A IR =244 2009,28(9):1784-1788

Journal of Agro-Environment Science

MR IR FIRESEE X As( I )5 tiE F/INEFFE
MR R ERE As 2RI
AR =2, FEF G2 RN, EWW, A, FAE? FER]

(LA R 2 S AR A BE, JUaT 1000945 2RISR/ AR avBlo2zbe, TR B2 453007)

T EHESTTINAIE, I As TR H 45 R HER K AR vk B9 TAE AsCID )i5 3 338 | R IIoB JRE BRI TR 55
Xof /INAE LI P i B AR INAE AR ZERTFIRERL As S BRI, TR TR IR R AR ES AT 45 As(ID)T5 R = A 38005
SRR A RN 100 g- kg™ MIMMEIKER 1.0 g-kg™ MTRIRES BB /N Mk 0 L 285 S/ VBB BR800 TR s = s 14 5 %0 HR
AHLE, 6 AsCID )75 4% 145 1,100 g kg™ IR I AL 31 0 25 MBS N T /NZ2 77 3 (P<0.05) , # it 2 M IR T /INZZ AT As B d (P<
0.01);1.0 g-kg™ FABRFREG Ab FRAR i 22 M3 N T /NA2 A RERE R . THRCF R 5 (P<0.01) | W HBREAIR TR As 5t (P<0.05) , 4 i 3
AR T AR As B iE(P<0.01), BIL, A AsCID )54+ BN 100 g-kg™' AR KSR 1.0 g-kg™ RRIRESREM/NZ = BT+
FPRL As it NRE, AROMZEM AsCID)X/NEZ 33

KR /NAZ 3 AsC D) T5 5% s oy 5 e e 5 7 bk 5 7 ik

FESHES X53 XEERES:A XERS:1672-2043(2009)09-1784-05

Effect of Coal Fly Ash and Calcium Carbonate on Yield Constituents and As Content of Wheat in As( 1l )

Contaminated Soil

SHAO Yun'?, LI Wan—chang?, HOU Xiao-1i%, JIANG Li-na’, YAO Li—jiao? LI Chun—xi? LI Jian-min'

(1.College of Agronomy and Biotechnology, China Agriculture University, Beijing 100094, China; 2.College of Life Sciences, He 'nan Normal
University, Xinxiang 453007, China )

Abstract; With the development of economy, contamination of As become more and more serious. Effects of coal fly ash (CFA) and calcium
carbonate (CaCOs) on yield constituents and As content of root, stem, leaf and grain of wheat in As( Il ) contaminated soil were studied in pot
experiments. Effective measures of remediation with coal fly ash and calcium carbonate in As( Il ) contaminated soil were discussed deeply in
this paper. The results showed that treatments of coal fly ash(100 g-kg™) or calcium carbonate(1.0 g+kg™) promoted height of wheat, bearing
spikelets, grains per spike, 1 000 grains weight and yield. In As( Il ) contaminated soil, compared to the control, yield was increased
significantly (P<0.05) and content of As of grain was decreased highly significantly(P<0.01) with treatment of 100 g-kg™ coal fly ash; grains
per spike, 1 000 grains weight and yield were increased highly significantly (P<0.01), content of As of root was decreased significantly (P<
0.05) and content of As of grain was decreased highly significantly ( P<0.01) with treatment of 1.0g+kg™" calcium carbonate. Therefore,
adding 100 g-kg™' coal fly ash or 1.0 g-kg™ calcium carbonate in As( Il ) contaminated soil could effectively alleviate toxicity of As( Il ) to
wheat such as improving wheat yield and reducing As content of wheat grain.
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Table 2 Concentration of As( Il ) and improved
material in experiment
Qb T NaAsOy/mg-kg™, L4 As TTZE1T
Treatment/g-kg™ 0 25 50
fAvCyd 0 0+0 0+25 0+50
Coal fly ash 100 100+0 100425 100450
B 0 0+0 0+25 0+50
Calcium carbonate 1.0 1.0+0 1.0+25 1.0+50
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Table 1 Content of nutrition and heavy metal of soil in experiment

- HegTE B HEL N HiEL P HiRL K 4 Cd 4> Ph 4 7n 2 As
) pH  Organic matter/  Available N/ Available P/ Available K/ Total Cd / Total Pd/ Total Zn/ Total As/
Soil type % mg-kg! mg-kg mg-kg! mg-kg™! mg-kg™! mg-kg™! mg-kg!

