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Effects of Combined Application of Iron and Zinc on Potato Plant
Characteristics and Nutrient Quality
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Abstract: FeSO, (0.2%), ZnSO. (0.2%) or FeSO, (0.2%) + ZnSO, (0.2%) were sprayed on the leaves of mid-early
maturing variety 'Favorita' and mid-late maturing variety 'Dingshu 6' at budding, flowering and tuber bulking, respectively,
using water as control, to study the effects of spraying Fe and (or) Zn on potato plant characteristics and nutrition quality.
The growth duration of 'Dingshu 6' and 'Favorita' was prolonged, and the plant height and stem diameter were increased
to some extent compared with the control. Compared with the control, the contents of vitamin C, starch, crude protein
and dry matter were increased, while the content of reducing sugar was decreased. The yield per plant and marketable
tuber percentage of the tested varieties were also increased. The yield per plant of 'Dingshu 6' and 'Favorita' were
increased by 2.8%-16.0% and 3.4%-11.1%, respectively, compared with the control. Spraying iron and zinc may promote
potato growth, improve quality, and increase yield per plant and marketable tuber percentage.
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Table 1 Experimental treatment

b 5 HbFR Treatment i 5 AbFR Treatment
Variety Code I TFAEH] [N Variety Code A THEM [N ]
Budding Flowering Bulking Budding Flowering Bulking
ER6 PiA, +Fe PR P.A, +Fe
Dingshu 6 PA, +Fe, Zn Favorita P,A, +Fe,Zn
PiA; +Zn PA; +7n
P\B, +Fe P.B, +Fe
P.B, +Fe,Zn P.B, +Fe,Zn
P\B; +Zn P,B; +7Zn
P.C, +Fe P.C, +Fe
P.C, +Fe,Zn P,C, +Fe,Zn
P.Cs +Zn P,Cs +7/n
P.CK Wi 7K W5 7K Wi 7K P.CK Wi 7K i 7K Wi 7K

W e R T 211 d, BRI

Vo= AN

2 BRGAM T BIAEI T 2-10 d. i s Eh e

21 REAMER DS A SO B 8 6 2 B 4 T TE BB
CERIFE BB R EEE K T R T Ae BHERMIRL . SRR T 10T111 d(G2).

R2 ARAEXDHREETHNZID
Table 2 Effects of different treatments on potato growth period

4b3 H 9 (D/M) BAEW(DM)  JFE (D/M) iz KM (D/M) B (om) AEFE (D)
Treatment Emergence Budding Flowering Bulking Maturity Growth duration
PA, 02/05 24/05 15/06 16/07 08/09 129
PA, 02/05 24/05 16/06 18/07 09/09 130
PA; 02/05 24/05 14/06 14/07 06/09 127
P\B, 02/05 24/05 12/06 14/07 06/09 127
P\B, 02/05 24/05 12/06 16/07 12/09 133
P\B; 02/05 24/05 12/06 12/07 04/09 125
PG 02/05 24/05 12/06 10/07 05/09 126
PG, 02/05 24/05 12/06 10/07 07/09 128
P.Cs 02/05 24/05 12/06 10/07 03/09 124
P.CK 02/05 24/05 12/06 10/07 01/09 122
P.A, 26/04 12/05 05/06 01/07 27/07 92
P.A, 26/04 12/05 07/06 30/06 25/07 90
PA; 26/04 12/05 04/06 28/06 24/07 89
P.B, 26/04 12/05 02/06 30/06 24/07 89
P.B, 26/04 12/05 02/06 30/06 28/07 93
P.B; 26/04 12/05 02/06 28/06 22/07 87
P.C, 26/04 12/05 02/06 26/06 21/07 86
P.C, 26/04 12/05 02/06 26/06 23/07 88
P.Cs 26/04 12/05 02/06 26/06 20/07 85

