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Response of Maize to Lead Stress and Relevant Chemical Forms of Lead
CHENG Hai-kuan, ZHANG Biao, JING Xin-xin, YANG Su-qin *, ZHAO Peng, SUN Xiao-xue, ZHOU Zhi-yun

(College of Resources and Environmental Sciences, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: A sand-culture experiment was carried out to research the differences in lead (Pb) chemical-form among different maize
varieties for roots and shoots under Pb stress, and further investigate into the mechanism of maize endurance to resist Pb. The results
showed that the wheat varieties of Zhengdan 958 and Longping 206 have the maximum Pb tolerance, whereas Lianchuang 5°s tolerance
of Pb was the minimum. Pb form in roots and shoots were mainly harmfulness HAc-extractable and HCl-extractable, accounting for a
high proportion of 60% -87% . Moreover, these values in roots were slightly higher than those in shoots. And concentrations of alcohol-
extractable and water-extractable Pb accounted for the proportion of 6% -20% . Under 100 mg-L™" Pb stress, the alcohol-extractable
together with water-extractable Pb content in shoots of Longping 206 was the lowest (0.52 mg+kg™"), and that of in Zhengdan 958
- ~!. Under the

stress of 800 mg-L™"' Pb, content of alcohol-extractable together with water-extractable Pb in Zhengdan 958 shoots was 2. 41 mg-kg ™",

shoots was 0. 93 mg-kg™ which was also very low. However, for Lianchuang 5, the content could reach 2. 78 mg-kg
which was still the lowest. These were probable reasons why Zhengdan 958 was more resistant to Pb stress than other varieties.
Tolerance of Zhengdan 958 to Pb stress was related to it’s strong ability to convert toxic Pb into non-toxic Pb.

Key words:maize; lead; stress; root activity; chemical forms
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Fig. 1 Effects of lead on shoot fresh weight of maize
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Fig. 2 Effects of lead on root-shoot ratio of maize
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Fig. 3 Effects of lead on index of tolerance of maize
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Fig. 5 Effects of lead on root activity of maize
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Table 1 Contents of different chemical Pb forms in different parts of corn
Pb Zb3H R G Ph AR LS B S/ mg kg ™! JEN PR
/mg-L"! CEREGE REIGS A BREREGE RIS BRI /mg-kg™! /%
FESF- 206 0.21 £0.01¢  0.31+£0.0lc 1.83+0.19a 3.35+0.11b 3.18+£0.19a 0.27 +0.04e 10. 40 88
HB A 958 0.21 +0.0lc 0.73 £0.03bc 1.20 £0.36b 3.17 £0.19b 2.89 £0.27ab 0.55 +0.03c¢ 10.72 82
VR 336 2N 0.43+£0.09b 0.75+0.14bc 0.7520.07¢ 2.19+0.17¢ 2.86 +£0.30ab 0.43 £0.04d 8.05 92
el s = 0.10 £0.02d 2.68 £0.55a 1.30+0.16b 3.44 =0.16b 2.46+0.30b 0.98 £0.03b  12.05 91
100 25 568 0.54 £0.05a 0.96 +0.26b 1.13 +£0.12b 4.61 +0.50a 3.08 +0.4la 1.16 +0.11a 12.33 93
FE5F- 206 0.68 +£0.13¢ 2.29+0.12b 1.29 £0.09¢ 4.56 £0.58bc10.60 +0.75¢ 2.62 +0.09b  24.49 90
K20 958 0.61 +0.06c 4.06£1.17a 1.82 £0.45bc21.81 £1.22a 33.20+3.03a 1.54 +012¢ 66.36 95
WwE336 M 1.05+0.12b 0.71£0.12¢ 2.50£0.36b 3.20 £0.38c 15.47 +2.12d 1.16+0.08d  28.02 86
Al s = 2.70 £0.10a 3.75+0.58a 6.62 +0.60a 19.62 +4.13a 28.60 +2.14b 6.44 +0.30a  73.61 92
&5 568 0.48 £0.02d 2.93 £0.62ab 2.53 £0.57b 7.76 £1.01b 23.43 £1.03c 0.40 £0.08¢  42.15 89
- 206 0.40 +0.12d 2.32+0.42a 2.48 £0.30c 4.01 £0.38d 4.51+0.15d 0.04 £0.01d  15.13 91
FH 958 1.09 £0.11c  1.32£0.16¢ 2.84 £0.29bc 7.15£0.93b 6.79 £0.76¢ 0.22 +0.13c¢  20.32 95
VRE 336 AN 1.34+0.08b 1.87 +0.13ab 3.31£0.70b 5.85+1.43bc 4.140.19d 0.73 £0.17b  20.15 86
Bals 5 1.64 £0.12a 1.95+0.14ab 2.62 £0.03bc 4.70 £0.55cd 8.67 £0.22a 1.09 +0.19a  22.97 90
800 it 568 1.40 £0.11b 1.68 +0.35bc 5.33 £0.23a 14.07 £0.91a 7.71 £0.54b 0.26 +0.12¢  34.46 88
FESF- 206 2.09+0.23¢  3.13 +0.43d 13.19 £0.69b 28.80 £0.39d 11.37 = 1.85d 0.19 % 0.03¢  66.03 89
FB 27 958 5.68 £1.06b 4.72 +0.06c 14.35+£0.61b 34.27 £2.04d 22.49 + 0.59¢ 1.80+ 0.10b  90.56 92
WE336 M 7.94+0.35a 7.19+0.33b 21.32+3.60a 52.99 +2.26b 49.99 + 5.78a 2.47 £0.42a  145.96 97
Bels = 7.58 +£0.52ab 7.52 £0.39b 19.32 +£2.80a 44.26 +4.31c 35.04 + 1.73b 2.45+ 0.19a 140.65 83
25 568 8.38+1.17a 11.32 £1.05a 21.60 +1.79 a85.73 £4.77a 48.90 + 4.67a 2.08 + 0.40ab 181.40 98

