5505

Eco-Environmental
Knowledge Web

24
ENVIRONME

2019

Vol.40 No.9 ‘
£40% Zom |




w % # 3 $40 % B9 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4£ 9 A 15 H

H &
SEE AR BRI AR AT AT ARIE v vevererere e ﬁ%,%%é,ﬁﬁ,%%amw
FRINTT 2014 ~2017 AERSIGYAFE B AZAATFEM T ooveveermmeenneeeneees WERE, 24, THE, Bt KT (3856)
VeI TS S DR A, PM, | 15 Y E T LT LT RAI +eevvreeresesresesseset et
............................................................... BWE, BEE, a8, £, EE5, GWE, B, T X% (3868)
W T 428 PM, T 2 IR 5 IR JL ARG XU T« eeoveeee e
------------------------------------ Mg, Ry, HHE, AW, AL, ATE, KRF, 2%, HAS, REF%k(3875)
2001 ~2017 442 [ R BOLAITE LR 25 07 BB AT wovvvoeeeos gk, SR, DIRIE, BIE, WIE, fRAE(3886)
A TR IR 25 0 R oo B, W, B, KA, XK, B4, THE(3898)
R IR AR E - oevoeeeeeens kg, BBV, £, EEL, Huw, BEL, BER, 4 (3908)
RN B PM, B G JBIG YRR -ooooeeeeeeeeeece FoE, BAX, R, YRk, BT, #H(3916)
LS T B 0 T TR 5 YR SIS TR oo WA, Mg, kM, T8, i, Wi, Ak (3924)
IR A AU RCRP R ITVR G - FAT, B, ik, KW, HEE, KAEK(3935)
BSOS DX R EDRR ), VOCs HEBURHIE UL BT oo voeeveveeeeeooe MXK, FA, BEY, BE, FH#E(3942)
R R TIT B T 2 S VB e AT HLITEL R G0 TG oo vvvveme e e eeeiin et
......................................................... JA A, B, RATEL, BT, BANE, R, ERE, ¥ 0HE(3949)
Tl X BT e BB R ARITAG oo EiE, BHE, FINE, B, T5(3962)
BRI AL A H X L ZE HONO IR FE I B SR TB I -+ vvvveeeeremmmms e et
............................................. EE?IE, g;;;;]pg’ ?Kﬁiil‘:, j@ggg'&’ gﬁ, F}'ﬁﬂi, ]xjﬁc\g%, @5%’ j}“ﬁi%%(3973)
A7k Co, 0, HEALH CO-SCR PERE S ML -+ HEH, Kk, ZEW, £5, TTM, 8%, KW, FHIE (3982)
S R AE RS B R K | VTR B A M HTBYERAE o evvven e e
.................................................................. EXAN, WEE, BRE, ZHF, HHE, ZhH, £95#(3990)
V7 Y Hl T 7 28 S I 0 T 2 e XU R BT RI ZE v v e vemme e ettt
................................................ B KT, BoUR, Wi, KA, A0, WAAKED, B U, M T(4000)
SRR PA-UL B AT DU B BT 3 3 LT NI oo
............................................................................................. BR, AR, ESE FEW, FHE (4009)
TKAESHTT R FR G B L A ISR BAII «ev e erereneemm ettt YHk, 1 (4018)
A A B I 2 B FR A BT TR LA I e veve oot
....................................... XK, HARE, KRR, R, W, A5, EAE, SE W FM K, KJH(4023)
VT R e PR ER TG YU UBAFAIT  ooeevrerre e E%i,&%ﬁ;ﬁmﬁﬂmﬂ
TSR AT = AL T KA PR S AR oo %, Ak, TR, G, ik, 2R (4042)
ST ZAYHETH) DNA metabarcoding TEARRIY SUE O FAZ IR AR ZRENE <o eeveee KA, i, AT, THF(4052)
FG . MFG 1 MBFG 2 A D BERE Y LR : A STIN = )R 2 A ] - WM, KA, Dk, BEARE, (TR, & (4061)
