( ) 2020, 46(6):698-705. DOI:10.13331/j.cnki.jhau.2020.06.010
Journal of Hunan Agricultural University(Natural Sciences)

SIARE: E'-" E

[ (
) 2020 46(6) 698-705

WANG S Y, WANG R C, SHI H, WANG F F, HAN N. Study on the absorption and metabolism of cadmium in
kiwifruit under cadmium stress[J]. Journal of Hunan Agricultural University(Natural Sciences), 2020, 46(6): 698—705. .
http://xb.hunau.edu.cn

R8T EREHE XS SR B IR U K A%

( 410128)
T 8 ( )
(5 10 15 20 mg/kg)
8 (0.9 mg/kg)
(0.05 mg/kg)
( 0.90)
x i
FESHES Q94578 XaktrEsms A YE%S 1007-1032(2020)06-0698-08

Study on the absorption and metabolism of cadmium
in Kiwifruit under cadmium stress

WANG Siyuan, WANG Rencai”, SHI Hao, WANG Fangfang, HAN Ning

(College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Based on the investigation and analysis of the cadmium content in 8 kiwifruit varieties(Jinkui, Jinyan, Cuiyu,
Donghong, Hongyang, Fengyue, Kuimi, Miliang No. 1) in partial adult kiwifruit orchards in Hunan Province, Miliang No.1
and Jinyan Kiwifruit with different cadmium enrichment capacity were selected to study the difference in cadmium
absorption and transportation under cadmium stress(5, 10, 15, 20 mg/kg). The results showed that the cadmium content of
the eight kiwifruit varieties in the adult orchard did not exceed the national standard value(0.05 mg/kg) when the soil was
polluted by moderate cadmium(0.9 mg/kg). The cadmium content of kiwi fruit is the highest in ripening period. Under
cadmium stress, the cadmium content in the organs of Miliang No. 1 and Jinyan increased with the increase of cadmium
treatment concentration, and the enrichment ability was stronger when the cadmium concentration was lower. The
cadmium distribution coefficient in the root is the largest( 0.90) and the fruit is the smallest. indicating kiwifruit mainly
absorbs and accumulates cadmium from the root. The absorption and accumulation of cadmium in the whole plant of
Miliang No. 1 were significantly higher than that in the whole plant of Jinyan, but the transfer ability of cadmium of
Jinyan is stronger than that of Miliang No. 1 and the cadmium content of Jinyan fruit is significantly higher than that of
Miliang No. 1.
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Table 1 Cadmium content in different varieties of kiwifruit mg/kg
pH
6.19 (0.22+0.02)d (0.39£0.09)abc 0.07+0.02 (0.07+0.01)abcd 0.009+0.006
6.53 (0.26+0.02)cd (0.23+0.04)bcd 0.06+0.02 (0.10+0.01)ab 0.009+0.002
5.60 (0.28+0.05)cd (0.31+0.27)abcd 0.04+0.01 (0.08+0.04)abc 0.006+0.002
5.19 (0.29+0.05)chd (0.12+0.17)a 0.04+0.05 (0.10+0.03)a 0.005+0.001
5.48 (0.37+0.07)abc (0.45+0.07)ab 0.04+0.01 (0.06+0.01)abcd 0.005+0.001
6.08 (0.41£0.07)ab (0.11+0.02)cd 0.03+0.01 (0.05+0.03)cd 0.005+0.001
6.13 (0.48+0.09)a (0.27+0.07)bcd 0.06+0.01 (0.05+0.01)bcd 0.006+0.001
6.01 (0.49+0.06)a (0.05+0.02)d 0.03+0.01 (0.03+£0.01)d 0.005+0.001
(P<0.05)
22 WHHETARR—SHEHRIMEBRSENER
2 15 mg/kg
5 mg/kg
(20 mg/kg) (GB 2762—2017) (0.05
mg/kg)4 15 mg/kg
20 mg/kg
1.67
x2 WETRR—SHMEHIGEHIESE
Table 2 Cadmium content in Miliang No. 1 and Jinyan kiwifruit under different cadmium stress mg/kg
CK (0.95+0.24)f (0.04+0.01)d (0.05+0.01)e
5 (26.59+2.36)d (1.61+0.21)b (0.07+0.02)de
10 (32.38+3.64)c (1.83+£0.32)b (0.19+£0.03)b
15 (38.42+2.86)b (1.94£0.28)b (0.18+0.06)bc
20 (48.84+4.31)a (2.9+0.73)a (0.33+0.05)a
CK (0.58+0.03)c (0.02+0.01)d (0.06+0.01)e
5 (10.96+1.62)b (0.22+0.02)cd (0.06+0.01)e
10 (14.35%1.49)b (0.34+0.05)cd (0.09+0.02)de
15 (15.39+1.74)b (0.68+0.12)c (0.13+0.03)cd
20 (37.13£3.65)a (0.37+0.07)cd (0.21+0.05)b
CK (0.97+0.05)f (0.06+0.01)d (0.01+0.00)d (0.00+0.00)d
5 (31.87+2.14)d (0.23£0.03)c (0.02+0.01)c (0.00+0.00)d
10 (46.24+5.16)c (0.53+£0.09)b (0.03+£0.01)c (0.03£0.01)c
15 (74.56+9.46)b (0.68+0.23)a (0.13+0.04)b (0.06+0.03)b
20 (97.79+12.32)a (0.51+0.07)b (0.07+0.01)a (0.12+0.06)a
CK (0.08+0.02)d (0.22+0.05)d (0.03+0.01)d (0.00+0.00)d
5 (11.04+1.48)c (0.51+0.17)c (0.06+0.02)c (0.02+0.01)c
10 (11.6+1.74)c (1.09+0.31)b (0.10+0.04)c (0.04+0.01)b
15 (20.62+1.69)b (1.84+0.43)a (0.13+£0.04)b (0.08+0.02)a
20 (43.39+3.25)a (1.69+0.64)a (0.25+0.13)a (0.07+0.03)a
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CK (1.68+0.36)e (0.07+0.03)d (0.02+0.01)e
5 (10.47+1.62)d (0.34+0.11)c (0.14+0.1)d
10 (39.14£3.54)c (0.58+0.07)b (0.34+0.1)b
15 (63.06+7.62)a (0.99+0.23)a (0.2+0.06)c
20 (45.53+5.57)b (0.29+0.07)c (0.42+0.16)a
CK (0.22+0.02)e (0.070.01)e (0.010.00)d
5 (6.78x1.27)d (0.290.05)d (0.0720.02)c
10 (10.4%1.31)c (0.82+0.17)c (0.22+0.05)b
15 (30.1942.24)a (1.58+0.61)a (0.560.17)a
20 (16.13+2.16)b (1.17+0.04)b (0.27+0.11)b

