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Effect of potassium fertilizer types on alleviating cadmium stress in pota-

toes

DING Ren', ZENG Xiangfei', GONG Danmin', YANG Mingyu', XIONG Xingyao’, HU Xinxi'

(1. Hunan Potato Engineering Technology Research Center/Key Laboratory for Vegetable Biology of Hunan Province/College of Horti-
culture, Hunan Agricultural University, Changsha 410128, Hunan, China, 2. Shenzhen Institute of Agricultural Genomics, Chinese Acad-
emy of Agricultural Sciences, Shenzhen 440307, Guangdong, China)

Abstract: In order to explore the effect of potassium fertilizer types on alleviating cadmium stress in potatoes and clarify
the physiological mechanism of potassium fertilizer types on potato growth under cadmium stress, a pot experiment was
conducted to study the effects of potassium sulfate (S), potassium chloride (CD), their equal ratio treatments (SCD) and
cadmium stress on potato growth and physiology. The results showed that when plants were subjected to cadmium stress
(25 mg - kg"), the plant height, SPAD, biomass, root vitality, and tuber mass were significantly higher than those of the
SCL and CI treatments, and the net photosynthetic rate, stomatal conductance and transpiration rate of the S treatment
were significantly higher than those of the SCL and Cl treatments. Compared with the absence of cadmium, cadmium
stress significantly increases the activity of superoxide dismutase(SOD), proline(Pro), and malondialdehyde (MDA) con-
tent of potato leaves, and the impacts on the content of reduced glutathione (GSH), complex elements (PCs), and non
protein thiol (NPT) were significantly related to the type of potassium fertilizer. Under cadmium stress, the GSH, NPT,
PCs, Pro content, and SOD activity in potato leaves S treatment were significantly higher than those of Cl treatment,
while the MDA content was significantly lower than that of CI treatment. The cadmium content in the roots of S treatment
was significantly lower than that of ClI treatment, and the transport coefficient of cadmium in the stems and leaves of S
treatment were significantly higher than that of Cl treatment, while the difference in cadmium content in the stems and
leaves was not significant. Overall, compared to potassium chloride, potassium sulfate can promote the growth of potato
plants, alleviate the impact of cadmium stress on potatoes, reduce the absorption of cadmium by potatoes in the soil, and
promote the migration of cadmium from potato roots to above ground parts.

Key words : Potato; Type of potassium fertilizer; Cadmium; Growth; Antioxidant system
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Table 1 Fertilizer application table for each pot of
different treatments

RS mKSO)(g)/ mKCD(g)/ mN)/ m(P,0s/

VED T ohe mKON ) mKO) () g g
0 S 8.2/4.26 0.00 426 426
scl 4.1/2.13 5.33/2.13
cl 0.00 10.66/4.26
25 S 8.2/4.26 0.00
scl 4.1/2.13 5.33/2.13
cl 0.00 10.66/4.26
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Fig. 1 Effects of different types of potassium fertilizers on the growth of potato plants
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Table 2 Effects of different types of potassium fertilizers on potato photosynthesis

W(Cd)/ AR AR AL Halk] COL K% JEI
(mg-kg") K fertilizer P,/(umol-m?-s™) G/(mmol -m*-s™") C/(pmol -mol™) 7/(mmol-m*-s™)
0 S 15.87+0.69 a 0.31£0.07 ab 186.74+17.68 a 4.21+0.15b
SCl 15.36+0.93 a 0.28+0.06 b 176.09+17.30 b 5.08+0.20 a
Cl 15.46£0.71 a 0.33+0.03 a 189.78+5.20 a 5.03+0.17 a
25 S 16.01+£0.58 a 0.25+0.03 b 158.77+8.82 ¢ 4.59+0.42 b
SC1 14.04+£0.39 b 0.21+0.01 ¢ 155.96+3.59 ¢ 4.04+0.18 ¢
Cl 13.67+0.64 b 0.20+0.02 ¢ 155.78+8.78 ¢ 4.01+0.32 ¢

T FAECT IR AN F NS FRERIRAE 0.05 KT EREBE. TIH.

Note: Different lowercase letters in the same column of indicate significant differences in different kinds of potassium fertilizer (p<0.05). The

same below.
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Table 3 Cadmium content and transport coefficient in
plants treated with different types of potassium fertilizers
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