1) [l — 4 B[] — S L 1] — 31 A 3 S/ NG - REA TR 327 it Bl 198 b 22 S 2 (P < 0. 05)

3 itig

ARG AN FOR A RS R REE Ph Bhia

Wi AS ). B 958 72 Ph [ikif i Histh b 3Rt & |
M2 KA MG JIBE Ph W v B8 A48 i, 52 5
BRI R Ea B b R R AR B
- 206 b b A: Y AR 56 LB Ph 6 VR B () 3

i, AR Ak B /N, Ph 3 X AR Bk 0 H A )
i MG LG MR | MRE SR — B R
i), A0 3Z Ph R I 45 3508 A A o K L2 S e T
Horp, b 15 AR W i A B
S WRAB AT 855 2% 4 B I P S A
FR 6 L A4 , 902545 4B B4 958 AT F- 206 X Ph
(AT A2 PR

TS Ph T 52 P2



B 36 %

1472 EZ7

Bl Z Bk B NaCl [0 [ &% ks
100 . ¥ 7] ) B ¥ 77

i\f » )‘

2

'E 75 r

=

éﬂ 1 : 1

K’é I: I: f 1 I:

N I :

3 P o O B 4 O 1 ol

= T N T O = O I B L B 11 I

IS = T = I B U T B I R

fEHY I EE N E e N

S = % = 7

ERA R AR ARY

E o= o = = M M M MW
#@oW oW oWoWm E OE OE OE R
f £§ 3 £ 8 8§ 8 28 ¥ 8
> o® M O3 B N % H 3 =
@ O® OE X oM O® B OE OE M
6 100 mg-L ! Pb B T E KA EEAL