23 WWEBETRR—SHMEERBBRBEERRY

HESR

(P<0.05)

(3

®3 WHETARR—SMERIBRHNBEERRLY

Table 3 Cadmium enrichment coefficients in various organs of Miliang No. 1 and Jinyan kiwifruit under different cadmium stresses

/

(mg-kg™)
CcK (1.914+0.325)b (0.024+0.007)de (0.03420.012)b
5 (0.953+0.172)c (0.058+0.016)b (0.003+0.001)c
10 (0.792+0.103)cd (0.045£0.014)bc (0.005£0.002)c
15 (0.395£0.057)def  (0.02+0.007)de (0.002+0.001)c
20 (0.448+0.12)def (0.027+0.011)cd (0.003+0.001)c
CK (2.526£0.51)a (0.094+0.024)a (0.2620.047)a
5 (0.689+0.164)cde  (0.014+0.003)de (0.004+0.001)c
10 (0.421£0.074)def  (0.01+0.004)de (0.003+0.001)c
15 (0.273+0.063)f (0.012+0.004)de (0.002+0.001)c
20 (0.374+0.061)ef (0.004+0.001)e (0.002+0.001)c
CK (8.619+0.282)a (0.549£0.12)a (0.07£0.008)a (0.030+0.003)a
5 (2.074+0.46)b (0.015£0.002)c (0.002+0.001)c (0.00040.001)b
10 (1.696£0.132)c (0.019+0.007)c (0.001£0.000)c (0.001:£0.000)b
15 (1.436£0.162)c (0.013+0.001)c (0.002+0.000)c (0.001£0.000)b
20 (1.484+0.47)c (0.008+0.001)d (0.001:+0.000)c (0.002+0.000)b
CK (0.054+0.031)d (0.162+0.008)b (0.020.004)b (0.0010.000)b
5 (0.583+0.143)d (0.027+0.004)c (0.003+0.000)c (0.001£0.000)b
10 (0.211£0.043)e (0.02+0.004)c (0.002+0.001)c (0.001£0.000)b
15 (0.356£0.124)e (0.032+0.007)c (0.002+0.001)c (0.001+0.001)b
20 (0.69+0.103)c (0.018+0.006)c (0.003+0.006)c (0.001:+0.000)b
CK (14.867+2.76)a (0.6010.24)a (0.202+0.07)a
5 (0.681£0.23)b (0.022+0.01)b (0.009+0.004)b
10 (1.435+0.427)b (0.0210.004)b (0.013+0.001)b
15 (1.214£0.51)b (0.019£0.011)b (0.004+0.002)b
20 (0.691£0.113)b (0.004+0.001)b (0.00620.003)b
CK (0.155+0.071)b (0.051+0.02)b (0.006:0.001)b
5 (0.358+0.131)b (0.016£0.01)b (0.00420.001)b
10 (0.188+0.062)b (0.015+0.007)b (0.004+0.001)b
15 (0.521+0.18)b (0.027+0.001)b (0.010.003)b
20 (0.174+0.024)b (0.013+0.003)b (0.003+0.001)b