W&t 7.80 1.0 80 15 80 425 18 120 8.05
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Table 3 Effects of coal fly ash on yield constituents of

wheat in As( Il ) contaminated soil

vy NaAsOy/mg-kg™ 1
Coal fly ash/g-kg™ 0 25 50 t Value

2 0 64.12 6242 6043

_ Ly 161=36.48"
Height of wheat/em 100 6445 6378  64.51
o 0 1530 1537 1540

. s tera=18.66"
Spike length/cm 100 1433 1370  14.00

2k N 0 13.33 12.83 12.03 )

N - tep=17.16"
Bearing spikelets 100 1377  13.55  13.87
RE /NS 0 2.10 2.17 2.33

t=10.95"
Barren spikelets 100 1.90 1.95 1.77
Gl 0 3297 3263 29.67

] .h‘&i@l ' lh=22.65"
Grains per spike 100 3837 3833  36.69
THrE 0 2444 2443 2329

! ) t=50.78"
1 000 grains weight/g 100 2557 2678  25.79
S 0 3540 3429 2621

T . ter=10.54"
Yield/g-pot 100 7175 5523 4176

x4 YRR INEERRE T As SERFI
Table 4 Effects of coal fly ash on As content of wheat
and soil(mg-kg™)

TR NaAsO/mg-kg™ tl
Coal fly ash/g-kg™ 0 25 50 ¢ Value
48 As G hr 0 8.05 16.00 34.00
C. 1a=0.11
As content of soil 100 825 22.00 29.50
M As A 0 480 17.65 5240 599
As content of root 100 5.15 18.85 43.90 fo=2
I As S 0 1.55 6.40 6.95
0 As i 1er=2.36

As content of stem and leaf 100  0.80 4.70 10.10

FERE As s 0 063 098 1.40 90.54"
As content of grain 100 035 028 4 lan=20:

AEIEVER o 28 ¢ K6 T 0T, BRI 100 g- ke FROMHREIK
AR E W INE AN E /B (P<0.05), SB35 18 i/
22 7 (P<0.05) B 5 IR a0 /N A2 kv 4 S /N
TR B TR E A 34 I (P<0.01) , 1% i 35 00/ /)N A
£(P<0.01). 24 As(ID )& K 2550 mg-ke™ 5, 100
gk MM BT, BRERK AR E /INEESN b
1 B SNV FERER TR RS T 0 gokg?
(AR AR I A B OGS ), 108 BH TG 18 & % F 42 8 As( D)
1554 (25 mg-kg™ )ik 2P As(I )75 44 (50 mg-kg™)
() 538, SN 100 g- kg™ My BRI REA R MR/ INZE As
(D #E (e N2 AR a5
2.1.2 ByBERNT AsCI ) Y5 4 1 [ /N2 i 2T Ak
K A3 As Er a2 IR

M 4T LIFE T, 2 As(TD) KN 0,25 mg -
kg™ B}, 100 g+ kg™ MM RAL T | - BERIARAY As
BT 0 g kg™ R HAL (6 IR T 25 0
FURERL Y As £ a2 UK X6 B] 5 24 As (D) e 20 50
mg- kg™ 1,100 g-kg™ BRI IRAL IR, T3 AR b
R As & LU BRI, 2Rt iy As B
o I R (3R 4) 1, By KRR B TR NS R PR
H As F i (P<0.01) , T X 358 AR 250t As
Y5 25 57 A TR B 2K F- (P>0.05 ) o B AT, T8 I8
AR As () V594 (25 mg-kg™) bZEHE As
(I1) 7554 (50 mg-kg™ ) A +45 I, @ 100 g-kg™' (Y
IR BEAT R AL As & i,