AELFERS P TEESL
Fig. 6 Percentages of different chemical forms of Pb in

different parts of maize under 100 mg+L =" Pb stress

4B @k B NaCl [ Bt [0 #$k Okl

EN

100

75 F

| —

50 +

800 mg-L™! Pob2E 5 & W E A H/%

LL ]
= = L Ly ] Ml
sIEE EEEEE E B L
RN EEEEEE
T £ T ¥ E W OB W W W
Moo o#M oW ¥ o® OB O®E OB OB
= B M O3 B OB OHE H 3 K
# O OE OB OB O # & XX O M

%7 800 mg-L~'Pb il T E KA EESL
AENZREPh BTG ES
Fig. 7 Percentages of different chemical forms of Ph

in different parts of maize under 800 mg-L =" Pb stress

ARG EE R LB, AR F K SRR N Ph LARS R
PRSI FR I BUS A0 2, AR TR) 5 K b il HL S A 42
BOCSFER R 4 BUS BT 5 He )R R ). A )
WEFEIAA , ) R 42 A i) it ol HL A P o 4 T 1 B 2
PRI AR, Zp i b Je S 43 HRH Ph BSR4 B
AR, SR AR NaCl SRS & e .
AR YR N 4 e 1 B AAAETE X IRAN R, an 4
L2 R Ph EE AR FRILECE N |, U B R
PRI AN NaCl 2HGE ) 35k P 2 LIMER
PERYBE IR AR PR BE IS S £ KRN P 9 2
WK BRI 5 b 2 B PR B SR. Ph e 4R
B BB DM E A58 Rk

FREb S A MR S 00 =, KT B ek ) e
PEHR L 2 BEFIK SR BUAS Ph 550 2. R P
JHip3E R A B 958 MR Ph it iR 1 HUAS Ak R H U
el e P N R N (R e =Y O
FEA 058 (AN Ph £ LAXER MERERR EL . SRR IE
BAETE, VIS A A Pb BT HL 144K, 800 mg-L ™"
Pb JifiE T KB L 958 2Kt rh Ph £ PR UGS AR £ HL
BETHERAR, HUJERE- 206, MHKE] 5 5 Pb &
PSP RS FK SR IS A THE B, FR 5 958 FIpEF-
206 ZE i Ph S iR AIR. B UL FRI, FSER 958 32
Pb e i, EKIHZE Ph G5 F AL, v ik 4 A
Ph S SRR IR 4 PT S Ph e 4 B 06 AR 1Y)
FRERAS Ph 07 Aok B B xF Ph AT 3X 0]
AEJE LRI L SRR Ph i 5 5 114 A

RV 206 14 PN S TR 4 OGS R IR 4 IBOCE 7 4
LB SRR IR AT B S =, B ST 206 Tif Ph AL
5 {kWN Pb AR2EIE S AL R IR D). BEF- 206
FEATG R B2 A e B Ph Jhiraet B LA Py Ph (19 B W i
AR T HE S A, B 206 XF Ph A9 I I i B/
FHRE AR N TEPE Ph & i/ Ph Xt H B 55 A
TR BT 206 M L EAE Y a4 R Ea S
o S B A A . SR P AR AL B4 SR, T
e 5 BT 206 MR R 0 WA G FEPIAR R 0] LLG
SrZ TSR . A VLR GEH LY, XLy
HEBAEAE— BB FE NBEIR T =4 m N E YA
MU T X YRR E T W, Ph i SR
M A AR K 4%, T 35OHR 2R e K, A ol i vy mT Vs
WG Bt A 1 5 440 L ) DR /K BB 7, A T ik 2 PRI AR
F AN K X AR 2 i AR . ol 40 g A B SR IE
HHBE Ph 16 e BE A3 I, T KRR N AR R . TR
PEER A S BE WG 0 ik SRR R %
PRRTE N RHRBIALS]. MR AE 9T 220 Ph i A
T FEYIARBR - W A A BT 1) pH R 6 T, A R
T Pb BT 235 Ph ALB WM UITE , (EAHRAEY
T &R Ph Wi EE. BEF 206 1T LLA S
Hiu 138 Ph v B BRI 78 AR K S, 3 nT R 2 FL T P
) E AL

