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Biological effects of potassium fertilizer application on potato in high potash soil
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Abstract: In order to optimize nutrient management and to raise use efficiency of fertilizer in the process of potato
production, a field experiment was conducted in high potash soil in Dingxi, Gansu Province in 2011. Based on equiva-
lent dosage of nitrogen and phosphorus, the influences of potassium rates (KO, K120, K240, K360 and K480 represent-
ing 0, 120, 240, 360 and 480 kg K,O+hm™?2, respectively) on yield, quality and economic benefit of potato were stud-
ied. The results showed that the commodity ratio, yield and output value increased at first and then decreased with the
increasing of potassium rate. Under the potassium rates of K120 and K240, the commodity ratio and yield were relatively
high, and the net income was the highest under K120. The contents of starch, total sugar, reducing sugar, Vc, protein
and dry matter increased at first and then dropped with the increasing of potassium rate. The contents of starch and total
sugar were the highest under K240, while the contents of reducing sugar, Ve, protein and dry matter were the highest
under K120. It was indicated that the proper application of potassium fertilizer could increase the yield and improve the
quality of potato in high potash soil. Under the experimental condition, the optimal potassium rates for the highest yield
and largest economic benefit were 162.06 kg K;O+hm™2 and 126.44 kg K,0+hm™?2, respectively.
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Table 1 Basic physicochemical properties of tested soil
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EI Al Organic matter Total N Available N Available P Available K
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Table 2 Effect of potassium rates on yield and economic benefit of potato

- . 7 Output AE R A SR
sy rE i B \ B ‘ /(Grhm™?) /G hm?)
Yield Commodity — J*{H/(JC-hm~2) 347/ (JC-hm=2) HINMIE I o .
Treatment . Fertilizer cost Net income
/(kg=hm~?) rate/ % Output value Increment Increase / ohm-2) 5 ohm-2)
/(yuan'hm_2> /(yuan'hm_z) percentage/ % yuan®m yuan®m
KO 14168 + 253b 74 + 3a 17002 + 304b — — 1311 —
K120 15961 + 86a 82 +3a 19154 + 104a 2151.92 12.66 1981 1483
K240 16095 + 101a 84 + 3a 19314 + 122a 2312.46 13.60 2650 974
K360 12801 + 109¢ 67 = 2bc 15361 + 131c - 1640.76 -9.65 3319 - 3648
K430 8411 +239d 66 = 6¢ 10093 + 286d -6909.07 -40.64 3988 - 9586

I (D FEIZVNE FRERRAE B 22 505 5% BFE K. TR () HALRM#% : JRE,0.92 J0 - kg™ ' BER —#4,3.5 T - kg™ s BRARHT, 2.9

Jerkg™lo DREIIM 1.2 8 kg

Note: (1) The different small letters in the same columns mean significant difference at P < 5% levels. The same as below. (2) Price of fertilizers and

product: urea, 0.92 yuan-kg™'; diammonium phosphate, 3.5 yuan-kg™'
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Fig.1 Effect of potassium rates on yield of potato
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; potassium sulphate, 2.9 yuan*kg™"; potato: 1.2 yuan-kg™".
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Table 3 Effect of potassium rates on quality of potato

TERY I R §s8id B LHEE EHR T
pOBL] . e .
Treatment Starch Reducing sugar Total sugar Amino acid Ve Protein Dry matter
redtmen /% /% /% /% /(mgrkg™!) /% /%

KO 16.57 +0.38b 0.42+0.03¢ 0.65+0.04b 0.11a 87.53+0.20b 2.57+0.12b 22.69+0.65b
K120 17.26 +0.46b 0.80+0.07a 1.10+£0.07a 0.10ab 113.24 +4.67a 3.12+0.04a 25.45+0.69a
K240 18.06+0.71a 0.59+0.16b 1.18£0.04a 0.10be 111.14 +2.40a 3.10+£0.13a 24.04 +0.81lab
K360 15.16£0.12¢ 0.38+0.04c 0.66+0.03b 0.09¢d 91.41 +8.58b 2.36+0.16¢ 22.99+0.47b
K480 14.26 +0.02d 0.37+0.02¢ 0.69+0.02b 0.08d 89.75+19.48h 2.16+0.04d 22.43+1.79b
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