

IR R A 16 DI A 9534147 AL 58 42 iR
55 IR TR 3 [ 4 /K7 14 AN b3, 3 Ik
8201 42 AN BEHLIX ALHES SR ST AR T 7o Ak
BB, N84l N, “P 45 P,0s, “K”3 K,0,0 /KT
FEAHEAL , 2 KA 2 M 138 B /K P A £, 1 7K
S (FEHEAEAS JE )=2 /K Fx0.5,3 K- (F8 0 S e ) =2
IKEX1.S o AR T1E K LR 56 8 4R 7
400~450 kg -666.7m ™, i F# X4 Hh i 5t /K F- it AT
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ARFROLFE 2,
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1 G ARERFSR

B FES

GOy TR Hh 5, Pk A e ke aNgkg' PO mgkg'  KOmgkg'  pH i PR Bl vl

2008 AUKHEYE  HHEWIH 33.8 1.961 9.6 98.2 5.7 411191 R

JekEpE  WE D TeH 33.7 1.887 14.2 53.1 5.9 411 299 Mok

2009 JKER AR A 327 1.831 253 99.9 5.8 %8 206 5V

AWRIERE HEEDTH 35.0 2.032 13.9 85.5 59 T98 1f; 207 W

2010 KEAR  WEEEIRH 32.7 1.831 12.7 72.0 59 T 1k 463 RS

K 2 it WE IR 33.2 1.826 14.3 77.0 5.8 T98 1, 207 W

2011 JKME  EE R 31.8 1.876 102 55.0 5.8 BrEE 202 5V

HYERR WERRH 26.8 1.554 12.1 69.0 6.4 Tt 563 Mok

2012 WHFEOK  WEE R 23.6 1.369 16.8 98.3 6.2 kit W 28 FAE

Ji SRR RV E H 29.9 1.674 17.3 83.2 6.1 Fh 119 Mo
%2 RWigitER JtE AR o e AT AR SR AR R b 4 2 R, A AR Ak
PreTR——— AT e R EOG T8 LN, 7 RS , 6 4 b 2

G5 (FZ4lE) N p K He/kg /N AN FHAA HLAE .
1 NoPK, 0 0 0 CK L4 HEMX FKIEHERE

2 NoPK, 0 2 2 P.Ks /N TR 20 m?, K 5 mxFi 4 m; /X HE E 20
3 NPk ! 2 2 NePiks em, B 20 em, BE 2 SRHEREYS  HEHE YA Y8 50 em, IR
‘5‘ ziij 2 ? . Nﬁ;‘l 30 em., K P3RS SR /IN DX ) RO 5 I 056, PO
o ek ) ) ek ETDIRME (RN FR A 0] S
- X ; s NP 7K EBELRE , ME K AN 18 R B A 25 /N B K |
8 N.P.K, 2 2 0 NP, HiK Gt —l il € FHEE A AT, 6O A b /N X B
9 N2PK; 2 2 1 NioPaKy VE CEAHE AR EEHIAS  BRITIE 16.7 cmx23.4 cm, B/ X
10 NPaks 2 2 3 NioPiko 17 47, 847 30 #R(1.70 JT7#k - 666.7m™) , Btk 3~4 11 ;
NN 2 2 N g AN BB AR K
S 1 . U e CECRIFRHL. RRTART 4 RS 1 5 HiH
14 NP, 5 ) ) NP, e, 7 5115 H—25 H#l; AT 7 1 20 H—7 J

K B FHEALER (5 K0 60 %), it iE J7 kot . 454038
it AE R PO 4 R AR s K AR 50 %A FEAE , 50 %1E
AYBERE N AR R A “Ai-B)a =i AR L, 2R 30 %, 4
BEAL 40% , % FEAE (4R 43 AL T )20% , Fr A ( 55 1
HI)10%., 4540 B /N X RE AL S Bt FH 142 /N X T AR
BRI TR T 2 7J(—T|Z[N10P4Kg(kg)]ﬁﬁﬂﬂ%iﬂ:ﬁf

31 HHifiRe, 10 A 21 H—30 HYHl. BA/NXH
FT AR ™, WORTAT, XA R A BEBEA T A AR =5 Y
LR T 5

ZRE55H

2.1 FEHER
5 AFER T R LA AR AU R IR 30 3R 3 1
A AL /N RS IR X353 AN TR] B4 38 77 ROR , U 34

2

%3 FELERKIT (kg 666.7 m?)

WiH AbFEE 1 2 3 4 5 6 7 8 9 10 11 12 13 14
(EEHY) NPK, NPK, NPK, NPK, NPK, NPK, NP:K, NPK, NPK, NPK, N:PK, NPK, NPK, NPK,

FERL 1 3183 3367 493 5384 570 555 5717 4767 5134 5583 5867 480  471.7 5334
2 2883 2997 446 5444 5497 542 5444 4664 5597 546 5454 465 446 5277

3 290 3083 455 5234 5367 550 5284 4934 5217 5417 5584 417 4117 515

S 2989 3149 465 5354 5521 549 5482 4788 5316 5487 5635 454 4431 5254
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24 MeRBERE ST REREENR KEEEHE
2.4.1 FHEH AR

I B4 Hr, A4S A I Y — ST =k [ale
J7 AR

Y=2976912+34074 7X ,-392X 45465X —1.324X 2 -
0.460 4X,2-0.690 1X:2-0.097 5X ,X,+0.381 3X X+
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8.00 kg-666.7 m™2,

2.4.2 FARUFETY

TERR Bt FH 2 [ PE LT, XA [t Ak B i
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AW 117 35 75 4852 487.0
3 g
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TF 68 i B BT 7 22 00 B A 2 PR R, (R
IR B K E , BT NE 5 i Z AR 2 [a]
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AREWT R e TP AENE ) L EANE AT HLIE
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Fep il . HAR i BB B AR AR 7 b AN A% A
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Al A 7 SR TR . LR A FUIE (BEERE)
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LU R R R , IR F ARG, 3R i
LR T E I

S 3Lk
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TEARZPEICE IR T Y 2 A3 R KU PPAG 7Y, B SCI-GROW il PRZM-GW KR!, SCI-GROW J& LU 4 451 -3 22
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The Groundwater Risk Assessment Models for Pesticide for USEPA

WEN Bo-jian, LI Wen—juan’, CHENG Min

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Groundwater risk assessment of pesticide in the USA is characteristic. A profile of the groundwater risk assessment of pesticide in
the USA was introduced, including the concepts and the tiers of the groundwater risk assessment, the results of groundwater monitoring, the
legislations of water resource protection, and etc. The groundwater risk assessment models, SCI-GROW and PRZM-GW, which are used in
pesticide management by USEPA were elaborated. SCI-GROW is an empirical linear regression model that takes aerobic soil metabolism
half-life and soil organic carbon partition coefficient as the independent variables. PRZM-GW is a one—dimensional, finite—difference model.
The paper aims to provide new vision in groundwater risk assessment of pesticide for developing our own models that fit China’s agricultural
practice and pesticide application.

Keywords: pesticide; environmental risk assessment; model; SCI-GROW; PRZM-GW ; USA
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centrations, EDWCs )2 75 8 1:d ¢ 1 /K- (Level of Con—
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Compartmentalization of Agricultural Water Environment in Taigu County, Shanxi Province, China
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Abstract: The research about compartmentalization of agricultural water in Taigu County was based on DEM by analyzing with ArcGIS, and
typical algorithm named D8 was used. Firstly DEM was corrected through scientific judgment, secondly flow direction and flow accumulation
were calculated, finally stream net was extracted and analyzed. In result, catchments in Taigu including 29 levels were compartmentalized,
consequently 7 levels about agricultural water environment in relation to the level of stream net were defined respectively that are the high, the
higher, the general, the lower, the low, the null, and the unexisted watersheds. And further 5 geographical kinds of typical farm produce were
laid out.
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7 2RI, R T 2, I R AR TS E T
KA BEANKRFZRRBIBTFE B 58 B, Aol k3R EE
HERZ Rl 3 B e IX, FR 2% 7 SEIXEMAN H

