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1.2
11 cm X 15 cm( X ) 2
6.72mm(3 ) 0.5 kg 2.1
( CdCl,-2.5H,0 ) 1
10 mg/kg!'¥ 30 d
0(CK ) 50 100 150 200 pmol/L
200 pmol/L 24 h 3
PVC 1427%(P  0.05) 16.75%(P 0.05)
P 220.29%(P  0.05) 193.42%(P 0.05)
24°C PVC
5 200 pmol/L
2.2
40 d 2
- [1s] ( a
200 pumol/L
b )
G250 56.93%(P 0.05)
(POD) (SOD) , (CAT)  335306P  0.05) 51.46%((P 0.05)  43.56%(P
0.05)
5.000 g -
( 4 1) 12h 50 100 150 200 umol/L
50 ml iCAP 6300 ICP 6.38%(P
(Thermo Scientific, USA) el 0.05) 13.09%(P 0.05) 31.17%(P 0.05) 36.17%(P
1.3 0.05)
SPSS 200 pmol/L
Fz1 WEHEMESER
Table I Morphological indexes of pea seedlings
(umol/L) (cm) (cm) (cm) (cm)
0 24.533 £0.320 ¢ 17.538 £0.504 d 0.207 £0.020d 0.228 £0.013d
50 25317+0475d 18.025 £ 0.555d 0.363 +0.040d 0.352+0.024d
100 25.717+0.331 ¢ 18.588 £0.610 ¢ 0.442 +£0.048 ¢ 0.522+0.010 ¢
150 27.417+0.256 b 19.225 +£0.654 b 0.546 +£0.027 b 0.589+0.013 b
200 28.033+0.441 a 20.475+0.506 a 0.663 £0.032 a 0.669+0.011 a
(P 0.05)
T2 BEHENENMEAEEIT)
Table 2 Biomass of pea seedlings
(umol/L) & ) g ) (g ) g ) (ml/ )
0 0.860 £ 0.021 ¢ 0.513+0.012d 0.651+0.018d 1.164 £ 0.041 ¢ 0.940 + 0.024 ¢
50 0.962 + 0.024 be 0.590 £ 0.014 ¢ 0.767 £ 0.021 ¢ 1.357£0.047d 1.000 = 0.028 b
100 1.074 £0.027 b 0.640 £ 0.015b 0.801 £0.022 ¢ 1.440 £ 0.050 ¢ 1.063 +£0.026 ¢
150 1.237+0.031 a 0.659 +0.015 ab 0.866 = 0.024 b 1.526 £ 0.053 b 1.233+£0.032d
200 1.341 £0.034 a 0.685+0.016 a 0.986 + 0.028 a 1.671 £0.058 a 1.280+0.035a
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2.3

200 pmol/L

2.51%(P 0.05) 2.67%(P 0.05) 4.65%(P 0.05)
3.89%(P 0.05)
200 pmol/L
#x3 mMEHEREKE(ke)

Table 3 Water contents in pea seedlings

24

a b
(P 0.05)
150 200 umol/L
1.04%(P  0.05)
11.40%(P 0.05)

50 100

2.07%(P  0.05) 9.84%(P 0.05)

(umol/L) 5.41%(P 0.05)
0 918+3c 861+3a 839=4a 848+3c 21.62%(P  0.05) 35.14%(P 0.05)  43.24%(P
50 926+3bc 878+3a 857+2a 866+3¢
0.05) a/b
100 930+2ab 882+2a 859+3a 869+4bc
150 937+4a 882+6a 866+ 5a 873+3Db a/b
200 941+3a 884+td4a 878+4a 881+5a 200 umol/L
x4 BEHEHLERESE
Table 4 Photosynthetic pigment contents in pea seedlings
(umol/L) a(mg/g) b(mg/g) (mg/g) a/b (mg/g)
0 1.55+0.04 a 0.47+0.02a 1.93+0.05b 3.30 0.37+0.01c
50 1.55+0.06 a 0.47+0.03 a 1.95+£0.04 b 3.30 0.39+0.01c¢
100 1.59+£0.05a 0.48+0.02a 1.97+£0.08 b 3.34 045+0.02b
150 1.62 +0.06 a 0.48+0.02 a 2.12+0.09 a 3.35 0.50£0.02 a
200 1.66 +0.07 a 0.48+0.02 a 2.15+0.07 a 3.42 0.53+£0.02 a
2.5 0.05) 114.81%(P 0.05) CAT
5 POD 25.00%(P  0.05) 43.75%(P 0.05) 65.63%(P
SOD CAT 0.05) 100.00%(P 0.05)
50 100
150 200 pmol/L POD ( 95 200 pmol/L