IR B PSR A BRFEOR AL <o watk, BEEk, AF=Z, 9RIE, HikE, HH(4072)
B R SRR AT BRI b PR Y 2B - T3, ARER, AU, KOUE, R, AW, HE, R R, H5E(4081)
2,6- LB A1 B0 S A FU R AL HL B Ph? ¥ voveeveeneneennesninees FEk, @, KEH, KIL, FRE(4091)
AR EAL = BRI BOK s IS - B, AR, BRI, RE, VSOR, RF, AT, oK, BHE(4098)
USRI KAL) AT L IR 2 oo W, Wik, MO, 2H, EEX, HEE(4105)
A2/0 AP EAL B C/N V57K MERE IR IIE R AL -+ eoeeeeeeeeeeee R, AN, TER, FRY, SHE(4113)
IR AIEN (UAF) ARSI 515 K BB TR oeeeeeeeeees WEE, XFL, Figk, XAk, XET, HRK(4121)
WA 9% F R L T LI T TG wooeoveeneeeeeeeone kB, B, B, TR, RRE, E£H3(4128)
L 2 0% (LR 0 I 30 5 B i ARG ki oo ki, FEA, XA, T, REH, SHE, RIEIE(4136)
BONEE S REZETRRICEREE I A PEREXT L coorererrrere 5&%,§ﬁ’%%’jﬁgmmw
PR AR5 e PR B 37 B HAM R 3 %% oo JEMy, THE, OULE, KEE, TRE, BREE, HHM, 1Mk (4152)
Ca® " W5 UERHALTE VEA R BETUREVERE RS -+ KEW, BREF, KilgF, 5%, FE, R, HEHR, BXE(4160)
MRS VR RS LT LS BTGB - oevvesoreessenemssenesc ok, S, TRE, HRK(4169)
(5590 TR A A BT ED B ERBRAGRII ooovoeevessenssenscencns B, RER, KON, RHR(4177)
K FETE R 7K BT HES A I AR ) AR B TR R BLII wvevveeerrnenrneeeen et ﬂﬁﬁ,ﬁm%,%ﬁ%ﬂmﬂ
*%%iﬁ*%ﬁﬁﬂﬁfiﬁﬁﬂﬁE/‘Jﬁljﬁ(é}{)fg{&J}E%ﬁ/ﬁ’fhﬂ\}i%%*@@&ffﬁi%ﬁ%ﬁﬁ ................................................
.............................................................................. ﬂ%’ﬂ@%,Eg,%@$,ﬁ%%’%§’ﬁyuwﬂ
R e L B RIH, ERIE, RFH, #3457 (4202)
MR T X R IR 2 CARHE RO +oeeeeemmemmemesmeeeeeeen PREEAS, TR, RE, FuedE, MK (4213)
RTINS B A 1 = RS2 RN, O v s - BRAH, WAL, BN, KA, ZXF, TH, 25, XK (4221)
2R DX R HR A AR R TE (N, O) SR AT FIRERL  woveermeeesmeeeeemesnnennineens B3, T, &%, REHK, KEH(4230)
DU B3 B Db [l TR B 5 X B K AR G R R AR oo Kok, TiLAe, X, 55k, B4 F, &R (4238)
SRR R T AR B XN B SIS (M T A B ES AL - evvevmmerereemm e
........................................................................ TIEW, B, FE%, MK, k=, FEZ, BWH(4244)
AN TR W DR A R RN HY R R TR e AP S VRS E eeeeeeeee WA, FRM, Et, BRK, G K (4253)
SLTA)™ LA R B R A RS S R R T i e K=&, #F, R, AT, Fok, R, REI(4262)
2 A IR AR 7 2UF LA RE AR S BARAE e TR, T, B, BE, TEH, T, H(4270)
VU e o T L AR AZ AT R P -1 € N P AR BT R RAIE A LSRG MR R oveeereeseeesnenees
......................................................................................................... m%,gﬁﬁ’ﬁg’ﬁ%jmmm
JEAFEH) + WK TSN Cd TS ULRE T CA IR AIHT  crevereerrmreremmeemm ettt ettt et
......................................................... R x| ER, AE, e, BRE, M, AEE, Bigi(4287)
TR R RIS A LB RRRRAG S5 BT oo e BRI, Birsh, R, Bih, A, R4H, B4 E(4295)