3 g

KBS 58 5, RBHIRRARO K e Ak , 25
AWK BRI S 455 , TR A R Al
HBIAYT SR, FT SA X DR A 7K 1 R R K A
TRFF AN A i fR A — MK

T RAF AR FRIEEOR 1.2 40K X 57
AR ARAESF RIS , 3 4 AKX TP,
5 ALK XA 2 R SR L1AL, 6.7 2R K IX N FLA
RO, UBRIRAE LA 2.3 X IE 2 R g

TEAS AR X TR A A Ry R L, Z R
6 FIrZN KA I Bz K 1T, & 4K IR el — 7
AT ) ST 1) PR , 55— 75 T ASAT I K
Sy £ R o J LR AT, 255 A A RS, BES
TRAFOAON A K SR AT T e

HUTRAT B R EAO K IR Al 7, 2
A DEM SRt A rit 58, 4 & e i | 135
Gt e ABARM AT R AR AR R AR PR, HiAh
IEEANESEREX SR SISE R I E N /e
AKGEIRAE BUR N, ASWFTE R H R s AEs T BT 7 6 A
BB AR A A S S AT SRR BET B A (52 %

7 Sk, AT B4l Ry KA AN B JR AR TS

4 #ig

AIEICR A D8 SRR, R T RAYE DEM
KU 1] R SR AR, ISR IBGRT I A 73 M FLRRAE
PR B K 4528, KAT B4 29 26
FOKIX, WAL B IR BARE SR, 2t — R 7 R A AL

MR FREEZRAIIX . FELON KR X ) 73 B A |-,
MRA ARl T T e 4 BRCAR R 1 LR Al ™
A Ry, S RAT AR K A SRR B T A MERR R
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EE LI T A<= mn = M AR i = T S 1 E

Wik ®, VA4, KIRFS
(Bl ek, 195 Bili 215300)

B E ORI T R R SR FRAR T TR B LA o AR R g K I K R BEA T TE
SRR MRS , T2 e il _E AR08 [ GRS PR R T AR A T 1 B DR I AR ML LR 35 YA Bk . 45 RR W, i%TH 58.1%
AOBFIZ LN 44 T, 36.6%HIBEZ L EAL T E R, D 3 1 , 3.8% B2 L R I5 Y, 1L.5%RIBHZ L3 15945 76.0% 1)
VEWE K R G4 T L 24.0% (T A Ah T2 B, Sk 00 3 37 5 73.5% Bl K R 2 4x T I L 23.5% Al K A T R, Sk i T
3% Ry K TGS

SRERIA) A A5 7 PREE R PO s R

FE235:X820.2 SMHERAR S A X E4HS:2095-6819(2013)06-0079-04

Environmental Quality Monitoring and Evaluation of Agricultural Areas in Kunshan City, China
YAO Zhen—fei, WANG Shao—hua, ZHANG Jun—tao

(Soil and Fertilizer Work Station of Kunshan City, Kunshan 215300, China )

Abstract: In order to study the environmental quality of the agricultural areas in Kunshan City, the soil, irrigation water and fishery water
quality in the agricultural areas of Kunshan City were analyzed by sampling method and then evaluated by single factor pollution index and
composite pollution index according to the three national environmental quality standards including GB 15618—1995, GB 5084—2005 and
GB 11607—1989. The results showed that: (1) The areas of unpolluted plough horizon soil was 58.1% of the total fields, but 36.6% was of
warning level, 3.8% was affected by light pollution, and 1.5% affected by medium pollution; (2) The areas of unpolluted irrigation water was
76.0% of the total, but 24.0% was of warning level; (3) The areas of unpolluted fishery water was 73.5%, but 23.5% was of warning level, and
3% affected by light pollution.

Keywords: agricultural products; producing area; environmental quality; evaluation; Kunshan City
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IURE . — A X LA 1L H A5 BRI 9 K R LB S
o, R HCOEE, Tl EIR X FE AT R
T BN VR HREAT AT RE XS R v TS e A
b JE 323 08 7K FH A T BORE: 4% BR 1A% 33.3~66.7 hm?
KA TR R K 200 hm? SRAE 1 MF AU SE
K, AT HERAE A 265 A, HAUKFEH 217 4, Bi3¢
i 37 A A I 11 A5 KRR 84 A, Hir it /K 50
AN IKFEFRFIIK 34 4o FEIKAG HIRE S5, — ek X B
FE 1324, Tl R A X EURE 85 4 /KA H H iy
— A D] b —ANRER 1AM B SR S 3
B ALK S 0 SR el 2

12 HMmRE

R SR AR AR R A T L RS AR TR A
YEPI RS SE B AR 3, T GPS Xf 3L
WEATUHER B L5, SR S B BURE I ¥ ST BEHL 2 55K
B o o KRS H DL —He O EORE BT, SREETREE 0~15
em; g S 5 5t DL — B O BRORE BROG SRR IR B
0~20 cm,

IKFE AR AEZLR AR 5 H 500 mL 5 2 H i
SRAE 4, AR I E T H A PR S T Kk Ak
55 3 A0 S 2 R AT o Herh A HVE /K Hh 2 AR A IX
) R A A e 1) T B T T P EBORE: 5 Yl K
AR AR B SR SR IR R IR
1.3 #Emmiai

IR ST H BT R OR LB STSOS TR
T pH . ATk RIERES 2T 3 100 H
J& , 1l HNO;-HCIO0,-HF JH b kil #E , 425 Hg As 3k
FAEF2¢ 564, 4 Pb.Cr.Cd SR FH TR Ui £ 2
Peo ZN7S7S T B R FH PR W - T PRt B I, Ve it PR v
b, AT B PRSI 8 ) SR i A 5 . pH (R
FH BB HL AR S,

IKFERE SR H IR VEY AR B TR
iR pH . S HT T A He As RAE T
Bk, 4 G P Cd SRR P4 e ik,
ALK B TR B AR A A R A R
k. pH (ER B AL
L4 M FE

A7 7 P T R TP R FH B S Y g Rk
LA T Y T8 502
1.4.1 BTG5 YL Bk

Pi=CilSi
A PO BIG5 Y85, Ci Ry is ey SeDiE L Si Ry
15 I E BRI

1.4.2 S5 15 Y38 Kk
K WP 15 Y8 B0 T A

P oy B IREEE AT Y AR, Pie 45 BRI Yt
B YIE ; Pie A RIS Y8 E 5 R AEL
1.4.3 T35 Yo Tbrife
Fie B R A 85 o i bR ) (GB 15618 —
1995) H ZARIEIEAT RN , #2765 Yeda B05 T
TR A, AR 1.
F 1 TESLS IR

FgdlE GATTYMEE TSRS 5 YRR R
1 P..<0.7 s i
2 0.7<P 4 <1.0 e PR ¥ I TR
3 1.0< P<<2.0  Risg  +HES bR TS g
4 2.0< P.<3.0 hysYe 4 MBS TS Y
5 P;>3.0 Mg IR AR
2 BRESH

2.1 TEREREIFN
2.1.1 LB i

265 AR 77 it 77 1 A RS 25 S I (E R < R
0.11 mg-kg™ % 34.92 mg kg™ 7K 0.35 mg-kg™ fiHf115.61
mg kg™ Y 14.86 mg kg™ FN/NIN 0.023 mg kg™ T
% 0.014 mg -kg™, A2 i ¥ {43 %1 4 0.02~0.78
10.27~106.07 .0.06~1.29 .2.88~46.39 3.18~53.2 . K4
H~1.85 AL ~1.20 mg kg™ (3 2) . H AR A )
SR R T ORI X AR S, 43 i % e
X SN 114.7%M 77.4%., NEFRZEBORE KM
B 28 S B TR 56.6%F1 44.1% , b 7R LA T
255 R A5 R R, 3 20 AFR LT e R
& J@ RN 1A T LI, P REAELEAS [RI AR BE i b
Pi5 g,

PRI 7= i = R S e S i T 2 5 B
FEAy TR, 14 P Cd A ER TR
F2ES, M G He As T EAFEREMNER,
ARSI Ny, SRS 3 Cr 5 B T 3eHh, iR
SeHh I 2 E T KRR KA L1 He B W& F
Tt s KRR - 48 As 5 0 T, /N8N
RIS o KRR EEL RT3 ARG H A LR R0y
6.3%H 4.3% , AN[RIA 7™ it 7 b 2 [A] G i Pk 25 57 o
2.1.2 TA b JH A XI5 YL ity 7 i