BXABI 5 5 7E I vk BE A v B P B aa T AR |
25 2 RS S AR IR UGS S R AT HE S T
FoB Rl BN 5 SRR TAUE SR HLAT RS
Pb &R, T A8 SR 1 Al AR K ok B A0 ] 1 R
. I R BR3P WA RTEER] 5 51 A
P, MR E R, RIE ) TR T S E,
R e L 388 o s o 55 FL 2 ot o T A8 R 56 T 6K )



4 4] PRI UL o AT A0 A e 7 e AR A B A 2 2S5

1473

5 STCHERRIN B IHR 23 Ph Fe A s PRI Ph
L B 32 Ph 3 B, X 0] GRS ERAY 5 5 Xt
Ph Mt PEE2E AR IR 22—

4 it

(1) AN] K it ok 5 i A2 P A ). 6 53 958

FIREF- 206 Tif vt , TTHEAN 5 S P .

(2)7E Pb 8 2514, P 206 1T LI R0k

M b BIR ) e B K 3 nT B2 HL i 4 Y

(3) KBEL 958 Al fig K AR HEF 1 3K £ BEde 25

K IS 3K W A B PR o ) 2 e AR, P

ST RREAR TR 5 958 T I v iy di 22 Jr =X

(4) 1R % 336, 34 568 MHKA 5 5 X 4 (TR

B JUHGEHR R 5 5. X2 RO B AT Jo ik i

XS RSO PRI AT 103, HLAAR N TR S A e

e L PR AR S A A BE 185

B2k

[ 1] Zhang G P, Fukami M, Sekimoto H. Influence of cadmium on
mineral concentrations and yield components in wheat genotypes
differing in Cd tolerance at seedling stage [ J]. Field Crops
Research, 2002, 77(2-3) . 93-98.

(2] FREEORIER, B R BEUEEE. 4 b s deoik o0 o A 2
[EB/OL]. http: //www. mep. gov. cn/gkml/hbb/qt/201404/
120140417_270670. htm, 2014-04-17.

[ 3] Aelion C M, Davis H T, McDermott S, et al. Soil metal
concentrations and toxicity: associations with distances to
industrial facilities and implications for human health [ J].
Science of the Total Environment, 2009, 407 (7) ; 2216-2223.

(4] “RmEsR, hakss, JRUNGE, 5. RS XE SR 5 30 A
PRAERRE B BB 5E[ )] . PRk, 2008, 28(7) : 1406-
1412.

(5] J/NE, St b4, 55 FEENGH X8 L a A
PRAERER R[], FRETRIE, 2013, 34(9) : 3675-3678.

(6] BRBER, 44, Al 3liR)2 TP ALYl 451
BER 0 NN i o NP D= I L) I P i N s K
[J]. ¥REiRl#, 2010, 31(12) ; 3028-3035.

[7] Zeng L. S, Liao M, Chen C L, et al. Effects of lead
contamination on soil enzymatic activities, microbial biomass,
and rice physiological indices in soil-lead-rice ( Oryza sativa L. )
system[ J]. Ecotoxicology and Environmental Safety, 2007, 67
(1):67-74.

[8] YangZ X, LiuS Q, Zhang D W, et al. Effects of cadium, zinc
and lead on soil enzyme activities[ J]. Journal of Environmental
Sciences, 2006, 18(6) : 1135-1141.

[9] Qiao X Q, Shi G X, Jia R, et al. Physiological and biochemical
responses induced by lead stress in Spirodela polyrhiza[ J]. Plant
Growth Regulation, 2012, 67(3): 217-225.

