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(1 611130 2 610064 3 611130
4 611130 5 641000)
Cd Cd
50 100 150 umol/L
200 pmol/L
( a b )
(SOD POD  CAT) cd
Cd Cd
S482.8+91 X503 S631.5 A
cd [10]
[ cd (] Cd
[2] [12-13]
Cd Cd
[3]
(N- -5- Melatonin) (6]
[4] [10]
Cd
[51 cd
6] 1
i 1.1
[8] cd
[9]
pH 6.29 21.16 g/kg
(Brassica juncea var. megarrhiza) 1.09 g/kg 1.20 g/kg 22.21 g/kg
68.12 mg/kg 16.22 mg/kg 156.21 mg/kg
(17ZB0342)
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1002
Cd 0.10 mg/kg Cd 0.028 mg/kg
1.2 3] 1.000 g
2015 10 3.0kg - ( 41
I5 ecm x 18 cm( X ) 50 ml iCAP 6300 ICP
CdCl,-2.5H,0 cd (Thermo Scientific, USA) cd el
10 mg/kg!'¥ Cd 1.3
SPSS
2015 11
10 2
3~4 4 2.1
0 50 100 150 200 pmol/L 1
3 15 150 pmol/L
15d
100 pmol/L
( a b ) -
(1:1 ] (SOD POD 47.8% 116.8% 8.28% 33.3%
CAT) [13] 26.8%(P<0.05) 200 pmol/L
F 1 KEFEGERFSIER
Table 1 Morphological indexes of B. juncea var. megarrhiza seedlings
(umol/L) (cm) (ml/ ) (cm) (cm) (cm)
0 13.6+£043 ¢ 1.90+0.02d 15.7+£0.15b 0.84+0.08 b 325+£0.12b
50 16.2+£0.06 b 2.15+0.03 ¢ 16.2+0.34b 0.91+0.05b 3.74£0.16 ab
100 20.1+0.38 a 4.12+0.03 a 170+ 0.27 a 1.12£0.06 a 4.12+031a
150 16.1£0.17b 2.56+0.03b 15.8+£0.19b 0.92+0.01b 3.55+£0.09b
200 8.5+0.12d 0.95+0.04 ¢ 149 +£0.07 ¢ 0.80+£0.10 b 345+£023b
(P<0.05)
2.2 200 pmol/L
50 100 150 umol/L 150 umol/L
100 pmol/L
( 2 100 pmol/L
2.3
80.8% 3
232% 39.5% 36.85%(P<0.05) a b
R2 REARYEWENE
Table 2 Biomass of B. juncea var. megarrhiza seedlings
(nmol/L) g ) (g ) g ) g )
0 2.03+0.01c¢ 5.61+£0.01d 29.4+0.04d 35.01+0.05d
50 2.22+0.02b 6.25+0.01b 33.1+0.05b 39.35+0.06b
100 3.67+0.02a 6.91+£0.02a 41.0+0.05a 4791+0.07 a
150 2.04 £0.03 bc 5.99+0.02¢ 32.1+£0.05¢ 38.09+0.06 ¢
200 0.56+0.03 d 5.53+£0.02d 21.6£0.06 ¢ 27.13+0.08 ¢
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Table 3 Photosynthetic pigment contents in B. juncea var. megarrhiza seedlings
(pmol/L) a(mg/g) b(mg/g) (mg/g) a/b (mg/g)
0 1.430+0.246 ¢ 0.363 £ 0.005 a 1.793 £ 0.031 ¢ 3.943 0.342+0.011b
50 1.605+0.014 b 0.419 +£0.005 a 2.024+0.019b 3.829 0.388 £ 0.008 b
100 1.597 £ 0.008 b 0.432+0.09 a 2.029+0.017b 3.694 0.389 +0.002 b
150 1.964 +£0.123 a 0.447 £ 0.074 a 2.411+0.049 a 4.398 0.514£0.077 a
200 1.571 +£0.017 be 0.396 +0.003 a 1.967 +0.021 b 3.970 0.379 £ 0.002 b
50 100 150 200 pmol/L 69.21% 46.34% 28.54%
12.9% 33.03%
13.2% 34.5% 9.70% (P<0.05)
13.5% 13.7% 50.3% 98%
10.8% (P>0.05) a/b Cd 0.058 ~ 0.087 mg/kg
a/b Cd
150 umol/L> (GB 2762—2017)
200 pmol/L>0 pmol/L>50 pmol/L>100 pmol/L Cd 0.2 mg/kg
2.4 Cd 0.1 mg/kg
4 Cd 10 mg/kg
POD SOD CAT Cd
50 100 150 200 pmol/L Cd 200 pmol/L
POD 1.28% 20.8% £5 ALTHEE CdEE
26.5% 39.2% 50 umol/L Table 5 Cadmium contents in B. juncea var. megarrhiza seedlings
(P<0.05) SOD
5.55% 11.1% 31.1% 57.8% (hmol/L)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)
(P<0.05) CAT 5.33% 9.33% 0 341+1.6a 1.23+0.11a 487+0.10a 439+0.11a
13.0% 33.3% (P<0.05) 50 284+1.1b 0.87+0.04b 4.13+0.49b 3.72+0.32b
100 21.3+3.1¢ 0.84+£0.02b 396+0.12¢ 3.57+0.26¢
200 pmol/L 150 1534+2.5¢d0.78+0.03¢ 3.65+£0.15¢cd 3.56+0.10d