ARURAE T A Al J8 i e DX HR A2 /KA H -4 85
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2013 £ 12 A

A e A AL JE FRUEORE 33 4, 7T JEL R 26 4,
TERR T FEIEORE 16 A, ERYL) JE FEIBURE 10 4>, 85 4>
AR EE R E R . 8% 0.12 mg-kg™, % 28.32
mg kg™ K 0.42 mg kg™ i 16.92 mg kg™ HF 15.64
mg-kg™ AN 0.025 mg-kg! IR 0.014 mg-kg,
AU AFEEESRAOEEAGH, Hh 9 4MERT
FHAR, 2 MMEMICR MR, AR 0T, R
TCE S BRI > L T Ak > B G A ll > HL -4
b, A T AL R A TR o A, 5 R OT R TE
ANTRIAi Ml & Bl 5 i 22 R R

2.1.3 135 Y i TN

AR YR PEAN %o R 5% IR 5 5 i A o ) (GB
15618 —1995) /1 — AR e, 53 53 H 54 7= Hpg F- 1
BTG YR RORNEE A5 YR, D3R 3. 45 LR, el
265 MHFZE LR, LA AR BN 0.61, )8 1 &
B KT . H 58.1% M #HZ T LR 415 Yede B
Py <0.7, L3R4 i, 36.6% 082 LI A
15 YLFE R 0.7<Pyy < 1.0, 1 AL T E5 PR, My it
i, 3.8% M2 L IELRAT5 YL 484 1.0<P Ly <2.0, &
HEORRT5 Y 1.5% 2 AR A5 YA 2.0<Py <
3.0, B8k g,

AL 72 i = H A, /KR L BRSH SR
MR AT JeAa 551 5 0.57.0.39.0.45, g —
GUFIE Ko LA TS AR EOLPEE , KA 57.2%
AT AR B 22 4 W I, 37.3% 1 T AR AL TR B,

W T T L 3.7% 1 TE AR R TS Y 1.8% 1) TN R Dk RS
e BhE M 54.1% 1)1 BUA B % 4 5 T, 40.5% 1 FL
b FEFRBR, M T T L 5. A% AU RS YL SRt
90.9% I THI R A 46 4 I 9. 1% A THT FRAL T B
NI o

I it B AR T 43 (8 M 3k 4341 R L 265 A~
RS, I 14 ANFER I E SR & hs, b 11
AFEGL T EE 78.6% 03 41 T T Ak R AR X, 3 AN
di i EE 21.4% 0 F— e X o LA EZ5SKE, Tl
ST HeTRE R S I E S m s Y S B
() F R D[R] A3 FHOR i 3 A AT e
2 R fift FH R iR 2 6
2.2 EBAKREITEM

50 A~ FH P R KRR S 0 45 SR T 340 - 4R
0.000 2 mg - L™, % (7N H)0.004 3 mg-L™", 78 0.000 2
mg- L7, fif 0.000 2 mg-L", 4% 0.000 4 mg-L",pH {H
7.5 b F T E A 82 mg - L7, F ALY 0.007 mg L7 (%
4) F R Z A HPE K Bdn i (GB 5084—2005 ) F
TFRFRPEMT , 50 ANFE S T K RE 23R R B bR

Fi JE ) 2 A FVEE /K b ) (GB 5084—2005)
FEARPER I H R AR S SRS TS AR B, 4
R, 2T 50 MM K2 A 15 Yei B0l
0.66, HoHr 38 ANFE AT L b7 BB 76.0% 1T R K 25515
PeIREL P <O.7, M4 TF 12 AR b Bk
24.0% W HEBR K ZR B 15 QA8 41 0.7<P 4 <1.0, AbT7%

F2 BUHmEKFRIFHAKETETEYFHIRE(ng-kg)

1594 K AEH Bk S RS ] 75 i Y BRRE% KX
Cd 0.11a 0.09a 0.06a 0.11 0.02~0.78 24.8 0.116
Cr 25.9a 73.2b 84.07c 34.92 10.27~106.07 254 65.72
Hg 0.38b 0.25ab 0.24a 0.35 0.06~1.29 56.6 0.163
As 16.47b 11.04a 13.92ab 15.61 2.88~46.39 44.1 8.8
Pb 15.15a 14.14a 11.55a 14.86 3.18~53.2 32.0 20.3
VAVAVAN 0.028a 0.02a Fter i a 0.023 Feker Hi~1.85 293
T 0.017a 0.01a Fte a 0.014 FekhrHi~1.20 25.8
T« [/ AT AR B3R R AP AE 5 P 22 57 (P<0.05 )
#*3 BUMKRFERm TS LM RN SR
P R - I T T
Cr Hg As Pb VAVAVAS T
FKFEH 0.37 0.08 0.76 0.66 0.05 0.028 0.017 0.57 1 A
Finkesii 0.30 0.24 0.50 0.44 0.05 0.02 0.01 0.39 1 i
T 0.20 0.28 0.48 0.56 0.04 0 0 0.45 1 EiE
4 i 0.37 0.12 0.70 0.62 0.05 0.05 0.03 0.61 1 EiE

T PR I 2 L SRR S ( — JORRME(GB 15618—1995) .
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®4 REERKFERNER (ng-L7")

Wi H pHOTEE ) cd ™ He As Pb CODy, WAL
Sty 75 0.000 2 0.004 3 0.000 2 0.000 2 0.000 4 82 0.007
Py 0.88 02 0.043 02 0.04 0.02 055 0.003
P 0.66

T P o dR UG AR L, P o R R 15 B8 8. Tl

TR, Ay i i T o 22 0 ATT , A PR T K ik 3 T
FA HRERE K T AR
2.3 al K RETEMN

34 AUV IKAE AT I EE RS- BI{E Ry - 5% 0.000 2
mg+ L, 4% (75 #)0.004 mg-L", 5k 0.000 3 mg-L",
f#0.000 7 mg- L™, £50.000 3 mg- L™, pH {8 7.7, .1k
10.000 7 mg- L' (5% 5) . AR E 5l 7K 5t b 1
(GB 11607—1989), X 34 A~ il 7K A A I 2% S g 7K
FUEOCHAT T, oK AR AT R AR 4
KR, 27 AFERE) pHAE L o5 B 79.4% 1 Il KA
SZ.Y I8

F5 EWKREWMER (mg-L7)

WiH pH(J&EZ4) Cd  G*  Hg As Pb ALY
S 7.7 0.0002 0.004 0.000 3 0.000 7 0.000 3 0.007
Py 0.90 002 004 03 001 00015 0.003
P 0.68

i 18 [ 5% el K 5 B oE (GB 11607—1989) 1144
BRER SR ETT YRS, G5 R, 2T 34 Ml K
FEP IR G5 A8 80 0.68, Hor 25 ANFE A i 8k
T3.5% M K EE TG YFREL P <0.7, W4 3E
T8 ANBEM L BB 23.5% il K 25 A TS YR R
0.7<P < 1.0, 4 TR , Ry i i 5 1 AR Lo A
B 3% LK EEBTE YR EL 1.0<P  <2.0, KI5 YL

3 it

(D Emi#fh +5 his e ¥y 0 34 & 553 3 h
5% 0.11 mg-kg™ 5% 34.92 mg-keg™ 7R 0.35 mg kg™
15.61 mg-kg . %% 14.86 mg-kg™ . A 0.023 mg-
kg™ TS 0.014 mg-kg™, PALERERNY,
58 1% 13 hy 22 4x 1, 36.6% A2 134t
TR, i I L 3.8% Ak 2 R s g,

1.5% 0 #F)Z R i gL

(2)ik 20 Z4% , Rl it A S Hg As 75 4%
YN A —E B . TS & HE ARk 431
IS AT R, T8.6%FE i 3 Al T LA 4l Ji i A X
21.4%MFE S F— AR X A M R, T RE S Tl
“EIEHEBOR gl gl AR Al R i A 2
Ao BN RSB L = HER , S S R X
B2 WL b T | LB A5 7 YL 5 KR [T R
15 YA R B S ORAP AR 7 i P PR