[10] W%, 52 IR, . BYBRE 0 E AL G R K Y

[11]

[12]

[13]

[17]

[18]

[19]

[20]

[28]

[29]

Fm[)]. EKFHE, 2008, 16(1) : 74-78.

TG, BLERE, i, & RIR&E G ST TS LA
AR R RE AR [ T]. DA A AR SRR, 2006, 17 (6) : 1095-
1098.

ZRH, R, B0, & EA BT ERA K R 1
MAE MW [T]. 4Ol FREERL 4R, 2009, 28 (11):
2241-2245.

ZERTF, XV, BRK, S BV E TR TR A [R] 5 R R A
KM RS T HSEAAELT]. fROlAER 2R,
2010, 29(12) ; 2260-2267.

AR, FEK(Zea mays) XF Cd, Pb k36 Wi JB7 (4 & Fh (8] 25 5
KALEBEFE[D]. T Hrilioka, 2005.

L1 7B A R e i DO R A O S 3 e o S|
AR BRI R SE R [ 7], Al FREERLE 274, 2007,
26(2); 432-486.

JAUNG, thaess, WAMSAS, S5 MRS K R B Zp RN
BERY AN 53 A AL 2 S R [ ], SREEREAE, 2008,
29(7): 2028-2036.

Wu F B, Dong J, Qian Q Q, et al. Subcellular distribution and
chemical form of Cd and Cd-Zn interaction in different barley
genotypes [ J]. Chemosphere, 2005, 60(10) ; 1437-1446.
Wlaae, PUEERE, sRERE, 45 RAEWIRT Cd 75 F AT ML
BT I]. R HAER2EH, 1995, 6(1) : 87-91.

TATE, BRI, Bark, MEpuniE RLEMoE[)]. £5
4R, 2003, 23(5) : 856-862.

SKRRILL, 2R, BRoR, S5 BYXERIE SR E R A bl
PG VR AR R T R [T]. 5 Ml 2224l 2006,
28(2); 119-122.

ED, T, BRICHE, 5. BYIERS WK N I 04 R Ak 2 e
BEFAE[T]. RLFHAEZS R, 2011, 22(4) ; 891-896.
BT, BRI, X235, 4. Pb Mra st 422 Bk Pb 1k
FIRA KA AT [ J]. S SRA IR, 2012,
28(3) . 271-276.

TTATE, B, BV G R A3 RN TG J0 A0 A I a AH DG
EALI]. YA A, 2002, 28(3) : 169-
174.

Bl A, X5, RIER, 55, K b4 i 3740 i 53 A Ffk
BT PCs G UM LR B 22 5 [ J]. AL HRBERL A 244,
2013, 32(11): 2125-2131.

B, R, skE, . WRPRE TS J LB R
VERTS BB p A ()], B A2 2524l 2003, 14 (1) 143-
147.

WL, EFEE, XM, &, Zn, Cd o—KE 15 YN BE
LAWY KRB Zn, CA B E MW [)]. HER ¥,
2007, 28(9) : 2089-2095.

Lin Q, Chen Y X, He Y F, et al. Root-induced changes of lead
availability in the rhizosphere of Oryza sativa L[ J]. Agriculture,
Ecosystems & Environment, 2004, 104(3) . 605-613.

WL, W e, FALR, AF. EAJE AT EORF TR
LA I )]. ST RRAERRE, 2011, 38(1) : 36-38.
MREF, BRIEME, BRIE, 55 ANEARPRE . B R S RON
[J]. A2, 2000, 20(4) : 634-638.