(P<0.05)
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Table 4 Distribution coefficient of cadmium in different organs of Miliang No.1 and Jinyan in flower bud stage
/

(mg-kg™)
CcK 0971 0.012 0.017
5 0.940 0.057 0.003
10 0.941 0.053 0.006
15 0.948 0.048 0.004
20 0.938 0.056 0.006
CcK 0.877 0.033 0.090
5 0.975 0.019 0.005
10 0971 0.023 0.006
15 0.950 0.042 0.008
20 0.985 0.010 0.006
CcK 0.930 0.059 0.007 0.003
5 0.992 0.007 0.001 0.000
10 0.987 0.011 0.001 0.001
15 0.989 0.009 0.002 0.001
20 0.993 0.005 0.001 0.001
CcK 0.228 0.686 0.080 0.006
5 0.950 0.044 0.005 0.001
10 0.905 0.085 0.008 0.003
15 0.911 0.081 0.006 0.003
20 0.956 0.037 0.005 0.002
cK 0.949 0.038 0.013
5 0.956 0.031 0.013
10 0.977 0.015 0.009
15 0.981 0.015 0.003
20 0.985 0.006 0.009
CcK 0.731 0.241 0.027
5 0.949 0.041 0.010
10 0.909 0.072 0.019
15 0.934 0.049 0.017

20 0.918 0.067 0.015
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25 WPHPETRKR—SHMEEBRRERERE
BREYNER

5 mg/kg

x5 WIHETRR—SHMESEEBRNBEBRY

Table 5 Cadmium transfer coefficient of Miliang No. 1 and Jinyan Kiwifruit under different cadmium stresses

/

3 g

(mg-kg™)
CK (0.012+0.004)cd (0.018+0.006)b
5 (0.057+0.018)a (0.006+0.003)b
10 (0.059+0.016)a (0.0070.002)b
15 (0.0200.005)bcd (0.006+0.003)b
20 (0.044:0.015)ab (0.008+0.003)b
CcK (0.0610.021)a (0.003+0.001)b
5 (0.05£0.023)a (0.0050.002)b
10 (0.0370.011)abc (0.103+0.034)a
15 (0.0240.003)bcd (0.006+0.002)b
20 (0.0100.003)d (0.006+0.001)b
CcK (0.064+0.034)b (0.008+0.002)b (0.004+0.001)b
5 (0.0070.002)b (0.000+0.000)b (0.000+0.000)b
10 (0.012+0.05)b (0.001+0.000)b (0.001+0.000)b
15 (0.0090.002)b (0.002+0.001)b (0.001+0.000)bc
20 (0.0050.002)b (0.001+0.000)b (0.001+0.000)b
CcK (3.002+1.46)a (0.349+0.137)a (0.027+0.015)a
5 (0.046+0.014)b (0.0050.002)b (0.002+0.000)b
10 (0.0940.042)b (0.008+0.003)b (0.003+0.001)b
15 (0.089:0.035)b (0.006+0.002)b (0.004+0.001)b
20 (0.039+0.011)b (0.006+0.002)b (0.002+0.000)b
cK (0.041£0.017)b (0.014+0.005)bc
5 (0.032+0.014)bc (0.013+0.004)bc
10 (0.0150.004)c (0.0090.003)c
15 (0.016+0.005)c (0.0030.002)c
20 (0.0060.002)d (0.0090.004)bc
CcK (0.33£0.141)a (0.0370.016)a
5 (0.0430.015)b (0.01£0.002)bc
10 (0.0790.031)b (0.0210.007)bc
15 (0.052+0.018)bc (0.019+0.017)b
20 (0.073£0.031)b (0.017+0.006)b
(P<0.05)
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