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Effects of foliar modulators on cadmium accumulation and transport of nutrient elements in rice

ZHANG Shuo'?, LU Zhong—yan®, TANG Qi'?, LI Hua—xin'?, ZHANG Chang—bo', LIU Zhong—qi"*"

(1.Research Center of Agro—Environmental Remediation, Agro—Environmental Protection Institute, Ministry of Agriculture and Rural
Affairs, Tianjin 300191, China; 2. College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 3.
Guangxi Subtropical Crops Research Institute, Nanning 530001, China)

Abstract: To explore the mechanism of foliar regulators in decreasing the uptake of cadmium (Cd), the effects of foliar application with ma-
lic acid, manganese, and zinc, at the anthesis stage, on cadmium accumulation in grains and other organs of rice plants were studied. The re-
sults showed that Cd concentrations in the grains, rachises, uppermost internodes, and flag leaves of rice plants decreased. The Cd concen-
tration in grains decrensed from 0.63 mg-kg™' to 0.47, 0.28, and 0.26 mg-kg™ after spraying 10 mmol - "' MnCl,, 10 mmol + 1" ZnCl,, and 5
mmol + L' malic acid, respectively, and the corresponding percentages of Cd decrease were 23.84%, 55.44%, and 58.86%. Spraying malic
acid promoted the transfer of Mg and Fe from flag leaves to the uppermost internodes, and of K, Mn, and Zn from rachises to grains, but sig-
nificantly inhibited the transfer of Cd from flag leaves to the uppermost internodes. Furthermore, the application of malic acid decreased the
concentration of Cd in the uppermost internodes by 59.84%, and in rachises by 75.77%. Spraying Zn significantly increased the content of
Ca and Fe in grains. Spraying Mn significantly promoted the transport of K from rachises to grains. These results indicate that spraying ma-
lic acid, Mn, and Zn can significantly decrease the Cd content in rice grains by promoting the influx of essential elements (i.e., K, Mn, and
Zn) into them.
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Figure 1 Effects of foliar application with malic acid , manganese
and zinc at anthesis stage on Cd content in grains and other

organs of rice plants
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Figure 2 Effects of foliar application with malic acid ,manganese and zinc at anthesis stage on accumulation of nutrient element in

rice grains,rachises ,uppermost internodes and flag leaves
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Table 1 Cd and nutrient elements transfer factors of rice under malic acid, manganese and zinc treatment

IR BT CK MnCL ZnCl, LR
Cd TF sesuisn 0.34+0.02b 0.3120.01b 0.22+0.01b 0.58+0.01a
TF s 1.01+0.04ab 1.0720.03a 0.8620.08bc 0.60=0.10c
TF st 2.54+0.01b 2.91+0.81ab 4.13+0.25a 2.07+0.86h
Mg N 3.95+0.99a 3.67+0.33a 3.97+1.23a 1.61+0.06b
J—— 0.50+0.18ab 0.39+0.06b 0.43+0.09ab 0.63+0.04a
TF i 0.26+0.04c 0.42+0.02ab 0.36+0.03b 0.4720.06a
K TF ysrorsssn 0.12+0.03b 0.1720.01a 0.13+0.01b 0.1720.01a
ju—— 0.48+0.20a 0.22+0.01b 0.35+0.01ab 0.33+0.06ab
TF wuior 4.51£0.79b 6.99+0.89a 5.47+0.21b 4.74+0.52b
Ca TF sssorsssn 0.2020.01ab 0.180.02b 0.2020.02ab 0.2220.01a
TF iz 1.20£0.21b 1.57£0.17a 1.35£0.13ab 1.02+0.11b
TF g 0.08+0.01a 0.0720.01a 0.0720.01a 0.09:0.01a
Mn TF sramsin 0.18+0.02b 0.16+0.03b 0.16+0.01b 0.4020.06a
TF sz 1.38+0.62a 1.56+0.32a 1.41+0.28a 0.7220.03a
TF s 0.13+0.05a 0.14+0.02a 0.15+0.03a 0.1820.02a
Fe TF ssioriean 0.34+0.06a 0.3120.06a 0.4620.01a 0.38+0.01a
TF s 1.04+0.29a 0.77+0.21a 1.02+0.31a 0.5420.05a
TF gsassin 0.46+0.25b 0.66:0.09ab 0.610.01b 0.98+0.09a
Zn TF sesumsin 0.56+0.10b 0.39+0.12bc 0.1820.04c 0.89+0.13a
g pr—— 0.76+0.28a 0.9120.06a 3.25+2.09a 0.55+0.05a
TF s 2.31+1.01a 2.7120.89a 0.26+0.14b 2.67+0.21a

TE ARV NE PR AL PR 22 57 35 5 5% B35 KK

Note: Different letters indicate significant difference between different treatments at 5% level.
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