(PRERIZEY AT S 35 (3923) (PRI RSN (3941)  {518.(4041, 4051, 4229)



.l,:p_;
A In B OH i 5540 % 559 M1 2019 429 H

Eco-Environmental
. . Vol. 40, No.9 Sep. , 2019
Knowledge Web Environmental Science ol. 40, Ro.2 Sep. ,

EIEF + BAFETEXT Cd ISLBHE Cd RS

UGS R BRI B, B, PR, X,

ity
(1R R BRI e, KYD 410128 2. WIRG 4 BE /K UK Bis e Ak TR A ST L, KYb 4101285 3.4

M B R 7 T Y B R R R, KD 410128)
FEE . IRUIV KRS | LN LR o READ + B AT | AR DL R SR A A S A ] 75 G 1 e B BOR AN
PEFIBLE] , Gl 7E 3 AANIRZEAY Cd ¥5 Y bt A BN DRSS, FFE T 50— A 3K 255 1 it o) BHL 42 35 ﬁi&*ﬁ#%ﬁﬂ&%fﬂ cd
AN, S5 RRNT, WK | %*ﬁ@ﬁﬁlﬁ]iﬁ | ZREIE S WK AL PRAEREAR A0S Cd AUKFRA& AR E Cd & &, LI
AR Cd B 6. 58% ~30.01% , Bk Cd FHFEAR 12. 65% ~68. 68% , FEARAUR NERGALHE(T6) > Hhitif1 %%(TS) > J
TREAE - PR (T3 ) > 0y RENE + Bt AL (T4) > WK HL(T2) (LM ZK Rk K Cd & BRI P E T3 .
g 5 MEPHUKFE &AM HER TR, ZyliERik Cd &8 PR ERIFEFZ —. MRS /N XORE WoR, B iE
IV | R AE + Wit e AT A R 2 B 2 S W K R B T A S Cd S B AR OK Cd BHAE E’Pﬁxﬁlﬁ%

KEEIA . L HORBER; KA Cd; REAL; WAR AL

RESES: X171 XEERIAG: A XEHS: 0250-3301(2019)09-4287-08 DOI: 10.13227/j. hjkx.201902086 ot =,

Effect of Conditioning Agent Comi)med with Floodmg Measures on Absm‘ptmn

and Accumulation of Cadmlum in Rice / s -
PENG Ou'?? LIU Yu-ling' %~ TIE Bal qmg] 25 -HE Zhong- Xlang YANG Rlll—_pa 23 LI Dan-yaﬁg-] 1,

LIV Shou tao1 2 ,/LUO Hai- yan1 230 W J,.n"" g J ¥

(1. College of Resour(‘eb and Env1r0nment Hunan Agncultural University, Chang a 410128i China; 2. Hunan Engineeting &

Technology Regearch Genter for Irrigation Watey Purlflcaﬁlon Changsha 410128, Chifia;| 3. Key Lahoratory of Southern China Oiginal
Agro Environmental Pollution Prevention and €ontrol sMinistry of Agriculture and Raral Affairs, Changsha 410128 ,China)