HUANJING KEXUE Vol.36  No.4

Environmental Science ( monthly) Apr. 15, 2015

CONTENTS

Comparative Analysis and Inspiration of Air Quality Index Between China and America «+esereereeresssmemensnmennes GAO Qing-xian,LIU Jun-rong, LI Wen-tao, et al. (1141)
Regional Source Apportionment of PM,  in Beijing in January 2013 LI Xuan, NIE Teng, QI Jun, et al. (1148)
Formation Mechanism of a Serious Pollution Event in January 2013 in Beijing CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. (1154)
Soluble of Metals within TSP in Shanghai «+«+«+sssererserersrsssrmentnmtiiistnt CHANG Yan, FENG Chong, QU Jian-guo, et al. (1164)
Analysis of Component Spectral Characteristics of PM;-Bound PAHs and the Influence of Weather Conditions During Spring in Xiamen «++++-+- ZHANG Jian, FAN Shu-xian, SUN Yu, et al. (1173)
Tracing Sources of Sulfate Aerosol in Nanjing Northern Suburb Using Sulfur and Oxygen Isolopes +-«+sessesseressesenesseminennsinininnisnennes WEI Ying, GUO Zhao-bing, GE Xin, et al. (1182)
Analysis of an Air Pollution Process Using LiDAR in Nanjing, Spring of 2014 BAO Qing, HE Jun-liang, ZHA Yong, et al. (1187)
Characteristics of Water-soluble Inorganic Ions in PM, 5 and PM, 5_,, in Mountain Background Region of East China in Spring - + SU Bin-bin, ZHANG Zhi-sheng, TAO Jun, et al. (1195)
Emission of Particulate Matter, Organic and Elemental Carbon from Buming of Fallen Leaves +«+eeeeeereereesnsirmenienenninenensinenenn YANG Wei-zong, LIU Gang, LI Jiu-hai, et al. (1202)
Emission Inventory of Crop Residues Field Burning and Its Temporal and Spatial Distribution in Sichuan Province «+«++++++++ +++ HE Min, WANG Xing-rui, HAN Li, et al. (1208)
Marine Emission Tnventory and Tts Temporal and Spatial Characteristics in the City of Shenzhen YANG Jing, YIN Pei-ling, YE Si-qi et al. (1217)
Characteristic of Ultrafine Particles Transferring Through Building Envelopes —«+«+-«sesessersensenssenensimsiininini SUN Zai, CHEN Qiu-fang, CAI Zhi-liang, et al. (1227)
Airborne Fungal Aerosol Concentration and Distribution Characteristics in Air-Conditioned Wards —«+++seseesseresesenenssesennens ZHANG Hua-ling, FENG He-hua, FANG Zi-liang, et al. (1234)

Effect of Below-cloud Secondary Evaporation in Precipitations over the Loess Plateau Based on the Stable Tsotopes of Hydrogen and Oxygen —+«++s+sesessesserseneseneneninnininennsininsnen
: »++ JIN Xiao-gang, ZHANG Ming-jun, WANG Sheng-jie, et al. (1241)

"""""""""" ZHANG Yong-ling, WANG Ming-shi, DONG Yu-long ( 1249)
Effects of Long-term Implementation of the Flow-Sediment Regulation Scheme on Grain and Clay Compositions of Inshore Sediments in the Yellow River Estuary «-:eseeoeeeesererseresienenenns
WANG Miao-miao, SUN Zhi-gao, LU Xiao-ning, et al. (1256)
Influences of Biological Processes on Geochemical Characteristics; An Example of a Mountain Karst Pool in Spring Season YU Zheng-liang, YANG Ping-heng, ZHAO Rui-yi, et al. (1263)
Variation Characteristics and Sources of Heavy Metals in an Urban Karst Groundwater System during Rainfall Event «veeeeeereeveoveeseeees REN Kun, YANG Ping-heng, JIANG Ze-li, et al. (1270)
Risk Assessment of Trihalomethane Production Using the Beijiang River and the Pearl River, Guangzhou as Drinking Water Sources — ++++eereereesesesereeess ZHONG Hui-zhou, WEI Chao-hai (1277)
Spatial Variability Characteristics of Water Quality and Its Driving Forces in Honghu Lake During High Water-level Period ~»«+-esseovereeessesneneens LI Kun, WANG Ling, LI Zhao-hua, et al. (1285)
Nutrient Exchange Between Meixi River and Yangtze River Due to the Typical Interaction Process of the Three Gorges Reservoir and Its Tributary — «eoeereereeererenensenemenennsnninennsnens

