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Effects of foliar application of zinc and selenium fertilizers on the yield

and quality of winter-planted purple potato

LUO Yongming', ZHONG Lichuan', LIU Yun', ZHOU Xiaohuan', HE Huyi’, ZHANG Huina', YANG
Ke', XIE Enbeti'

(1. Guangxi Vocational University of Agriculture, Nanning 530007, Guangxi, China; 2. Guangxi Academy of Agricultural Sciences, Nan-
ning 530007, Guangxi, China)

Abstract: To investigate the effects of different types of zinc and selenium fertilizers on the yield and quality of potato,
this study selected four fertilizers: ZnSO,- H,O(A), Zinc Polyol(B), EDTA-Selenium(D), and Selenium Polyol(E), with
water spraying as the control (CK). Concentration gradients were set with pure zinc at 0, 0.1, 0.4, 0.7, and 1.0 g- L' and
pure selenium at 0, 6, 9, 12, and 15 mg-L". A foliar spray experiment was conducted on purple potato. The results showed
that all four fertilizers increased the number of marketable purple potato and their grade, as well as the yield, while reduc-
ing the content of soluble sugar and reducing sugar in the tubers, and enhancing the zinc and selenium content in the tu-
bers. Among the different zinc fertilizer treatments, the optimal application concentration for ZnSO. - H.O was 0.4 g- L',
resulting in a yield increase significantly of 18.58%; while for zinc polyol, the optimal concentration was 0.7 g-L", lead-
ing to a yield increase significantly of 69.97%. The zinc content in potato tubers treated with both ZnSO, - H,O and zinc
polyol reached its peak at an application concentration of 0.7 g-L", increasing by 71.94% and 32.89% compared with CK,
respectively. Among the different selenium fertilizer treatments, the optimal application concentration for EDTA-Se was
15 mg-L", resulting in a yield increase significantly of 44.36%; while for selenium polyol, the optimal concentration was
9 mg - L', leading to a yield increase significantly of 105.22% . The selenium content in potato tubers treated with

EDTA-Se and selenium polyol reached its peak at application concentrations of 12 mg- L' and 6 mg- L', respectively,
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which were 17.33 times and 12.67 times higher than that of the control group. Considering both yield and quality indica-

tors, zinc polyol demonstrated better spraying effects than ZnSO, - H,O, with an optimal concentration of 0.7 g- L. Seleni-

um polyol demonstrated significantly better application effects than EDTA-Se, with an optimal concentration of 9 mg-L™".

The results of this study provide a theoretical basis for the scientific application of zinc fertilizer and selenium fertilizer in

the high-quality and efficient production of potato.

Key words: Potato; Zinc fertilizer; Selenium fertilizer; Yield; Quality
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Table 1 Effects of various zinc foliar application treatments on the yield and its constituent factors of purple potato

R BB BB R MR SN e T
S N S g
Number of Number of Number of Number of PR 8 ARG M ER Estimated
AbEE Tuber . .
Treatment mumber grade-one grade-two grade-three small-sized ~ Average yield Marketable tuber marketable
tubers per tubers per tubers per tubers per per plant/g rate per plant/%  tuber yield/
per plant »
plant plant plant plant (kg-hm™)
CK 4.67 ab 1.00d 1.67a 1.00 a 1.00 ab 658.17 cde 90.34 ab 19 846.89 d
Al 4.00 ab 3.33 ab 0.00b 0.00 a 0.67 ab 737.46 ¢ 95.13 a 23308.33 ¢
A2 533a 2.67 abc 1.33 ab 0.67 a 1.00 ab 722.00 ¢ 98.13 a 23535.00 ¢
A3 4.67 ab 2.33 abed 1.00 ab 033 a 1.00 ab 689.82 ¢ 96.09 a 21892.78 cd
A4 2.67b 2.33 abed 0.67 ab 0.00 a 0.00b 590.41 de 100.00 a 19 680.44 d
Bl 433 ab 1.33 cd 1.00 ab 0.00 a 2.00 a 566.71 ¢ 81.22b 15 406.55 ¢
B2 533a 3.00 ab 0.33 ab 1.00 a 1.00 ab 848.60 b 9438 a 27008.11 b
B3 533a 3.67a 0.67 ab 0.00 a 1.00 ab 1058.48 a 93.67a 33733.67 a
B4 4.67 ab 2.00 bed 1.33 ab 0.00 a 1.33 ab 674.98 cd 93.36a 20 601.00 cd

T R EAR NG FREORE 0.05 KFEREEF. TR,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.

M= R HEE R E , B3 AL H () A RR P A, B
Fa T HA AL, B CK B FH IR 5 60.82%, Hik &
B2 AbHE, 5 CK 235 $E 5 28.93%. A4 KEFRIF bk
P EREE T B AR, H2EHT A4 T E
PR ER D, =2 AR, B Bl B4, HoAth
FHERET CKe N &R mE a8 R KE,
& A4 F1B1 AFALT CK 4b, HiAh b ¥ & F CK,

.92.

Hrbf BN B3 A 2w T HA A, 5 CK
BEIE 69.97%, HLUE B2 kB, 8 CK B
36.08%. [ Tt A P IS N, A VB P AP EE AL B 1)
PR i e B BT 5 BRI A,
oA KR ) S AR T 2 0.4 gL (A2), % CK
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Table 2 Effects of various selenium foliar application treatments on the yield and its constituent factors of purple potato

PRGBS bR bR U

PR EZUES PRNE

[ TE PR

szl Tuber Number of Number of grade- Number of Number of ifjj;:if;(;% Marketable Estimated

Treatment number grade-one two tubers per grade-three small-sized tuber rate marketable tuber
per plant  tubers per plant plant tubers per plant  tubers per plant per plant/g per plant/% yield/(kg-hm™)

CK 4.67b 1.00 b 1.67 ab 1.00 a 1.00 ab 658.17d 90.34 ab 19 846.89 de

D1 2.67c¢ 2.00 ab 0.00b 0.33a 0.33 ab 575.05d 94.72 ab 18211.00 e

D2 4.33 be 2.00 ab 0.33 ab 1.00 a 1.00 ab 666.61 d 96.49 ab 21385.89 de

D3 3.67 be 2.33 ab 0.33 ab 0.00 a 0.67 ab 705.14d 93.53 ab 22 121.67d

D4 4.00 be 3.00 a 0.67 ab 033a 0.00b 859.50 ¢ 100.00 a 28 650.11 ¢

El 533b 2.33 ab 1.00 ab 0.67 a 1.33 ab 907.19 ¢ 87.10b 27 768.67 ¢

E2 7.67 a 333a 2.00a 0.67 a 1.67 ab 1289.15a 94.64 ab 40729.78 a

E3 533b 333a 0.00b 1.00 a 1.00 ab 1061.79b 95.76 ab 33908.11 b

E4 5.67b 3.00a 0.00b 0.67 a 2.00 a 870.58 ¢ 91.87 ab 2695244 ¢
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Fig. 1 Effects of different zinc fertilizer foliar application treatments on the quality of purple potato tuber
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Fig. 2 Effects of different selenium fertilizer foliar application treatments on the quality of purple potato tuber
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