(3) B 11T A HH 08 AAAS: I 445 S~ Y5 (6L 43 531 o
pH { 7.5, %% 0.000 2 mg- L™, %% (75 #1)0.004 3 mg- L,
7k 0.000 2 mg- L™, 1 0.000 2 mg-L™, 45 0.000 4 mg- L.,
fb2F T A A 82 mg L, ik # 0.007 mg- L', Z43#7,
22111 76.0% BE WK R 2 42 i , 24.0% ) HE IR K Ab
TR, b 75 1 o

(4) B 1L T ol ARG 25 S Y946 45 300 pH (A
7.7, 4% 0.000 2 mg-L™, 4 0.004 mg-L", 7K 0.000 3
mg L7, ##0.000 7 mg - L™, % 0.000 3 mg L™, f A4
0.007 mg- L &3 07 , 4T 73.5% 19l K M4 i
1 5 23.5% Al K A TR L S 15 T L 3% )30l
KNG Y, FEE pH (ERIRT R

S
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Geodema, 2005,128:301-311.
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BE IR B IR e DS BN TR 775 R IR BB SR
e, 3 B, mERT, £ O, WeeRrl, &5
Al BFRHE 4P BRI T A P07 M i T S50 TR B 5 47 B R T S35, K 300191)

W OE T DRSS MR R B R e BERE 1) S AT i HIE T R TR A ED R T b B R R Bh AR M i AR R
B ORENR SRR I, — S BRSO (33—, TS IS (GC-ECD R . 2448 5 rR NG B /3510 0.001~0.05 mg-ke™' I,
SN 2 Ky 85.76%~93.53% , AN AT HEM 2% (RSD) K 1.449%~7.33% , 152 W Tk e 1) 5 fT Ay 4 JB ¥ B2 (1LOQ) 9 0.001 mg-kg™,
2009—2010 47 R T5% 15 b P9 FH (V) 5% B X6 45 SR 3 B Wk ok P /4 0 0 S8R R R - 3 P i A A b, B 40311 6.08~6.30 d
F14.92~7.07 d, JitiZh)a 21 d ATHARRITE 91%LL 15240 g- L7 WENREER ST R FHERER R 480 g-hm Hil 1.5 fFHEFEFI R 720 g-hm™
SROKISESE 1 IR, 75 S8 SESOIR S B kI e 7 A% S SR S - 89 o (0 5 28R B8 43 B A i MR FE 0,076 2~0.649 6 mg - kg™ Fl1 0.020 7~
0.305 0 mg-kg™o ARHE I FHERES S , HEISOMEE Bk I 78 T 4% 25 v 14 i 8k R BR AR A 1.0 mg kg

SRARIA < ENR TR RN s THAR B AR TR oh

i E 435 :X830.2 XHERFRARRD: A XEHE:2095-6819(2013)06-0083-04

Residue Determination and Degradation of Thifluzamide in Potato and Soil

QIN Xu, SUN Yang, XU Ying-ming", WANG Qian, YAO Jin-gang, GAO Yang

(Agro—environmental Protection Institute, Ministry of Agriculture, Key Laboratory of Original Agro—environmental Quality of Ministry of A—
griculture/Tianjin Key Laboratory of Agro—Environment and Agro—Product Safety, Tianjin 300191, China)

Abstract: A method for determination of the thifluzamide residue in the potato, potato plant and soil was established. The field residue de—
cline study and final residue trials of thifluzamide in potato in Tianjin City and Nanjing City were designed. Samples were extracted with ace—
tone, partitioned by methylene chloride, and then detected by gas chromatography (GC ) with electron capture detector(ECD ). The fortified
recovery at level of 0.001 mg-kg™ to 0.05 mg-kg™ was ranged from 85.76% to 93.53%, with relative standard deviation of 1.44% to 7.33%.
The limit of quantification was 0.001 mg-kg™. The half-life of thifluzamide in potato plant and soil were 6.08~6.30 d and 4.92~7.07 d re—
spectively,with over 91% degradation rate after 21 d pesticide application. When the recommended dosage (480 g-hm™) and 1.5 times rec—
ommended dosages(720 g-hm™) of 240 g+ L thifluzamide SC was sprayed once, the final residues of thifluzamide in potato and soil were be—
tween 0.076 2~0.649 6 mg-kg™ and 0.020 7~0.305 0 mg-kg™ , respectively at harvest time. According to the results of this study, the maxi—
mum residue limit of thifluzamide in the potato is 1.0 mg-kg™

Keywords: thifluzamide; determination; potato; soil; residue; degradation

WELR e (thifluzamide ) J& 58 [ e INER A mIWEGD FRISMULHE (8], LLE O 115, pH {H 6.5, &R

B —Fh 3k R R, 1994 425 B 2 1A 32 T
LRI IR AL =, B iR . PR
by 2l e R A, LG S 177.9~178.6 °C,
20 CHHEK H i EE R 1.6 mg- L7, 43 ic R4 4.1 1l

W Fs HEA:2013-09-11

BEETE Al A2 5108k i il i 5

TEEE 42 JU(1982—), J  fit-, Bt , =2 NG AR 25 5% B I5 oAt
NESH ARG . E-mail : qinxu621@163.com,

*EEEE BN E-mail : ymxu1999@126.com

9%, K ZMEZ 0 LDy>5 000 mg-kg™, K&k 4
B LDsp>5 000 mg-kg™ . W& K Tk iz Jag T 10 e s Jrde 245 5%
P, B > EE AR 250 AT RE o A R
P AR EA b R P HE R, — B
KPR BES G A 2 IR X 22 A% T AR T & R
W TR PR TR I PR T R DA A B 1A e A B0
FLIE A TEYE U 7 R A9 LT 5 | S 9 5 an st
9 LA A5 A R

H AT e AR 245 B N AT R s s 27 (B A7 56
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WE R IR AEAR T it % B A3 BT i 4G i AR A
i Rejeb SFE i B 55 28080 A0 €2 135 1 (HPLC) A& i) 1 e
TEAEAE RS, DAL Lee 250 FHA A (G35 =51
PTG (GC-MS/MS) A T HAE A S 5%
T AR SR SRR SR F GC—FID X Ho A o it ik
TR BT IR o A SCR AU (- iRl 2%
(GC-ECD) #EA A, g~y 1 WEmk e e 75 1338 | 548
BRAMRAN S b Y FR R A vk I E R H AR s
F5E T WEK TR 7E Hh % v 3R B V5 oA 7 oR , il
FIAE H 8 2 T i e Kk B B £ (MRL) 14 4= FH A
WU P ) B T B R E AR

| MRS

L1 FENFEEIKH

Agilent 7890A BV AT, Ay HL T RAG I #5
(ECD) (& EZHEe R 23 7] ) s Heidolph LABOROTA
4000 70 Jiig 7% AN (5 1) il 3 /R A WD) s ZHWY -
2102C AU Z 47 i (b VR o0 B A
H3E AR E] ) ; T-25 basic ULTRA-TURRAX = 3 A
YISl (FE[E IKA 23 F]) s MILLI-Q #E 4k K 4L
(Z£ [ Millipore /A ] ) ;SL-302 HF K (W E i
FAF G 2 B A A BR 2 7)) s SHZ-D (D A 3 K =X
TS 5 (B R LT T AR AR A BR A ) S g
RHE,

PR S e oK R A A S AR BN R B
28 ;969 1E WK THE i s o i 1T 240 g - L7 W8 I Tt i 2 77
I, 357 5 ] P EC Ak 2 (O D3R BRA Bl 43
EIE/E
1.2 A E
1.2.1 A B 5

AR A FRE 20 g L HEE T 250 mL JE 1A 2E
ZHAPSHA, A 50 mL N, SE R 1 b fhiE,
FH 30 mL NERPEGR SR . A IF NIRRT o )
A 100 mL 5% NaCl %3 . 4390 50 mL — & B ke A&
B2 W, A A H BEAH I JOK R RR K o el
FER AR 2T 3T 10 mL PR E 2500

ThER IS RIRRR S . 43 AIFRE 20 ¢ E VIR
1) 8 S AL S KA ARAE T 250 mL Bef A 50
mL P, R A S AL SR 4RI 2 min,
g, 30 mL NERpE R . DL A ER R 13 4b
Ly R
1.2.2 g 25

GC-ECD, #ERE FIJELRE 270 °C, HERE & 1 wL, R4)