2.2 xEEESXS As(ID)i5E L] EMEFEHKKEE

R As SERRIN
2.2.1 GRIRESXS As(ID) {54+ F/NE ™ MR )
A0

5 FTLIF Y, i As(IDAbFRRT , B As( D)
LRI, BRBER AN B /NI, sy 2552/ ik
e BRI TORCEE 7 B R R R T — R IR
U0 N R RN -8 S QT G B A L
MR TR, U 1.0 g-kg™! AORRIRES AL FEXT /)N
AR BA Tt . 22 KSR, 1.0 g ke B
PRAG A B FRAR T /NA OB (P<0.01 ), A1 S35 1
TN B REDRE R TORE R A R (P<0.01), TTRE 5 &5
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Table 5 Effects of calcium carbonate on yield constituents of

wheat in As( Il ) contaminated soil

TR A NaAsOy/mg-kg™ 1l
Calcium carbonate/g-kg™! 0 25 50 t Value
N 0 64.12 6242 6043
. Leacoy =0.22
Height of wheat/em 10 7076 6795 6491
2 0 1530 1537  15.40
) LS Loy =19.93”
Spike length/cm 1.0 1469 1452 14.64
W 0 1333 1283 12.03 B
; : Lac0, =4.00
Bearing spikelets 1.0 1440 1473 1450
SE/INEEL 0 2.10 2.17 2.33
; leaco, =3.89
Barren spikelets 1.0 170 190  1.40
TR 0 3297 3263  29.67 .
e . leacoy =15.52
Grains per spike 1.0 4197 4153 4127
TR 0 2444 2443 2329 .
. teaco;=62.09
1000 grains weight/g 1.0 25.16 2585 25.12
o 0 3540 3429 2621
) 7k . feacoy =25.52"
Yield/g- pot 1.0 7588 56.52 3835
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1.0 g-kg! IURRFRESAEIET BR L8 As TS T 0 g
kg™ PR IR 5 AL B (X D A0 AR R RIRERE As F i
BT X2 As (I )RRy 25 mg-kg™ B, -3 AN
HRFRAY As Frig ¥y TXTIR, S FRFERL Y As &
SR T B 2 AsCID ) ¥ B2 A 50 mg -kg™ B, 1.0
g-kg MUBRKFRESAL IR T, 48 MR APRLAY As & HD
R XTRE, A ZEnth As S 400 kudw, 1.0 g
kg™ RTREGRTANIAR T As P EAEIAT i E 2 (P
0.05), RPFFRL As & i A M B 2 FRAE I (P<0.01),
ML As HRNERH A ZR AR E (P>
0.05), FHIATHEN, T R7ER A As(I)T5 44 (25 mg-
ke )b 2 As(I )755% (50 mg-ke™) 3 |, ¥
1.0 g-kg™ BRFREG AL PRI REREARAFRLAY As L,

F 6 BERTSIT/INEEMRR TIE As SEHFM
Table 6 Effects of calcium carbonate on As content of

wheat and soil (mg-kg™)

TR ES NaAsOy/mg-kg™ i
Calcium carbonate/g-kg™! 0 25 50 t Value
-3 As S i 0 8.05 16.00 34.00
. teaco, =0.05
As content of soil 1.0 8.55 22.00 25.00
b As S5 0 4.80 17.65 52.40 .
leaco; =18.55
As content of root 1.0 470 1845 40.35 ‘
2E0f As O 0 1.55 640 6.95
. . teacoy =0.10
As content of stem and leaf 1 1.05 6.10 12.05
Ay Lt 0 0.63 098 1.40
*}*‘_/‘ As B ) teaos =35.20"
As content of grain 1.0 0.06 044 044
3 e

HIAS IR 5 R n 0, B — As (D) Kb HT, B
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1o A S/ N RERLR, TR R B R A
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100 g-kg™ MR KB 1.0 g-kg™ Bk R 55 40 B 1 RE R
TRAFRLRY As &t UAHATEZE B A S b s it 12 1 6y
SRR B R FRES REAT LR As X/ NAZ TR E R As
V5 HE FNEE ) e R BRI/ NE TR
L As T, TR A HAE Y TR K 147 000
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