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Effects of Added Cadmium on Growth of Maize Under Different Types of Paddy Soil in Hunan Province
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Abstract: Effects of Cd on maize were studied by pot experiment using three types of paddy soils with added Cd in a range of 0. 05—
30. 0 mg * kg™'. The maize grown on the soil treated was characterized by decoloring of leaf, stem dwarfing, root stunting, delaying
of growth stages or even no — grain produced. The production of maize and the biological yields of maize reduced significantly at 2. 0

" of added Cd. The Cd contents in maize seed increased with enhancement of added Cd concentrations. According to the

mg * kg~
studied results, the most influences appeared in alluvial sandy paddy soil, and the least in grey clayed paddy soil.
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Table 1 Physical and chemical properties of the soils studied
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BN RREME RHR ey g%g) /fﬁf, Pt /i4$4 mjﬁg
21U H WA EAEREAE A+ 4.32 27. 49 6.61 0.13 0. 94
VU P37 FERTRULE S Henb 1 4.68 33.94 5.15 0.19 0.72
JR e Kb AR [y T 7.20 35.74 29.89 0.09 0.76
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BRI T 1999 4E—2000 4EHEFT, R EH F
WL 5 mm G 9 3 Fl 2 ALK ARG R0 AS O @28, 5
cm x H28 em AR . B3 + 10 kg, N: P.Os:
K20 =1:0. 60: 0. 75, #% B0 T L4 N 0. 5 ¢ i, #u5
BURZE | R BEER S &AL, b 409% )R = FEdL
B K 100% R BERESVESENE , HARVEIBAE . SMRS
4 CdCL -+ 2.5H.0, Cd**#kBEit 8 1K F, Ril: 0,
0.05.0.2,1.0.2.0.5.0.10.0.30. 0mg * kg~ +. %
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1) Cd* IR ST IR A e 4, B FR AT 4 3K, FbLHE
G o Pk 2 H A FEK R 1Y 60% , P 2 Ji . F 1999 4F
4 H 12 HEEFhEoK, B4R 3 60, 11 16 d JS TRl ,
R 1 MR ERIEECE FRS AT K EK
A, FEIE R AT AL, 7 0 25 HYOIR, Al ar
W £5 A R E .

1.3 MET B HFE

+ 3447 Ffl HCl - HNOs — HF - HC1O. 16", +
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ML T AT DA M AN [r] v i A 3 g A 1 R
i 2 2T B A vk B2 3 in S B I T e A bl 3 Aok
Ff 0 BRI R TR R, FRWEE R T 2.0 mg -
kg ™" A, /NP IV Je > £LETR > KT
M, S5 A A g R — 20, MR B e ]
VPP (r=0.9904"")> £ZLHRH (r=0.9149"")>
JRUEH (r=0.7675") ,3xXUiH] 3 FlKFE L fRXT £k
T AR A R DATRT VD8 A3, U8 F AN
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Table 2 The Number of leaf with decoloring at various growth period of maize grown in the soil treated with different doses of cadmium

- EA: gl | e M R
0 2.0 5.0 10.0  30.0 0 2.0 5.0  10.0  30.0 0 2.0 5.0 10.0  30.0
HH — — 5 5 6 — — 5 5 6 — — — 5 5
wo — — 9 9 8 — — 10 10 11 — — 7 7 8
s — — 9 11 11 — — 10 12 13 — — 8 9 10

13 FhK R A BN R v B 4 AL 3T K 1 - T R
Figure 1 Area of maize leaf grown in 3 paddy soils

treated with different doses of cadmium
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Figure 2 Height of maize seedling grown in 3 paddy soils

treated with different doses of cadmium
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Figure 3 Height of maize seedling grown in 3 paddy soils

treated with different doses of cadmium at stage of jointing
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Wt K, HARC RELL R N -0.749 7 — -
0.893 7" JAIYbIR N -0.8907 *— -0.9850" . JK
P -0.7776"—-0.933 6", ULHATE— & Uk
TP, R XTI B R KR S iR e k. I
2 3. 4 thik BRIk 30.0mg - kg™
BF, SXFRAHEL, 3 Rk R £ b KRR R AR A
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Figure 4 Height of maize seedling grown in 3 paddy soils treated

with different doses of cadmium at stage of panicle initiation

TV R, KR FH 9 /)N 5 DARE i KAk v 1Y)
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2.2, 1 50 FORARE 1 52 )

