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Effects of melatonin soaking branches on cadmium accumulation
in grape cutting seedlings
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Abstract: The effects of different concentrations (50, 100, 150 and 200 umol/L) of melatonin soaking branches on the
cadmium accumulation in the grape cuttings were studied by pot experiment. The results showed that melatonin soaking
branches increased the biomass and cadmium content of grape cuttings under cadmium stress. With the increase of
melatonin concentration, the root and shoot biomasses of grape cuttings increased first and then decreased, and the root
and shoot biomasses with 150 pmol/L melatonin increased by 20.78% and 57.62%, respectively compared with the
control. Cadmium content in roots and shoots of grape cuttings showed an increasing trend, and the cadmium content in
roots and shoots with 200 umol/L melatonin was increased by 559.53% and 113.27%, respectively, compared with the
control. The melatonin soaking branches also enhanced the photosynthetic pigment content and antioxidant enzyme
activity of grape seedlings. Therefore, the melatonin soaking branches promoted the growth of grapes, but also
promoted the cadmium accumulation of grapes, thus could be not suitable for grape production in cadmium-

contaminated areas.
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Table 1 Biomass, cadmium content and cadmium translocation factor of grape cutting seedlings
lg lg [(mg-kg™) [(mgkg ™)
A0 (3.149+0.103)b  (0.746+0.014)b  (4.221+0.059)ab (9.49+0.75)d (0.89+0.02)d (0.094+0.006)b
Al (2235£0.092)c  (0.612£0.023)c  (3.652+0.015)b (78.80+1.74)b (12.89+0.17)b (0.164+0.001)a
A2 (3.845£0202)a  (0.837£0.027)a  (4.594+0.389)a (51.47+2.52)c (2.06+0.08)c (0.040+0.000)c
A3 (2.925£0.122)b (0.699+0.016)b (4.185+0.081)ab (125.07+4.85)a (21.43+1.23)a (0.171+0.004)a
(P<0.05)
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2
( 2
B4 BO Bl
BO Bl B2 B3 B4
o 0 0 o,
B2 B3 B4 30.05% 62.85% 229.79%  559.53%
o o o,
12.67% 20.78%  16.50% 68.14% 86.73% 101.88%
0
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Table 2 Biomass, cadmium content and cadmium translocation factor of grape cutting seedlings by melatonin soaking branches under
cadmium stress
/g /g /(mgkg ") /(mgkg ")
BO (1.097+0.008)c (0.151£0.010)b (7.265+0.421)a (75.83+1.68)e (12.21£0.52)d (0.161£0.003)c
Bl (1.110£0.017)c (0.181+0.016)b (6.133+0.435)b (98.62+2.23)d (20.53£1.12)c (0.208+0.007)a
B2 (1.236+0.020)b (0.222+0.013)a (5.568+0.231)b  (123.49+3.39)c (22.80+1.20)be (0.185+0.005)b
B3 (1.325+0.033)a (0.238+0.011)a (5.567+£0.128)b  (250.08+3.18)b (24.65+1.39)ab (0.099+0.004)d
B4 (1.27840.024)ab (0.229+0.008)a (5.581£0.102)b  (500.12+7.61)a (26.04+1.37)a (0.052+0.001)e

(P<0.05)
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Table 3 Photosynthetic pigment content in grape cutting seedlings by melatonin soaking branches under cadmium stress
a/(mgg’) b/(mg-g™) /(mg:g™) /(mg-g™) a/ b
BO (0.705+0.013)d (0.371£0.010)c (1.076+0.023)d (0.346+0.017)c (1.900+0.018)ab
Bl (0.850+0.020)c (0.410+0.005)c (1.260+0.015)c (0.352+0.002)¢ (2.073+£0.072)a
B2 (0.856+0.022)c (0.465+0.021)b (1.321£0.043)c (0.438+0.005)b (1.841+0.035)b
B3 (1.14520.036)a (0.557+0.024)a (1.702+0.013)a (0.502+0.020)a (2.05620.151)a
B4 (0.950+0.025)b (0.477+0.016)b (1.427+0.041)b (0.448+0.017)b (1.992+0.016)ab
(P 0.05)
24 HHHETHRERERGNEARITHAENALE
e A ) Bl B2 B3 B4
BO 23.48%
28.89% 30.25%  48.08%

(SOD POD CAT)
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Table 4 Antioxidant enzyme activity of grape cutting seedlings by melatonin soaking branches under cadmium stress

SOD (U-g™h) POD /(U-g'min")  CAT /(U-gmin™") /(mg-g™)
BO (9.0240.32)c (88.84+2.88)d (1.23£0.02)d (4.43£0.15)c
Bl (10.07£0.20)c (101.17+4.04)d (1.25£0.02)d (5.47£0.14)b
B2 (20.24+1.25)b (170.72+12.85)c (2.14£0.05)c (5.71£0.18)b
B3 (26.44+0.97)a (329.38+22.37)b (2.65+0.13)b (5.77+0.05)b
B4 (27.79+1.33)a (460.22+16.07)a (3.4240.19)a (6.56%0.14)a
(P 0.05)
3 g
[9] 1]
(0.1 mmol/L) (100 [22]
mmol/L) [20]
[13]
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150 pmol/L 200 pmol/L
[9-10,20]

[13,22]
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