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Abstract

stress. [ Method ] With Lumai 22 as material,we analyzed effects of different concentrations of Cd** solution on winter wheat seed germination

(College of Life Science, Linyi University, Linyi, Shandong
[ Objective ] To study the effect of sodium humate (HA-Na) on winter wheat seed germination and root growth under cadmium

and root growth,then explored effects of different concentrations of HA-Na solution on seed germination and root growth under cadmium stress.
[ Result] Winter wheat seed germination and root growth were inhibited by Cd** stress, germination index , vigor index , root length and bud
length were decreased. Low concentrations of HA-Na improved winter wheat seed germination rate, germination index and vigor index, also im-
proved root length,bud length under Cd** stress,and partial relieved seed germination and seedling growth under Cd** stress. The ameliorative
effect of 50 pmol/L HA-Na was best among them. But with the increasing of concentration of HA-Na, the ameliorative effect of Cd** stress
weakened gradually. It would significantly increase the toxic effects of cadmium stress while HA-Na concentration reached 200 wmol/L. [ Con-

clusion] The study provides the theory basis for farmland soil management and improvement that has been polluted with heavy metals.
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Table 1 Effects of different concentrations of Cd’* on winter wheat seed germination and root growth

Qb P Cd*" e R i3 R

Treatment Cd** concentration // wmol/L, Germination rate // % Root length // cm Bud length // cm
CK 0 92.4 2.50+0.18 a 10.40 £0.70 a
C, 5 94.6 2.70 £0.16 a 10.40 +0.68 a
C, 10 89.6 2.50+0.17 a 8.20 £0.60 b
C, 25 86.8 2.00+0.15b 5.40 £0.55 ¢
C, 50 85.9 1.80+0.12 b 4.80+0.23 ¢
Cs 100 68.8 0.90 +0.20 ¢ 2.50 £0.10 d
Cq 200 38.6 0.30£0.02 d 1.30£0.04 e
C, 500 12.3 0.10+0.01 d 0.60 +0.03 e

T RSB R /NG PR R R oR 22 57 B3 (P <0.05)

Note ; Different small letters within the same column mean significant difference(P < 0.05)
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Table 2 Effects of different concentrations of HA-Na on winter wheat

root and bud length under Cd** stress

e HA-NaWE BK K
HA-Na concentration ~ Root length Bud length

Treatment

pmol/L cm cm
Cd +S,(CK) 0 1.00+0.08 a 2.50+0.20 a
Cd +8, 10 1.60£0.13 b 2.80+0.22 a
Cd+S, 30 2.20+0.15 ¢ 3.40+0.23 b
Cd +8, 50 2.40 +£0.12 ¢ 4.20+0.30 ¢
Cd +8, 100 2.10+0.16 ¢ 3.60 £0.22 b
Cd +S; 200 1.80+0.08d  2.70+0.20 a
Cd + S, 500 0.80+0.06 d  2.40+0.19 a

VPR NG 7 MR R 22 5 1 B (P <0.05)
Note: Different small letters within the same column mean significant
difference( P < 0.05)
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Table 3 Effects of different concentrations of HA-Na on winter wheat

seed germination index and vigor index under Cd** stress

HA - Na ¥¢Ji# KR

. -
AL HA-Na concentration ~ Germination (.ﬁjﬂ:‘EM
Treatment . Vigor index
mol/L index
Cd +5S, 0 42.4 42.4
Cd +8S, 10 50.2 80.4
Cd +S, 30 53.4 117.5
Cd +S, 50 52.7 126.4
Cd+S, 100 52.2 104.4
Cd +S; 200 48.5 92.1
Cd + S 500 37.7 30. 1

(F4% 71 )
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Table 4 Water quality test results after water quality restoration in

Central Lake of Quyang Park mg/L
U H 3 JUKAEY)
Sampling date Submerged plant CoD  NH, -N TP
2015 -08 -06 f <10.0 0.174 0.03
Jc <10.0 0.074 0.04
2015 -08 - 10 A <10.0 0.087  0.06
& <10.0 0.087  0.07
2015 -08 - 14 f <10.0 0.246  0.02
¥ <10.0 0.328 0.03
2015 -08 -21 f 18.5 0.152  0.08
7 18.2 0.346  0.05
2015 -08 -31 A <10.0 0.083  0.03
G 13.4 0.148 0.03
2015 -09 - 17 f 12.0 0.18  0.05
o 13.4  0.110 0.04
2015 -10 -20 ¥el 18.8 0.083  0.03
7 17.6 0.119  0.04
2015 -11 -13 Fel <10.0 0.196  0.03
7 <10.0 0.199 0.04
2015 -12 -16 A <10.0 0.162 0.04
P <10.0 0.143  0.04
MK b JIES 150 0.500 0.10

PR{E Limit value of envi-
ronmental quality stand-
ard for surface water

=
b

20.0 1.000  0.20
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Table 4 Effects of different concentrations of HA-Na on winter wheat

germination energy and rate under Cd’* stress

s HA = Na iefi e L3
Treatment HA-Na concentration Germination Germination
pmol/L. energy // % rate // %

Cd +8S, 0 68.8 40.4

Cd +8, 10 77.0 49.0
Cd +8, 30 80.8 60.6

Cd +S, 50 95.2 538

Cd +S, 100 91.2 50.6
Cd +S; 200 64.2 39.2

Cd +S, 500 54.0 29.2
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