P.CK 26/04 12/05 02/06 26/06 18/07 83
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Duncan's multiple range test method. The same below.
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Figure 1 Effect of different treatments on potato plant height
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Figure 2 Effect of different treatments on potato stem diameter
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Table 3 Effects of different treatments on nutrient quality of potato tubers

b 4R C(mg/100 g) TEN (%) R (2/100 g) ML (/100 g) TH5 (g/100 g)
Treatment Vitamin C Starch Reducing sugar Crude protein Dry matter
FEE BoiR PIME BOER PIME B PRI B P B IR
Average Wolin(%)  Average Wln(%)  Average /N %) Average Wn(%) Average (%)
Increased Increased Decreased Increased Increased
compared compared compared compared compared
to control to control to control to control to control
PA, 17.9 £ 0.08 f 2.7 21.60 £ 0.02 e 1.1 0.143£0.00ab 4.7 3.02+£0.04 ¢ 44 29.50 £0.08 de 1.0
PiA, 183+0.05de 5.4 2220 +0.04 d 35 0.137 £ 0.01 bed 8.7 3.10£0.08 cde 7.2 29.63+0.05d 1.5
PiA; 18.1£0.09ef 4.0 21.60 £0.19 e 1.0 0.142 £ 0.01 bed 5.3 3.07+0.01de 6.3 29.57+0.09de 1.3
P\B, 19.4+036a 115 23.10+0.13 b 8.1 0.133+0.01cd 11.3 331+0.07ab 14.5 3130+ 0.36¢ 7.2
PB, 19.7+021a 132 2390 +0.19a 11.7 0.130+0.00d  13.3 339+0.10a 17.2 3287+0.21a 12.6
PiB; 195+029a 12.1 23.60 £ 0.04 a 10.1 0.132+ 0.0l ¢d 120 336+0.04a 164 31.90+0.29b 9.2
P.C, 18.6+0.05¢cd 6.7 22.60 +£0.16 ¢ 5.7 0.138 £ 0.01 bed 8.0 3.12+0.01 cde 8.0 29.67+0.05d 1.6
P.C. 19.0£0.05b 9.2 23.00 +0.51 be 7.4 0.137 £0.00 bed 8.7 321+0.03bc 11.2 29.87+0.05d 2.3
PiCs 18.7+0.05bc 7.7 22.80 +0.10 be 6.3 0.141 £0.01 bed 6.0 3.14+0.01 ¢ 8.8 29.77+0.05d 1.9
P.CK 174 £0.09g - 2142 +0.02¢ - 0.150 £ 0.01 a - 2.89+0.04 f - 2923 +0.09e¢ -
P.A, 134 +£0.05ef 1.0 13.23 £0.05f 2.3 0.254 £ 0.01 a 0.8 1.65+0.02ef 1.9 1747+£0.05¢ 0.6
PaA, 13.6 £0.09de 2.0 1343 £0.05f 2.8 0.251 £0.01 a 1.8 1.69 £0.03 ¢ 43 17.73 £0.09 ef 2.1
PA; 13.5£0.05de 1.8 13.37£0.05 f 2.3 0.251£0.01 a 1.8 1.68 £0.03 ¢ 35 17.67£0.05f 1.7
P.B, 14.1£0.05b 6.0 14.03 £ 0.09 be 7.4 0.231 £0.0lbe 99 1.82£0.01 be 12.3 1823+£0.05¢ 5.0
P.B, 145+£0.05a 838 1443 £0.05a 104 0.223 £ 0.0l be 12.8 1.87+£0.0la 15.6 18.63+£0.05a 7.3
P.Bs 143 +0.05a 7.8 14.23 £ 0.05b 8.4 0.231 £ 0.01 be 9.6 1.84 +0.01 ab 134 18.47+£0.05b 6.3
P.Ci 13.7+0.05d 2.8 13.63+0.05¢ 4.1 0.235+0.01b 8.2 1.75£0.02 d 7.8 17.83+0.05¢ 2.7
P.C, 13.9+0.09bec 4.8 14.03 +0.05¢ 6.6 0.218 £0.01 ¢ 14.7 1.79£0.02 c¢d 10.3 1797 +0.09d 34
P.Cs 139+0.05¢ 4.3 13.77 £ 0.05 d 53 0.221 £0.01 be  13.5 1.75+0.01d 7.8 17.73 £0.05ef 2.1
P.CK 133+005f - 13.07+0.05¢ - 0.256 +0.01 a - 1.62+0.01f - 17.37+005¢ -

e ANFEFHEFRRLPLR 25 5% (P < 0.05), Duncan'sik. Tl

Note: Different letters indicate significant differences between treatments (P < 0.05) using Duncan's multiple range test method. The

same below.
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Table 4 Effects of different treatments on potato yield

il FLBRSS A (No.) Hbkm () R 44 (%)
Treatment Tuber number per plant Yield per plant Marketable tuber percentage
I O BN (%) I BOW BN (%) FHME RO BRI (% )
Average Increased compared — Average Increased compared ~ Average Increased compared
to control to control to control