AbstFact ' In order to evaluate the effects dnd mechanllﬁms of - ﬂoodmg measures, soil conditioner, silicon mineral fertilizer and sprayed
foliar; fertlhzer g;p%um powder, and their multiple treatments= For reducing Cd accumulation in rice grown in Cd-contaminated soil. A
plot experiment was Gonducted in three different Cd-contaminated soils. The results showed that flooding measures, a single application
of conditioning agents, and combined application and flooding treatment can reduce soil-available Cd and the Cd content in various
organs of rice with 6.58% -30.01% reduction in soil available-Cd and 12.64% - 68. 68% reduction in Cd content in brown rice,
respectively. The Cd reduction decreased in the following order: comprehensive treatment (T6) > basic application of gypsum powder
(T5) > base Xiangrunbang state soil conditioner (T3) > mineral silicon fertilizer and spray foliar fertilizer (T4) > flood treatment
(T2). In addition, the average value of the reduction effect of the Cd content in brown rice was calculated. The five treatments in the
experiment reduced the enrichment of various parts of the rice, which is a main reason for the decrease in Cd content in the brown rice.
According to the field plot test, the combined application of the basic conditioning agent, mineral silicon fertilizer, and sprayed foliar
fertilizer, and gypsum powder and flooding measures can be used as an effective method for Cd pollution control in Cd-contaminated
cultivated rice.

Key words :soil conditioner; rice; cadmium; silicon fertilizer; enrichment coefficient
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Fig. 1 Effects of soil conditioning and flooding on the availability of Cd in paddy soils
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Table 4  Effects of soil improvement and foliar conditioning on Cd content in roots, stems and sheaths, of rice

b : WA/ mg-kg™! A ZEH/mg-kg ! : H/mg-kg ™!
Bl T W& H TE W L IRG I
T1 1.79£0.30a 1.73£0.30a 2.79+0.28a 1.08+0.11a 0.78 £0.06a 1.07 £0.03a 0.66 £0.0la 0.44+0.03a  0.78 +0.04a
T2 1.44+0.13b 1.20+0.17b 2.35+0.21ab 0.91£0.08b 0.67 £0.03b 0.86 +0.08b 0.61 +0.02abc 0.36 +£0.04bc  0.65 +0. 02b
B T3 1.36 £0.21bec 1.21 £0.27b  2.06 £0.31bc 0.85+0.05b 0.65+0.00b 0.85+0.08b 0.60 +0.05bc 0.33 +£0.02bc  0.64 +0.01h
T4 1.45+0.03b  1.24 £0.16b 2.14+0.25b 0.88+0.08b  0.69 +£0.04b 0.78 £0.06bc 0.63 £0.03abc 0.37 +0.01b  0.68 +0.02b
T5  1.35+0.04bc 1.23+0.11b 2.23 £0.26ab 0.83 £0.06b 0.67 £0.03b 0.82+0.04b 0.58 +0.03bc 0.36 £0.03bc  0.67 +0. 03b
T6 1.07£0.05¢  1.11+£0.04b 1.53+0.22¢  0.68 £0.06c  0.55+0.05¢  0.69 £0.05¢  0.57 £0.04c  0.30+0.0lc  0.65 =0. 02b
T1 1.90 £0.26a  1.79£0.23a 2.78 +0.11a 1.40+0.26a 1.81+0.1la 1.66£0.10a 0.80+0.06a 0.72+0.04a  1.23+0.07a
T2 1.78 £0.20a  1.48 +0.25b 2.09+£0.05ab 1.06+0.13b  1.49+£0.02b  1.40 £0.05b 0.72 £0.05ab 0.67 £0.03b  1.01 +0.03ab
Wik T3 1.60+0.27ab 1.52+0.12b 1.92+0.27ab 1.01 £0.08bc 1.45+0.29¢ 1.23 +0.06b 0.62 +0.06bc 0.63 +0.03b  1.00 +0. 05h
T4 1.74 £0.33a  1.48 +0.22b 2.21 +0.14ab 0.98 +£0.04bc 1.63 £0.14b  1.39 £0.0lab 0.57 +0.09cd 0.64 £0.04b  1.03 +0. 04ab
TS5  1.54+0.22ab 1.45+0.14b 2.14+0.12ab 0.88 £0.03bec 1.41 £0.19b  1.40+0.09b 0.62 +£0.02bc 0.61 £0.06b  0.99 £0. 06he
T6 1.13+£0.28a 1.27+0.17¢  1.50£0.02b  0.74 £0.03¢  1.01£0.09¢ 1.12+0.06c 0.46 +£0.03d 0.54£0.02¢  0.84 £0. 03¢
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