T RS s HPS-MS AN H: (30 mx320 wmx0.25 wm);
AR, WY 2 mL-min™; B P FHE R 4G
TREE 150 °C, 4549 1 min, DA 15 °C-min™ FHEZ 230 °C,
PR3 5 min R R EE 270 °C, 7EULAAET , WERK Tt
JHe () O B3 s ] 24 27 8.8 min,
1.2.3 trifEth Ze i 2 il

43 ) FH PR BRI ] — 2R 400 P M Ik P e s MV ¥, I
Uk B4y 5 °A 0.001,0.02.0.1.0.2.0.5.2 mg L™, 7E
1.2.2 W5 T T , DAERE & il AR b, U
T RCA AR AR Tl B o £
1.2.4 T ENSeR RS

S3 IFREES [ 58 ED R SR R RN o 48 S R SR
A5 20 g, ) HE AR AU NG B AR EVA TR T 0
434053 R 0.001.,0.01.,0.05 mg-kg™, BN BT 43
B 5 A TR, I Bl a3 b TR E R
1.3 HIEE
1.3.1 75 88 S b T iR sh a8

W 3AEE/NX, BN 20 m?, 78 A
K2 2K T2l 55 it 2 Ah FE 1 U, it 2450 & ok 720
g-hm?, P25 2h.1.3.7.14 .21 d H/NX LLFEAL
2 5 SORBE B AR 2 kg, VIRRIR A1 J5 45 DU 433
BAE 250 g, BT A FF o RSB RS B8 (g5, -20 “CLU
TR IKAE PR AR
1.3.2 76 -3 i I AR s 28

TEIR I e T e — B 10 m? 6 4% 1
HH (1) e i 8 R h A, 5 AR AR T A7 5
AR R AT, N5 2 A3 1 U, it 250 i
k720 g+hm™>, FEEZ5)5 2 h.1.3.7.14.21 d LAKGAL
2 BT AR T (0~10 em )2 kg, KERAY) 5, TR
i 1 mm §ii 785057, Fe DU 4315 B FE 250 g, A R b
FHSRMSERE 45, —20 CLL AR VKAR AR AR
1.3.3 25k A

W2 2R &, 43 480 g-hm™ il 720 ¢
hm™,240 g- L™ BELK e B 77 A 7 SR R A s 28
H 2BV 25 i 2 AL B] 1 U, /DX TE AR 20 m?, A 3 A
INX o FE S EISOIR W B/ N X R R AR 88 2 kg, V)
PRI JEHE I 735 B 250 g0 3/ NXCR 1 3E(0~15 em)
2 kg, BBRZ2Y)E RS 1 mm G 78405, #5200 432
R 250 go PP AEA HBDRHS B (45, 20 “CLA
AR IKAE PR AR
1.3.4 X B

TG 5 a0 DX A A it 24 119 % 2 b A Sk o)
RRIX, 75 Eh 88 BRI 43 1) R A Eh 8% B A0 L3845 500
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g MEDXS BERE A, ARl FHEBRHARBRRE 45, -20 C
AN ARIEL AR PRA7 - 0

2 FHRESH

2.1 REGAFIRIZSE

A3 BIBEBNER | REAZEIX 3 Rl UL A $R B
eXf HEARIBUSOR . S5 R AT 3 Rl i
AEIAF] 80% LA bRy IR, HAE @ I% A rh HeA TC % 5
WA, AL T SRS s A v FX AR i fe 35 i T
RS T R PP TBSE T ) P P e o R S AR AR A
TEACIBUNAT R U FLAL IR G, SOAS S0 e RPN I 4
B
2.2 ZMEXR

43 531 € 33 5 A T C 1) — 2R 1) ) W PR R fe s
TR, R e FE 43 512h 0.02.,0.04.0.1.,0.2.0.5 mg- L,
TE 1.2.2 @S AT | SR Ak A )7 R =
1 589.1x—18.73, #136 B %k r=0.999 6, 13 B HAE 0.02~
0.5 mg- L™ Ju N 2 RAFRIZMEC R
23 FiERKHR EREMBEE

I3 BIRRIAS [ | Eh R AR AT T 44 B AR S
st 100 G T % VA TS ) 8 PR B Jle A M VAW, e o TR
TSRS RIS A VA AE L A AR AR N L B
SRS P R S AR HE BT B R B D 0.001 mg kg™ Y
W PUR: T file A it o B VS B £ 43 50043 1) R 0.001
0.01.0.05 mg-kg™ A, HAE U0 EICR Ky 85.76%~
93.53% , 735 St ZECH 1.44%~7.33% , 58 421k Je A 24 5%
BT R SER (3R 1), 3R i I8 WLIET 1~14] 4.
24 HEDTRKELER

2009—2010 A-AE R EFNTT A0 pd P HB T T 2
AERYR IR . 45 R R BEK L AE 8 B AR A
-3 b )k B ek R i 24 R T 17 S T T
PR E 21 d, WERRIBERETE S 4% SR PR Hh ) T i 34

TE 91% LA b, A Hy e SR R A A 338 v () 5 B T e
TN 6.08~6.30 d i1 4.92~7.07 d(F& 2), % MH
(b 2E AR 25 2 A VAR BRIV U ) AR P s o, g
W T Jie 76 1) 85 AR AR A L e rh Y 8 F 5 B A 245
(T\»<30d).
25 RARBIRKER

240 g+ L™ WEIK ;e i R R B it 2 1 UK
PRI X, 7E Eh B SO, I K B R 7E 4% S8R L 1
H ) S5 2 5% BA 43 R 0.076 2~0.132 4 mg -kg™ il
0.020 7~0.102 8 mg-kg™; 1.5 {5 # FI S 25 1 Ay
R X, WERK TR AE B 4% A+ 8 rh i B A BR BE 1t 03

Response_

55 :10090612.D\ECD2B.ch

AR

1.4e+09F
1.3e+09F
1.2e+09F

~ 1.1e+09F
S le+09f
D 9e+08f
8e+08F
Te+08E
6e+08
5e+08E
4e+08E
3e+08E
2e+08E
le+08

Time

Wil 7

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
F5} 8] /min
B | ke R NI B (0.05 mg- ke )

Response_

e "