3.86%(P 0.05) 19.93%(P 0.05) 49.22%(P
0.05) 54.63%(P 0.05) SOD
16.05%(P 0.05) 46.91%(P 0.05) 97.53%(P

96.26%(P  0.05)

RS BEYEMMELEESE

Table 5 Antioxidant enzyme activity of pea seedlings

(umol/L) POD (U/g) SOD (U/g) CAT (mg/(gmin)) (mg/g)
0 1219+39¢ 8l+3e 32+1le 4.54£0.09 ¢
50 1266 +27 be 94+3d 40+1d 7.52+£021b
100 1462+75b 119+5¢ 46+2c 7.76 £0.17b
150 1819+69a 160+6b 53+2b 7.93+045b
200 1885+58a 174+5a 64+3a 891+045a
2.6
200 pmol/L

6)
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20.28%(P  0.05) 44.10%(P  0.05) 18.56%(P  0.05) 34.02%(P 0.05)
46.94%(P 0.05) 50 100 150 42.27%(P 0.05) 46.39%(P 0.05)
200 umol/L
*k6 BIHEHEIE

Table 6 Cadmium contents in pea seedlings

(umol/L) (mg/kg FW) (mg/kg FW) (mg/kg FW) (mg/kg FW)
0 843+0.20a 0.161 +0.005 a 0.213+£0.213 a 0.194 £ 0.009 a
50 7.69+0.20b 0.138 £0.003 b 0.177+0.177 b 0.158 £0.003 b
100 7.19+£022¢ 0.134 £0.004 b 0.123£0.123 ¢ 0.128 £ 0.005 ¢
150 6.86+0.15¢cd 0.108 £ 0.003 ¢ 0.115+0.115 cd 0.112+0.003 d
200 6.72+£0.14d 0.090 £ 0.003 d 0.113+£0.113d 0.104 £ 0.004 ¢
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Effects of Melatonin Soaking on Growth and Cadmium
Accumulation of Pea Seedlings

TANG Yi', REN Wei’, LIU Fugang®, LI Huanxiu', LIAO Ming’an’, JIANG Wei*, LIN Lijin""

(1 Institute of Pomology and Olericulture, Sichuan Agricultural University, Chengdu 611130, China; 2 Maize Research
Institute, Neijiang Academy of Agricultural Sciences, Neijiang, Sichuan 641000, China; 3 College of Horticulture, Sichuan
Agricultural University, Chengdu 611130, China; 4 College of Chemistry and Life Science, Chengdu Normal University,
Chengdu 611130, China)

Abstract: A pot experiment was conducted to study the effects of different concentrations of melatonin soaking on the
growth and cadmium accumulation of pea seedlings. The results showed that the doses of 50, 100, 150 and 200 umol/L melatonin
treatments increased the biomasses, water contents, photosynthetic pigment contents and antioxidant enzyme activities of pea
seedlings compared with the control, and cadmium contents in pea seedlings reduced significantly. When the dose of melatonin
was 200 umol/L, the biomasses and photosynthetic pigment contents of pea seedlings reached the maxima, and cadmium contents
in roots and shoots of pea seedlings were the minima of 6.72 and 0.104 mg/kg, reduced by 20.28% and 46.39% respectively
compared with the control. Therefore, melatonin soaking could promote the growth of pea seedlings and reduce cadmium uptake,
and the best dose of melatonin is 200 umol/L.

Key words: Melatonin; Pea seedlings; Growth; Cadmium
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