MR 3 AT A Y, 3 ARAUKAE L b, S indR
WRERT 2.0mg « kg LA, BEFMRES N, #4081
M KRR R T EH IR AL, 28 E G, 55X A
b, MATETNERIFELEREAN 1.84% —
89.76% , TP IEH K 6. 02%—92. 75% , JK e Y
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Table 3 Biological mass of maize grown in the soil treated with different doses of cadmium(g + %5 ")
R 1 9 i [/ AW IE /mg « kg™! Rk
0 0.05 0.2 1.0 2.0 5.0 10.0 30.0
ZLHR H WRTE 19.05 20.07 21.81 18. 06 18.70 7.10 8. 19 1.95 -0.8530"*
Mo FFBEEE 205,29 211.21 201. 16 192.23 181. 12 78.42 54.91 36. 34 -0.8121%
FFSL 10. 19 10. 16 13.78 7.83 — — — — -0.587 6%
e M T 25.39 24.43 23.57 27.43 23.86 21.35 16. 40 1.84 -0.9864%*
Mo lEEEE 28830 282. 61 302. 76 280. 24 268. 54 162. 54 142. 02 41.44  -0.9254%"
LT 19.93 20. 69 19. 65 18. 46 15.01 — — — -0.9771%*
RUAL R = 19.20 19. 44 20.20 20.28 18.50 12.13 6. 80 6.46 -0.8280"
o FFBEEE 260. 96 260. 34 278.37 280. 17 244.10 170. 08 133.92 120.42  -0.8197*
FFSL 10. 28 10. 85 9.48 9.85 8. 17 — — — -0.8635
T4 AARERLCETERFEIMEIENSRE (ng - kg ™)
Table 4 Contents of cadmium in maize seed and soil treated with different doses of cadmium (mg * kg=")
BER 1 WiH TN E /mg - keg™' £ 28
0 0.05 0.2 1.0 2.0 5.0
R H BRI 0.1559 0.320 3 0.443 1 0.741 3 — — 0.945 8~
AU 0.11 0.12 0.25 0.90 1.72 4.24 0.999 9%*
TR 0.98 1.05 1.17 1.92 2.86 5.89
TVSURH EORFE S E AR 0.176 7 0.237 4 0.356 7 0.622 6 0.766 4 — 0.962 2**
T 0.13 0.16 0.39 0.97 1.80 4.53 0.999 4**
s 0.78 0. 85 1.01 1.74 2.73 5.66
KPEH  EORK AR 0.125 1 0.1552 0.154 9 0.272 6 0.412 0 — 0.997 1**
AU 0.08 0.10 0.17 0.51 1.06 3.38 0.993 5%*
TR 0.85 0.99 1.12 1.81 2.79 5.63

Tk HOR 1% M KCE, T TRIR 5% I WK, R

3Tl
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3. 64%—66.35% , "] W, LAXHR Ve HFIZLE e
b R AR R AR A K, K8 A/ N e SRR
JEAR, PN KT 5. 0 mg - kg' LI}, BEfRK
JEREIN, A HR AR R B AN, AR
B, TCRAS, X ] A 3 P I i 1 s
TUAEMRBRR AL T, NI TR RN E SR
MR, fe 2 BUEORAEAR A A B8 A7 R I, 5 1
REE TG, FEFE 0.05—0.2 mg - kg ™' £
T B P, WA 2R A s I
2.2.2 FAXE KM E AR Y

M 3 AT LAE L, SR EETE 0. 05—0. 2 mg + kg™
IR, FoRM bR RO B B, L
JE R ERRT TR A KA —E REAE R . fk R T 2.0
mg + kg A, FEASIERWEE RGN, 3 FOKAE 1 LK
K Hh - fef 2 S B T R MR R B R
FIK o S HEAR L, 203 R ATy A e B
1R WM B4y 9 11. 77% — 82.30% . 6.85% —
85.63% il 6. 46% —55. 87% , H:A iy Je M FI4L %
A SRR Y S T N A RSN B T N NS o % S i
WA, 3MKRE LT, R ENBKRELRT 2.0
mg - kg~ LI EKRAGEIL, TR VS8 ALK U )
TR B R T 5. 0mg - kg™ B AAREGE 52, AR
R P S ) E R 2l O AF 52, AT B e ]
PLAE 1.92—2.86 mg * kg™, ] 0 ¢ H ALK Jé H 1E
2.76—5. 64 mg + kg~ YU N ESE— R0 5T .
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MR 4 ATLIEH, IR EE7E 0. 05—5. 0 mg -
kg~ HYE RN, T RN SN 3 0 e BE S AR
VB I T B0, A5 AH G R B AR B KT (4
B H RN SEA KT . FiiEAE 3 FKAE +
(1 FOK A LB & R AP A —E 26 5, Hrh LUK
AR, e HAmYM R B, XlRES
131 pH {EF1 CEC {HA ¢, pH {HBAK . CEC {H /]
)13, AR S e, B e AL
AR LB 22 5 pH {H 55 19 \CEC R Y T3 A 2 . 41
T FH AT V08 FH B AR A ) T RORF S 1 2 i o S LA
ZTHE YR B 3 TR B, AT RE S B RV UR
LU AR LL, FLRT RS, g XGE K AT
HAE A FORAER IR, A (W3 3) 84 m, X

BT T R RN, Z o
3 Zh5ig

3.1 MR EE R T 5. 0mg « kg ' T L I, 3 FokFg
I ORI AT UG R, 2 BN )
FREER B IR S0, BB EERIR , L LIV U L Y
™, e H E iR

3.2 MRMREER T 2. 0mg « kg '+, 3FKAE T EE
ORI T R A2 35 DR A, LB U AT b I8 > 4L
TR AY> KU,

3.33 MUK b, HHERWE S RS AE F MR
1R 28 4 U G, L T e AR AR B 3 KT

3.4 INGHHE R T 2.0 mg + kg ™' 1 IF, Bl i 1
T, 3 FOKRE 8 S ORI R R e
Fo R T 5. 0mg - kg '+, PR EAH] TR
KMET AR/ B

3.5 MBI IE KT 2.0 mg « kg™' - 0F, Bt ik i 4
i, 3 FOKRE L ER S RS oKL AR Y R
SR S R OG o 3 FIOKAR b FORA I e favk
B LR H KT 2.86 mg + kgt , VIR HFIK
KT 5.64mg - kg™' £, @ILLLHRH FAlLIAE
1.92—2.86 mg * kg™, J[¥>e AT e FHAE 2. 76—
5.64 mg * kg~ ' Ju B N VEE— DB 05T .
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