| 4e+09F {55 :10090635.D\ECD2B.ch

1.3e+09f

1.2e+09

1.1e+09E
1e+09E
9e+08E
8e+08E
Te+08E
6e+08E
Se+08E
4e+08F
3e+08F
2e+08F
1e+08

Time

HREABY

Wi 7 {FL/He

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
st ] /min

B 2 kRS E

& | EIRBERRTE D0 E R AEARAN LR A AR N [ i 2R

. ; } B4/ % g
Bl IR me kg™ 5 3 4 SISO G0 AR G 25 /%

AT 0.001 92.09 83.52 82.86 89.78 80.55 85.76 5.74

0.01 90.12 90.40 88.18 85.24 92.82 89.35 3.17

0.05 91.44 93.55 89.40 90.57 93.87 91.77 2.09

+4 0.001 83.63 85.05 96.09 83.27 95.37 88.68 7.30

0.01 93.34 89.88 92.49 86.35 84.62 89.34 4.24

0.05 88.23 89.37 86.90 90.30 88.85 88.73 1.44

AR 0.001 93.21 86.05 104.69 92.84 90.86 93.53 7.33

0.01 83.92 92.37 91.91 86.35 89.15 88.74 4.08

0.05 83.66 84.98 85.70 89.86 88.33 86.50 2.93
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Response_ Response_
E.10090615.D\ECD2B.ch 2. 10090623.D\ECD2B.ch
1.4e+09) A ¢ 1.4e+09) e ¢
1.3e+09 1.3e+09
1.2e+09 1.2e+09 7 CF0/
1.1e+09) AR B 1.1e+09) AR
< le+09 1e+09,
T 9e+08 = 9e+08
m 8e+08 & Be+08
= 7e+08 = 7e+08]
= 6e+08 = 6e+08
5e+08 = 5e+08
4e+08 4e+08
3e+08 3e+08
2e+08 2e+08
16+08 n 1 1 1 1 1 1 1 1 1 1 16+08 L 1 1 1 1 1 1 1 1 1 1
) 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 ) 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Time 5} 8] /min Time 5} 8] /min
z A Z3 Ao o N
3 BREZEAEE 4 D E Ik BERE R 0 ECE B (0.05 mg-kg™)
R 2 EKBIRE DR EEKIN T ERRBEEHE
R R
SR 0] B s 1] FE KR + 35 FEAK + 35
BRE i mg-ke! BRI BRERHmg-kg!  WMEE/%  FREEHmg-kg! W% FREEHmg-kg!  HAEE%
2h 2.007 3 — 0.960 8 — 2.153 1 — 0.386 1 —
1d 1.498 0 2537 0.585 4 39.07 1.654 1 23.17 0.147 6 61.76
3d 0.898 3 55.25 0.393 2 59.08 12345 42.66 0.138 8 64.05
7d 0.458 6 77.15 0.360 4 62.49 0.404 8 81.20 0.108 2 71.96
144 0.429 1 78.62 0.134 4 86.01 0.294 5 86.32 0.067 4 82.54
21d 0.149 3 92.56 0.035 3 96.33 0.193 6 91.01 0.029 0 92.48
TR C=1.522 30110 €=0.792 214 C=1.640 8¢ 114 €=0.230 4¢ %%
AHSE Ry 0.956 7 0.982 6 0.945 3 0.936 6
SE/ 6.30 492 6.08 7.07
B4 0.089 7~0.649 6 mg kg™ F1 0.022 5~0.305 0 mg * 218 .2 8,53, % 2 E-4- = P RE-5-memk B R Y 4

kg™ o T W A ft 24 790 R 1, 7% 2 A L e gk
P 14y SRBRE S R R

3 it

AR SCRIFGE T T VR Pk e AE 4% SR 3 Y
B EA AT i RN RIF S T VR IR T e T % S -
R RIS LA TN, AL T GC-ECD g B4
1 498 R E IR T B 1) 5% BR 43 A 1 o DR BR 25 R 3%
B« E R ERGE T 8 A bR AN 3 P S AT R
SR G L RT RV ) 240 g+ L7 BEDK L
BIEA 1 FAHELER I 480 g-hm™ Jiti FH /1N X
BRI S S T I R R AR i 0.132 4 mg kg™,
Fie 1.5 FEHEFET 720 g« hm™ it FH () /0N X g ok i
JHAE S P () e s AR B R 0.649 6 mg-ke ™' HAT
TH SR T 389 A 0 S R TRk fre A 5 4% S v ) B R Bk B
B (MRL) B RS2 410 e B, A5 1 B 2 4% B i
B S5 A AT LI ] 22 i SR SR

SE k-

(17 378 57 B 55 90 78 TR A TR W 9B I e 7], 1 AR 24, 2000, 22(5):
56-57.

BTG, AR Tl 5 TR, 2011,28(4): 30-33.

31X H. 24%BETBERE SC B IR /K RSSO A iR IR0, %

25,2011, 17(14): 192-194.

WIS BRIs B, F 430, 25 24% ek BN (i 8)SC B Gk RSkt

B FEAIART]. Al BHGE TR, 2010(2): 44-45.

[5] Birahl, R A2 249158 1k Bt ek 77 57 Gl )Xo /K At SURN G 1 245580
IRIE[)]. A 2Rl 5 H, 2007,25(3 ): 30-31.

(6] R DRI SRR PR 28 WERkIE I 5 1 X 55 28 B O B TR /K R Skt
9 RIS E AN, R EIRK, 2011, 17(2): 54-55.

[7) ZB4A, %6 T, 90 B, 5. JROBUBE I LE - 3 1 3% T 1 RO
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A5 RE X 7K FE 0 F B & B4 £ 4 e T s/ 1A B 2 Pl
AP, RAEE, 30F R, KKK, & 3K, X457
(AL IBFR B BRI T , KT 300191)

B AT AR TS TR S FRBRO SR A R KR 0 A ) A= 0 B T B R 2R . 45 SRR - A e [RTA D54 RETE S 500
mg-L7'Cd (R B IEH AR K, R HRGR I TIH4RBE 77 o 76 50 mg- L7 (5RMA T, R0 vd FC A AR 2548 m /K R Rh-F i i k%, B
TEHABFRAL BT, HRh P 0 FC B0 5181 25T S 25 5 o F A v PRI X KRS 5 ) & ZF HE R AT 320 {HAE 10 mg- L'Cd AR BEF,
FAIMI 5 FQ R AE 3548 R K R D T (075 048 BOR0) AR 2y B AR G AR SR AT AR AR SRR 11 2% 5 FAI 1 o R R0 400 A 40 1 0 28
BEFEICENA , (A AR AR RAREE . £E 50 mg- L7 A1 100 mg- L AR EERRAR BT, 3201 v FR BDOHHR 3 R BEA S

SRBRIA) AL e A T 5 KR s 10T A 5 11 v ER R 5 TRk AR 4

HESHES X172 CEAPRAERD: A X EHS:2095-6819(2013)06-0087-04

Effects of Burkholderia on Rice Seed Germination and Cd—tolerance of Rice Seedlings

LU Zhong-yan, SONG Zheng—guo,GUO Jun-kang,ZHANG Chang—bo,SHEN Yue, LIU Zhong—qi”

(Agro—environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China )

Abstract: We studied the effect of Burkholderia sp.D54 on rice seed germination and Cd—tolerance of rice seedlings under gnotobiotic Cd
stress. The results showed that Burkholderia sp.D54 could grow normally under 500 mg+ L™ Cd stress. Inoculation of Burkholderia sp.D54 sig—
nificantly increased rice seed germination rate under 50 mg- .'Cd stress, but it had no effect on germination index of any Cd treatment. Inoc—
ulation with Burkholderia sp.D54 could significantly improve vigour index of rice seeds and total root length, surface area, tip numbers and
tolerance index of rice seedlings under 10 mg +L~'Cd stress. Inoculation of Burkholderia sp.D54 could promote the growth of rice roots, but

had no effect on the shoot. There were no significant difference of root length, surface area, tip numbers between inoculated and uninoculated

one under 50 mg+L'and 100 mg- L Cd stress.

Keywords: PGPR; rice; cadmium; seed germination; Burkholderia sp.D54 ; tolerance index

TS G 22 R ] i I Y - S T e R
— FERHBEER YR i A S T A A )
EREERARSEHICR  TER N R R3] —E R 2
SR A BACHEE I R E S A K REA B
PR AR, B ORI TR G R YT B
ST IEIAAR g i HLA 5y 3 i R A5 e B i A
WNE S BRI E TR R S35 B B P AR5 15
TR X TR — R A B R AR AR /KRS A I SR BE T

Yrfs B#E:2013-07-22

ELWH: HEHRBEIEETH (41071217 ) ; “+ AR 4530 1=
FRHET R IR 38 A Ak e B OCHEB R 5T
(2012AA101404-5) ; tPr Y g 23 25 PERHIF Bt T SE AR 55
a2l

EB RN :BE M E(1988—), 53 P H B, LA, FEEME
RSB E T . E-mail: luzhongyan666@sina.com

*BIEEE XPFF  E-mail :liuzhongqi508@163.com

FHRRARAPR IR R FRDRER & AT B S bR
SRR TS YR X R e A 7= [ — R RO s

M AL AL TR (PGPR) 48 42 18 FHIYIAR & , I AE
B R A AR K BB . PGPR BB 1L
FEAEAE KR AR ACC B A AR FR A
BB AP, L7 L7/ a RN =Y (R 7k 105K 1| B LK i
BAR LR SIS 5% T 2 AT TR0 28 fifk /KRG B Pt 9
i, @R R AEKFZ 600 mg-kg™ EFIE 451
T A ZEAT R DBM REA AU M RE 3, I L
PEAKFR A K, BT A B G AS T %o R b S5 AR 5
TEA e 97.8%F 77.2% , HEF w4 BIAR T
15.1%M1 19.9% . 4@ e A= B 7R3 = /K Ag it 47 5E 7 Al
PR I bR BT AR R & SR 1 A F (B

A5 38 3 R I A 4 A= A0 58 [ D54 FK
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REAE R I BT 1 A i A BRTRS KA b1 i K 1
SN, IF AT TR AR AR AR RIE A B i e AR
FRORS KR A= A T B RS2, DA 0 2 A R 11491
PRI S5%