CAO Man, FU Jia-nan, ZHOU Zi-ran, et al. (1293
WANG Rui-zhe, WANG Pei-fang, REN Ling-xiao, et al. (1301
YANG Wen, ZHU Jin-yong, ZHANG Ke-xin, et al. (1309
*+ LIANG Xiao-lin, YANG Yang, WANG Yu-liang, et al. (1317

Effects of Nutrient Inputs on Changes of Phosphorus Forms and Phytoplankton Growth in Taihu Lake

Community Dynamics of Phytoplankton and Related Affecting Factors in a Eutrophicated Small Pond

Yearly Changes of Phytoplankton Community in the Ecology-monitoring Area of Changli, Hebei in Summer

Improvement of River Water Quality by Aeration; WASP Model Study =~ «+«+sssessersersenesssemensimmininiiniis s ZHU Wen-ho, WANG Hong-xiu, LIU Cui, et al. (1326
Radiolytic Decomposition of Ciprofloxacin Hydrochloride in Aqueous Solution Using v lradiation ZHU Sheng-nan, GUO Zhao-bing, ZHAO Yong-fu, et al. (1332
Removal of Antimony in Wastewater by Electrochemical Hydride Generation and the Recovery of Antimony -+ CHEN Jing-jing, ZHANG Guo-ping, LI Hai-xia, et al. (1338
Degradation of m-Cresol with Fe-MCM-41 in Catalytic Ozonation =~ +-«+esseseereessessemeneninineneniinin e SUN Wen-jing, WANG Ya-min, WEI Huang-zhao, et al. (1345

(
Bioanode and Inversion of Bioanode to Biocathode for the Degradation of Antibiotic Chloramphenicol *+ KONG De-yong, LIANG Bin, YUN Hui, et al. (1352
Photolysis of Gaseous HNO on the a-Fef); Films Under 308 nm UV Light *+ LU Jun, SUN Yun-dong, XIE Jing-jing, et al. (
Simultaneous Determination of Hydroquinone and Catechol Based on L-Histidine-Erythrosine Composite Film Modified Glassy Carbon Electrode »«+eexeseerrereeresemienenennieneninininne
-+ HE Jia-hong, XU Qiang, DING Wu-quan, et al. (

XU Qing, HOU Zheng-hao, TIAN Xiu-lei, et al. (1374
(
(

Preparation and Characterization of Quinone Functional Polymer Biocarrier ( PET-AQS) for Biodenitrification Catalysis
Kinetic Characteristics of Degradation of Geosmin and 2-Methylisoborneol by Bacillus subtilis ««+++++++s+svsseseereereemsenenensiencnenns MA Nian-nian, LUO Guo-zhi, TAN Hong-xin, et al.

Screening of a Highly Efficient Quinoline-degrading Strain and Its Enhanced Biotreatment on Coking Waste Water 11 Jing, LI Wen-ying ( 1385

Effect of Ferric Iron on Nitrogen Immigration and Transformation and Nitrous Oxide Emission During Simultaneous Nitrification Denitrification Process
LI Hao, YAN Yusjie, XIE Hui-jun, et al. (1392)
ZHAOQ Zhi-rui, JIAO Hai-hua, CUI Bing-jian, et al. (1399)

Running Condition and Bacterial Community Associated with the Partial Nitritation System