R4 REERYERYMEALEEFEE
Table 4 Antioxidant enzyme activities of B. juncea var.
megarrhiza seedlings

POD SOD CAT
(nmol/L) (Ulg) (Ulg) (mg/(g min))
0 1872+31.3¢c 180+2.8d 300+0.5d
50 1896 +27.5¢ 190+29¢ 316 1.3 ¢
100 2261 +699b 200+6.3b 328+ 04c¢
150 2368+69.3ab 236+£50b 339+19b
200 2605+435a 284+29a 400+ 1.3 a
2.5
Cd ( 5)
Cd
200 pmol/L
Cd

200 10.5+1.4d 0.66+0.01d 3.48+0.13d 2.94+0.07¢

(791 50 100
cd

150 umol/L

Tal [ (18]

200 umol/L

[19]
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Effects of Melatonin on Growth and Cadmium Accumulation of
Brassica juncea var. megarrhiza

YAO Huan'?, WANG Ting’, LIU Lei’, SUI Liyun’, LIAO Ming’an', LIN Lijin*", REN Wei’

(1 College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China; 2 College of Life Sciences, Sichuan
University, Chengdu 610064, China; 3 Chengdu Academy of Agriculture and Forestry Sciences, Chengdu 611130, China;
4 Institute of Pomology and Olericulture, Sichuan Agricultural University, Chengdu 611130, China; 5 Institute of Maize
Research, Neijiang Academy of Agricultural Sciences, Neijiang, Sichuan 641000, China)

Abstract: A pot experiment was conducted to study the effects of different concentrations of melatonin on the growth and
cadmium (Cd) accumulation of Brassica juncea var. megarrhiza under Cd-contaminated condition. The concentrations of 50, 100
and 150 pumol/L melatonin increased the root length and volume, plant height, tuber diameter and length of B. juncea var.
megarrhiza seedlings, and increased the biomass of roots, tubers, shoots and edible parts, while 150 pmol/L melatonin decreased
these items. Different concentrations of melatonin improved the photosynthetic pigment (chlorophyll a, chlorophyll b, total
chlorophyll and carotenoid) contents and antioxidant enzyme (SOD, POD and CAT) activities of B. juncea var. megarrhiza
seedlings, while reduced Cd contents in roots, tubers, shoots and edible parts of plant seedlings. With the increase of melatonin
concentration, Cd contents in the different organs of B. juncea var. megarrhiza seedlings showed the reducing trend. Therefore,
the spraying of melatonin could promote the growth of B. juncea var. megarrhiza seedlings and reduce its accumulation of
cadmium.

Key words: Melatonin; Brassica juncea var. megarrhiza; Growth; Cadmium
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