1 #MHETE

L1 st

KA AR 24, 18 TR AR AL A PR R
TASEERTE D54, Hp FE O PR R AP R e e A= 25
BEHL S IR iR
12 AREKEEKBELHNE

43 9% B 0.50,100,300,500, 1 000 mg- L™ {148
WeREALBR  BEASAL PR A 3 Yk, e IR IE a4 K
4 BUBRFRARAT (I T 2 mL A 200 mL (92 R
SMN WiREs IR, £ 38 CHYFEK LA 150 remin™
RIS T2 h, VE R FI. BX 2 mL Fh5- A
100 mL Jo T K 5% &V BE SR 2 R SMN I AR 5 7 2k
L 7E 38 °CL 150 remin™ MF TR 5TE 128 h, 43 8
h BOREI 2 B VR AE DK 660 nm (% OD {#.. AR E] Ky
BEARBR , OD B g AR ARZ: il TRARAEAS [ 5 2 R 1Y
A . BE SRR - T #R T, 1% 5 (NH,),S04,
0.2%; &1 ,0.2% ;K,HPO,,0.05% ; MgS0,,0.05% ;
NaCl,0.01% ; FeS0,,0.005% ; MnSO,,0.005% ; pH 1H ,
7.0,
1.3 B3R

I3 B QO IHE K (CK), @1x10° cfu-mL™" (1)
W (B),310 mg-L'Cd(Cd;), D10 mg-L'Cd+1x10°
cfu ~mL™" (K (Cd,+B), 350 mg-L'Cd(Cd,), ©)50
mg+L"'Cd +1x10® cfu-mL™ B (Cd,+B), (D100 mg*
L'Cd (Cdy) @100 mg-L'Cd+1x10® cfu-mL™" &) # &

(Cds+B)8 LB, R Al 58 =B HL B, FEHLHRS ,
523 o TEBURE I — /KRR 78 5% NaClO ¥
HIRIE 15 min J5 , FIJCTE K BEE, AMES 24 h )5,
e N REAT 10 mlL I R K B TR VR B 25 R A ) T
WA B AU AR RS IR L, BRI 50 Kr . 7EREFRAH
HIEHR 16 h, SIS 8 h,28 CHYSAF SR F7 7 d.
S0 TR0 W8 I T 7 fuf 08 A DRI o
L4 MEEIRE T ZE

REFWAR A H LSRR ZFR R4, 55 7 d 45
J& B LA BEALE 5 Bk AR R 49354 (EPSON STD
1600, WinRhizo system V.4.0b) JEF 74734 , I % % 14 79
SR RIS . FRREALIR 10 #k 4351
5 &)y P AR G SO R 2 o B, THAR A AR PR KA
P11 2548 R EFHRER I 148 BRI R4

REHR(G)=CRFM T BUMAFI 780 x100%

REFARE(GCH=X (G/Dt) (Gt g v d (R ZFEL, D
R EFH B

T JIH8EC (VD) =SxGI(S % i SR )Y

it 4 B (TI=RLm/RLe (RLm 45 A B AR 2
MBS, RLe SR BEFAR 2R A )1
L5 HES

A B4 R F Excel #1 SAS8.0 #4748 115347,
F 200 )7 224381 (one—way ANOVA ), Duncan’s
multiple —range test £ 5 LK IO B H k2 R (P<
0.05),

2 ERE5SH

2.1 SRiMEXH AT KEE K
W 1 PR, BARLEA WL I B b T #RRE AR
K, Won R I FREE . S MMRE HEZAE 500

-0 mg-L*
-©-50 mg- L™
& 100 mg- L
7300 mg- L
~>- 500 mg- L
—~<& 1000 mg-L"

0 20 40 60

80 100 120 140
/b

1 RERESRIMNE TR RER £ K i 2
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mg- L7 DUTFIE, BRIEA S E I 0 s ) A — 3,
AR E G, 50 mg- L (ORI EE AL BRI OD {5 %F
HEBEAR —F, D 100 mg- L™ Y HRAL BT 46 Bt 4 Sk B2
4T, OD [HZRHTRFAR . (HHRRIR AN, R m ik
B E B B AR AR KA B (A E R . FE
1 000 mg- L™ BY4RIMHE T, BEHRIEASTEON FfR e 1
BRI ) E SR, AE R AR I, (AR 5 LA ik
FEWRBAL. FRE N S RELE T, AR
D54 A KA 2 Z
2.2 185 KE XK TR FFHE & B 2200

W 1 iR, W SR AL BRYE FE 3 o, Fh 7 B Y
R R R EL G T HR BONA) A 4l B AR B A 2
fif B AR o 7 10 mg- L fUERIA T , KR FP T A
KHREX IO 225 0 Y0 vk B 4R = R 50
mg- L™ 1 100 mg- L™ B, ZKFEFR 7 A9 85 & A4 B .2 3]
POl 7€ 50 mg- L f4RMNA T, BRI e [R B RE B %
F mE KRR T & R (P<<0.05) , B 78 Ho At 4% ik 38
L R T F R RN R N B . A
i FC TR K RS A -1 & 2R 8 5002 . 7 10 mg- L
PIERINE T, R o FC B A BEAY TS S48 50 242
o AE7E At v FE AL PR T, 322 1R 5 AN $2 T Ah B ) T
HEH IR EER. 160.10.50 mg-L™ fFEMHA T,
T A A FRLAE 4R ) AR A AR E, {HE 100
mg - L™ BEREINE R, 32 T A P55 AN T2 A A P A AR £
TWFEESF . ERRBEFMNE T, 2R EAC D
22 5 B2 TR A B 2 e T R )R e A B P N TR

BORR 2% = TR Rl BE SR R A A I X B (P<
0.05), TEHAMKFERAEILT , BRI T SR R
TR AR ARIR B AR TR AL BE T A AN T T2 %] AT
A RN R H2E RN B2 S AT SRR AR L ,
38 X AR R B A/, SR e BEAE 100
mg- L7 I, AR W A R
2.4 (A KREXREE TKEHEYEREER RN
WNIEL 2 B, B A B AL v B 4 v L K i) A=
Y ATV R E AR, 78 O mg- L7 A1 10 mg- L™
FRHEE T, e A B MR 2R 25 2 = T AR Ak
H(P<0.05). f£ 50 mg- L™ (EMHA T, BA AL HLAY
TR PE R B AL P Pt iy, (HHZESRAN .
£ 100 mg- L™ AO5RMMNA T , 4 B AL BEAG TR 1 2 405 A
PR HIC 5 225

3 itig

fHSCIRH D54 B A A KR L ACC B2 2k 3
PRFIHAT VR BRE 1 S5 AR DA A TR A S AR , B 5
B iR A A SEYH R Tl AT D 14 A ) X i 114
RPN 2 A ) 2 e W3 e A e S TR Y
SEMRAR AR, R R AR T A AR L 9 B
AW W] TERNE T IR AR BRI

&2 BIRERE TEMAR KEX
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M B /em
CK 21.9£2.63b

FifiYem*  EKBVenw’ LEN
4.35:0.34ab  0.069+0.003a  68.7+25.68a

SHEA e  HHEZE R AR E . B 25.5+2.92a  4.85x04a  0.074+0.0la 81.27+18.84a
2.3 435 B X E T KE A 4 SR BB Cdi 12.86£2.29d 3.14+035c  0.060.005a 34.6:13.01c
o Cd+B  1747+166c  4:025h  0.073+0.009a 47.47+8.42b
=AU
» B . e Cd»  975:08%  2.79+028c 0.066£0.017a 20.8+3.82d
Nz 2 7 AL PR B R S, KA AR
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o e
Y BRI . R ITBURARR B PTREAR. £ 10 Cds  2224045f 1.0450.17d  0.039:0.005b 5.07:031e
- =N » > —H- & I~
mg- L™ BERINA T , 004 G0 1 EARES R R AR CdetB  225:0.89f  1.07:027d  0.04%0.007b  6.2+3.29
xR 1 ERERMHETEMARTKEXTKEHTFIELZNEN
Qb PR WA &% R/ % KR FEWAE R4 MR R /mg PR /mg
CK 0.95£0.036ab 15.77+0.33ab 345.243+41.02b 13.63£2.66h 13.03£1.85ab
B 0.9840.006a 15.99+0.19 407.8547.56a 17.56+1.49 16.342.69a
cd, 0.90.015h 14.920.5he 192.4+40.89d 10.13£1.46¢ 11.73£1.68b
Cdi+B 0.93+0.04ab 14.57+0.38¢d 254.59+26.76¢ 12.66+2.84h 13.33£0.81ab
Cd, 0.640.04d 13.69£0.5de 1333721239 434+1.11d 10.67+1.47b
CdutB 0.8140.042¢ 13.36£0.5¢ 154.6420.15de 8.47+0.67c 14.1742.25ab
Cds 0.29+0.04e 5.15£0.50f 11.47+3.08f 0.90£0.11e 11.05£2.04b
CdstB 0.29+0.06¢ 5.14+1.05f 11.9846.51f 1.1£0.2¢ 11.21£0.97b