PA, 6.3 +0.47 cd 18.8 643.5+8.1e 2.8 812+136¢ 6.8
PiA, 6.3+0.47 cd 18.8 664.5+3.3d 6.2 84.7+1.28b 11.4
PiA; 6.7 +0.47 be 25.1 657.7+4.6d 5.1 843+192b 11.0

P\B, 7.7 +0.47 ab 43.8 707.6 +29b 13.1 909 +0.29 a 19.6
PB, 8.7+0.47a 62.6 7262+ 64 a 16.0 92.0+0.59 a 21.1

P\B; 7.7 +0.47 ab 43.8 7242 +19a 15.7 91.6 £0.76 a 20.5

PG 7.0 £0.82 be 31.3 691.7+5.7 ¢ 10.5 89.8+1.07 a 18.2

P.C, 6.7 £ 0.47 be 25.1 7099 £4.1b 13.4 914+040a 20.2
PiCs 7.0 £0.82 be 31.3 700.7 + 6.8 be 12.0 912+045a 20.0
P,CK 53+047d - 6258 +2.8f - 76.0 +1.56 d -

PA, 53+0.47 cd 14.2 480.8 +3.0 ¢ 34 79.5+155¢ 7.0
P.A, 5.7 £ 0.47 bed 21.3 4878 +2.7 ¢ 4.9 82.4 + 0.68 be 10.9
PA, 6.7 +0.47 abe 42.8 5144+55a 10.7 87.6+1.84a 17.9

P.B, 7.0 £0.82 ab 49.9 509.5+2.2ab 9.6 87.9+0.94 a 18.3

P.B, 6.3 +0.94 abc 35.6 513.1+3.7a 10.4 88.7+1.33a 19.3

P.B; 5.7 £ 0.47 bed 21.3 4893 +2.4 ¢ 5.3 81.7 +0.58 be 9.9

PG, 6.0 +0.82 abed 28.5 5024 +3.7b 8.1 83.5+2.50b 12.4

P.C, 7.3+047a 57.0 5163 +74a 11.1 89.0+0.40 a 19.8

| 2108 6.0 + 0.82 abed 28.5 509.4 +3.1ab 9.6 88.6+0.95a 19.2
P,CK 4.7+047d - 464.8 +1.6d - 74.3 +1.69 d -
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Table 5 Effects of different treatments on iron and zinc contents in potato tubers

Ab¥g # (mg/kg) Iron B (mglkg) Zine
Treatment FEME BEXT HERE I (% ) FEME B RS (%)
Average Increased compared to control Average Increased compared to control
PA, 15.47 £ 0.12 be 4.0 3.93£0.05 cd 3.5
PA, 15.67 + 0.45 be 5.4 4.10+0.08 ¢ 7.9
PA; 15.13 £ 0.46 ¢ 1.8 4.07+0.05c 7.0
P.B, 16.47 + 0.45 ab 10.7 3.97 £0.09 cd 4.4
P\B, 16.73 £ 0.26 a 12.5 443+0.09b 16.7
PiB; 1527 +0.62 ¢ 2.7 430+0.14b 13.2
PG, 16.93 +0.54 a 13.9 4.07+0.05 ¢ 7.0
PG, 17.37+0.57 a 16.8 4.67+0.09a 22.8
P.Cs 15.33 £ 0.65 ¢ 3.1 4.63+£0.05a 21.9
P,CK 14.87 +0.41 ¢ - 3.80+0.08 d -
P,A, 13.73 £0.09 d 3.8 3.60 +0.08 cd 0.8
P.A, 13.83 +0.25d 4.6 3.70 + 0.08 bed 3.6
PA; 13.47 £ 0.05 de 1.8 3.63 £0.05 cd 1.8
P.B, 1437 +0.17 ¢ 8.6 3.67 £0.05 cd 2.7
P.B, 14.63 + 0.31 be 10.6 3.87+0.05b 8.3
P.B; 13.53 £ 0.25 de 23 3.77 £ 0.05 be 5.5
P.C, 1493 £0.12 b 12.9 3.73 £ 0.05 bed 4.6
P.C, 1537+025a 16.2 427+0.17a 19.5
P.Cs 13.63 £ 0.12 de 3.0 413£0.09a 15.8
P,CK 1323 +0.12¢ - 3.57+0.05d -
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