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Effect of Soil Application of Zinc on Zinc Content and
Tuber Quality of Potato

DU Ping, ZHANG Haiqing, LI Lei, ZHAO Zhuging, LIU Xinwei*
( College of Resources and Environment, Huazhong Agricultural University/Key Laboratory of Potato Biology and Biotechnology,
Ministry of Agriculture and Rural Affairs, Wuhan, Hubei 430070, China )

Abstract: Zinc is an important element affecting human health. As the fourth major food crop in the world,
increasing the content of zinc in potato tuber is very important for improvement of human health. The effects of zinc
fertilizer on zinc content and tuber quality of potato were studied in a pot experiment with potato variety 'Atlantic’ as plant
materials. Application of zinc fertilizer increased the zinc concentration in different organs of potato and the zinc
accumulation of the whole plant. The zinc concentration in the tubers of Zn treatment after harvest was 17.50 mg/kg,
which was 57.66% higher than that of the control treatment, and the zinc accumulation of the whole plant was 3.07 mg/plant,
169.30% higher than that of the control. Zinc fertilizer increased the cumulative distribution ratio of zinc in the roots, but
decreased the cumulative distribution ratio of zinc in the tubers. The potato tuber reducing sugar, starch, free amino
acid, vitamin C and crude protein contents of Zn treatment were 38.46%, 9.33%, 25.97%, 16.86% and 16.17% higher
than that of the control, respectively. However, the soluble sugar content of Zn treatment showed no significant
difference compared with the control, and the nitrate content was 15.08% less than that of the control. In general, soil
application of zinc fertilizer has a significant effect on strengthening zinc nutrition and improving tuber quality.
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Table 1 Effects of zinc treatment on zinc concentration in organs of potato at different growing stages

wE Ak HHT A RE(d) Days after emergence

Organ Treatment 25 50 111
- CK 36.00 £3.61 b 32.14 + 1.23b 19.95 + 0.96 b
Leaf Zn 47.69 £2.48 a 102.38 + 1.93a 55.08 + 0.74 a
3 CK 64.28 £ 1.47Db 76.34 £ 0.54b 60.63 + 2.20b
Stem Zn 8751227 a 186.90 + 0.43 a 197.39 + 6.28 a
pi! CK 36.31£2.55b 3498 + 4.07b 28.77 + 3.46b
Root Zn 7290 +5.11a 12448 + 581 a 112.16 + 1.03 a
ez CK - 17.04 £ 0.33b 11.10 = 0.69 b
Tuber Zn - 3042 = 1.19a 17.50 + 226 a

T VB E A RNG FREF R AR BEE 25 535 0.05 25K R

Note: Treatment means followed by different small letters in the same column is different at 0.05 level of probability. The same below.
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Figure 1 Change of zinc accumulation in potato plant with days after emergence
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Figure 2 Change of zinc distribution in the same organ of potato with days after emergence
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Table 2 Effects of zinc treatment on translocation factor of zinc in potato at different growth stages

38 B Kb TR R RS (d) Days after emergence
Translocation factor Treatment 20 50 11

CK 1.26 £0.04 a 1.18 £0.07 a 1.09+£0.11 a

AR 2L Root—stem and leaf
Zn 0.87 £0.05b 0.86 £0.02 b 0.83+0.05b
CK - 041+0.01 a 0.36 £0.02 a

ZEN—1R2E Stem and leaf—tuber
Zn - 0.25+0.01 b 0.20 £ 0.03 b

22 EENDEEREMBRAIF 25.97%, 16.86%, 16.17%, I EREAL T H L

WK G X Eh s B S R AR AR e 4> BR R B, Zn A FRAN R £ & i e CK AL BRAIK
Mr, G5RFI(F3), ZnibIP R RS T DA% 15.08%, 2FAIEAIEERE S LR E 2SS, A
EPURIERE . TERY . IR AR . GAERCIHME KR, FEMEEEIEX e A B L IR A R
&, 05 kb CK &b ¥ 7y 38.46% , 9.33% ,  fEA.
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Table 3 Effects of zinc application on nutritional quality of potato tubers

phei] WEHE(%) AR (%) TER (%) TRy BRR (%) 4B Clmglkg)  MEM(%) fif§izE: (me/kg)
Treatment Reducing sugar ~ Soluble sugar Starch Free amino acid Vitamin C Protein Nitrate
CK 0.13+0.01 b 0.67 £0.13 a 1575 +0.12 b 0.077 £ 0.01 b 129.69 £ 1.07 b 1.67 +£0.03 b 132.50 +4.80 a
Zn 0.18+001la 0.75+0.05a 17.22+0.48 a 0.097 +0.01 a 151.56 £ 1.26 a 1.94+0.05 a 11252 +5.03 b
3 o R, TR R TR
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