T Al — 5 i R IR 7 B oR 22 5 i #% (P<0.05) . FIls
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Effect of Nitrogenous Fertilizer Modality on Soil Nutrient Loss of Sloping Land in Rainy Season

LUO Fu—xiang, LIN Chao—wen’, TU Shi-hua, PANG Liang—yu, ZHANG Jian-hua, LUO Chun-yan, ZHU Bo, ZHU Yong—qun

(Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China )

Abstract : In order to discuss the effects of nitrogen forms on soil nutrient loss fluxes and approach, we used randomized block experiment de—

sign, under simulated runoff observation method to study the effect of nitrogen forms and mulching on soil nutrient loss fluxes and approach in

slope land. The results showed that the interflow loss of nitrogen, phosphorus and potassium was 71.30%,6.36% and 8.85% respectively of the

total runoff. It indicated that the main way of phosphorus and potassium loss in the runoff was surface runoff, but the main way of nitrogen loss

in the runoff was interflow. The nitrogen loss of amide nitrogen fertilizer and controlled release fertilizer was reduced by plastic mulching, the

interflow nitrogen concentration and nitrogen loss quantity of amide nitrogen fertilizer by plastic mulching was reduced 40.40% and 29.32%

compared with no mulching. On no mulching, the total nitrogen loss of runoff was given as follows: amide nitrogen fertilizer>ammonium nitro—
gen fertilizer>controlled release fertilizer>nitrate fertilizer ,the nitrogen loss was minimum by nitrate nitrogen fertilizer on no mulching, it was

40.86% fewer than that of using amide nitrogen fertilizer. On plastic mulching, the total nitrogen of runoff was given as follows: ammonium ni—
trogen fertilizer>amide nitrogen fertilizer>nitrate fertilizer>controlled release fertilizer, the nitrogen loss was minimum by slow controlled re—
lease fertilizer on plastic film mulching conditions, it was 59.60% fewer than that of using ammonium fertilizer. In order to effectively control

water and soil nutrient loss of purple hilly area in Sichuan Province, we recommend using nitrate nitrogen in bare soil conditions and using

controlled release fertilizer in the plastic mulching conditions .

Keywords: nitrogenous fertilizer modality; mulching; soil ; nutrient loss

We#E B #7:2013-07-09

E&WH : FFFHC AT (2012BAD05B03-8 ) ; F bRt )8 FR 5T B K A w5 AT RO FHIFL 51(201003014-6-4 ) ; PU 1A A s Aol &
TT(12ZC1930) 5 PU)1 48 R Mb B2 BE 75 47 3 4 (2012QN]J-019)

PEER N B (1981—) L, BT, Wit , BYFRAF 5T 51, FEEEM AR A2 BoK H AR TEFSE TAE. E-mail : luofx06@126.com

*BIEEE ML E-mail :linchaowen2002@yahoo.com.cn



A TR SR FR 56 3055 6 H

N T EREARE R, R TR EXTRE T, A
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T ¥ AR FH AR AR AR5 e, Sk, 2002
AEFR AR HALIE AL (2 471 7 ol e oA ES, B
Wi FREE B A B SR F) 471.8 7 19, I, IRA RS
AR ANEXT L A0l | 433855 3 i i A% Ml 1 11
SEMA O IR A AP A A RS Y G A

Lo o X DU )1t AR B 72 X, AR A it
AR BT et ERE, L, -
Bk EER A2, HEAUKEE ML, LIRS RR
K (AT 2~3 mmemin™), 13 FBKER KT, HizX
R /K £ Hpel DRI i22 X A P K 3 g e - A 3340
HEBOF IS 10 AR K o Ak, N2 B X 4R £
I T A AR el U R R B AR I RN e VD A A R
A M PR 25 A — e 500 H T AR T
R PLERHE = ey = R IR M AU 5 A
PR 28506 95 43 2R I T T, A DGR S
SR ISR AL T IR R B B, AR TR A
TR IR AL | IRAR G LA R I B R fif
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TRV R RN I3 439 2% 3l it Sk A%, DA 32
- RN FI FH 3R Al TS Y R BRI AR

1 #RF*E

1.1 #FsHEESR

AR IS AT W AE RV BB TR R AL /NS
R 7K e B, Ja T D ) 14 0 O o A VDX P P R 4 i
KEF, RN THRRE TS+,
T S Y 3SR A O pHT.9, A LT 9.2 g+
ke, 2 %0.53 g-kg™', &M 0.69 g kg™, 4 249 ¢-
kg™, B A 42.0 mg-kg™, AR 3.0 mg-kg™, A
90.2 mg kg™,
1.2 iK5i& it

RIGERE EORAER 18 5, DI AL R R
(A),Al WJCHERE A2 AR T, ZIBEAS AR
% (B),Bl WA (IR A8 ), B2 AR (FE IR
B5),B3 MRS R (RE), B4 AEEBRA (R
RN R 5> TR A,  Agrium 23 F] 4L ) , HE5 1
8 AL, AT A 3 Yk, 3t 24 AN, /NX T
FA8m?, (WK 4m, % 2m), KT 201144 A1 H

WA, 8 H 5 HUHk, Aty X2 /NX B 65 cm
Ab AT 147 FOK 28, 2255 10 em, BEEE 25 cm,
FAT 16 B, 38 32 #k, BB % Bk 42 000 # -hm™, 7E
FORSEFP G R 2B 5 10 XA THb BB 55 , /U1
SR FHBE R BB 40 BB A =1:2:2:5 =X, WA
T BERRES , B AT FH S AR AR 1% Oy =t b
PR 56 BB AN 25 25 T A 28 Sy S K B it
A7) ELAA i A 2 L 1
£ 1 EHRMEIEE (kgehm?)

A} 4H1H 4H25H S5H10H 6HI5H
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P05 150 0 0 0
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TE BRIR 2Bk N B didie 17%3H50, T IRAS N & 54 17%345, IR
F N R A6% T B AN A i 44% 155, R B IRAS P,Os 4
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.
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FRAETE 25X A2 I 12 0 = 3842 bt o 114) 52 ) 45 S
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*2 ARESHEREMTECHEN M

WFRARGR Rl
#¥i/%  t-hm?

AbER HFRAR R /mm P/ mm 4237/ mm

Al 153.59a 25.94a 179.53a 85.55a 3.38a
A2 141.89a 25.82a 167.71a 85.02a 2.44a
Al1B1 159.11a 23.20b 182.3ab 87.32a 4.33ab
Al1B2 141.63a 28.32b 169.95ab  84.43a 3.09abe
A1B3 164.00a 28.72b 192.72a 84.83a 3.23abc
Al1B4 149.65a 23.5b 173.15ab  85.62a 2.86abc
A2B1 127.88a 47.7a 175.58ab  72.85b 1.83bc
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A2B3 156.36a 20.27b 176.63ab  89.27a 1.82bc
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A2 5.10a 1.05a 4.73a
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ENlihe LS | B TDN S TDP SV TDK
MR AR Al 4.45a 1.72a 5.02a
A2 4.68a 1.64a 5.27a
AlBI 5.93ab 2.12a 4.80a
A1B2 3.23b 1.50a 3.93a
AIB3 4.35ab 2.11a 5.20a
AlB4 4.30ab 1.15a 6.14a
A2B1 3.72ab 1.56a 5.04a
A2B2 421ab 1.63a 4.16a
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