Using Excess Activated Sludge Treated 4-Chlorophenol Contained Waste Water to Cultivate Chlorella vulgaris =~ «++++++=++essessereenesesesenees WANG Lu, CHEN Xiu-rong, YAN Long, et al. (1406)
Effects of Total Nitrogen and BODs/TN on Anaerobic Ammonium Oxidation-Denitrification Synergistic Interaction of Mature Landfill Leachate in Aged Refuse Bioreactor =~ «+:+eeeeserereserenees
........................................................................................................................................................................... YANG Ying-ying, CHEN Yi, LI Ming-jie, et al. (1412)
Altitudinal Gradient Distribution and Source Analysis of PAHs Content of Topsoil in Jinfo Mountain, Chongging «+:+-++esesseesessesssssuenees SHI Yang,SUN Yu-chuan, LIANG Zuo-bing et al. (1417)
Characteristics and Inputs of Cd Contamination in Paddy Soils in Typical Mining and Industrial Areas in Youxian County, Hunan Province -
.................................................................................................................................................................. ZHANG Min, WANG Mei-e, CHEN Wei-ping, ef al. (1425)
Effects of Canalization on the Tron Deposition in Sanjiang Plain SU Wen-hui, YU Xiao-fei, WANG Guo-ping, et al. (1431)
Effects of Phosphate and Zeolite on the Transformation of Cd Speciation in Soil + WANG Xiu-li, LIANG Cheng-hua, MA Zi-hui, et al. (1437)
Leaching Remediation of Copper and Lead Contaminated Lou Soil by Saponin Under Different Conditions DENG Hong-xia, YANG Ya-li, LI Zhen, et al. (1445)
Accumulation Characteristics and Evaluation of Heavy Metals in Soil-Crop System Affected hy Wastewater Irrigation Around a Chemical Factory in Shenmu County «+«+s=sseseeseereserereeeeees
.............................................................................................................................................................................. QI Yan-bing, CHU Wan-lin, PU Jie, et al. (1453)
Effects of Organic and Inorganic Slow-Release Compound Fertilizer on Different Soils Microbial Community Structure —»«+xessessereesessesneneens WANG Fei, YUAN Ting, GU Shou-kuan, et al. (1461)
Response of Maize to Lead Stress and Relevant Chemical Forms of Lead —«+eseesreorersesenensssssnsinninissee CHENG Hai-kuan, ZHANG Biao, JING Xin-xin, et al. (1463 )
Effect of Boron-antimony Interaction on the Uptake and Accumulation of Antimony and Boron by Rice Seedling ««+-«+sessesseeeressesseneens XIANG Meng, HUANG Yi-zong, CAI Li-qun, et al. (1474)
Effects of Arbuscular Mycorthizal Fungi on the Growth of Reeds in Wetland Soils with Different Salt Content «+:++s+sssesessessensessenenennnienens GUO Jiang-yuan, GUO Wei, BI Na, et al. )
A Contrastive Study on Salt-alkaline Resistance and Removal Efficiency of Nitrogen and Phosphorus by Phragmites australis and Typha angustifolia in Coastal Estuary Area
.................................................................................................................................................................. CHEN You-yuan, SUN Ping, CHEN Guang-lin, et al. (1489)
Soil Microbial Respiration Under Different Soil Temperature Conditions and Its Relationship to Soil Dissolved Organic Carbon and Invertase —+:+sseseesesseseresesemeneniiininiinen
........................................................................................................................................................................ WU Jing, CHEN Shu-tao, HU Zheng-hua, ef al. (1497)

Comparison Analysis of Economic and Engineering Control of Industrial VOCs «+++seeseesseseeresemensennsnimensiinniin WANG Yu-fei, LIU Chang-xin, CHENG Jie, et al. (1507)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
=8 N 7. AN RS — =z,
AoKE XEER BlE BET & B RS ke
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
201544 H15H %36% $F4 Vol.36 No.4 Apr. 15, 2015
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:o(:-m o b g:YE[?rll\It(J 'le-)]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1’5E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
FE 35 .010-64017032 Tel.010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
120. 00 J© ES&EITRS: M 205

BRSNS FET



	2.pdf
	2.pdf
	封底.pdf

	1.pdf
	封面.pdf
	1.pdf




