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Effects of different kinds of zinc fertilizers on zinc absorption,
accumulation and distribution of potato under rainfed conditions
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Abstract: A field experiment was conducted to examine the effects of different kinds of zinc fertilizers (inorganic
zinc sulfate and organic chelated zinc sugar alcohols) on the absorption, accumulation and distribution of Zn, and the tu-
ber yield of “Xin Da Ping” potato plants. The results showed that 35 days after the emergence, obvious variations in zinc
concentrations could be observed in all organs of potato plants. Three sprays during the growth period could significantly

increase zinc concentrations and accumulations in various organs, displaying the highest growth rate in leaves. Zinc sul-
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fate treatment (T2) and sugar alcohol treatment (T3) of zinc concentration in leaves reached the maximums 85 days and
75 days after emergence, respectively. 85 days after emergence, zine concentrations in leaves with T2 and T3 treatments
were increased by 47.88 mg kg™ and 72.24 mg-kg ™', respectively, and that with T3 was 24.36 kg*mg ™' higher than
that with T2. Till the end of tuber growth, zinc accumulations in leaves by T2 and T3 treatments were increased 1.5
times and 4 times as much as that by T1, and zinc accumulations in the tubers were increased by 37.5% and 49.4%
more than that by T1. Applications of zinc fertilizer by increasing zinc concentrations in leaves of potato promoted photo-
synthesis, and consequently helped the growth and development of other organs, ultimately improving the yield of tubers
and yield of zinc. Tuber yields by T2 and T3 were increased by 10.6% and 22.5% more than that by T1, resulting in
increases of zinc production by 26.9% and 46% , respectively. The technique “applying zinc fertilizer seed dressing and
spraying” improved the ratio of zinc distribution in root and stem leaf, and reduced the distribution ratio of zinc to tuber.
Application of zinc fertilizer increased the transfer coefficient from the ground organs to the underground organs. Potato

seed and leaf showed better absorption of small molecules of organic chelated zinc fertilizer sugar alcohol zine than inor-

ganic zinc sulfate zinc.

Keywords: zinc fertilizer; potato; zinc concentration; zinc accumulation; distribution
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Table 1  Effects of different zinc treatments on yields and commodities of potato

MRS EA MM EE PARR PN R IR RIS o B
QbR Tuber Per tuber Yield per Large tuber Medium Small tuber ~ Commodity Yield Zinc
Treatment number weight plant rate tuber rate rate rate (ke hm 2y yield
/(No+plant™") /g /g /% /% /% /% J /(g*hm2)
- 5o, 167.49 + 568.75 + 23.13+ 46.88 + 27.16 + P 19527 + 259.32+
o 2.34b 28.08b 1.47b 1.22a 1.98a =08 222¢ 0.76¢
- 6.3 186.79 + 680.26 + 36.95 + 36.85+ 23.59 + - 21589 + 313.47+
o 20.53a 44.39a 1.31a 4.18b 2.58a =08 1976b 2.33b
187.57 = 713.05 33.77 = 33.77 + 18.32 + 23926 + 365.83
- 6.5 7.08a 85. 14a 3.80a 5.02b 1.60b 75+ 3a 1662a 0.70a

I FIF/ NG FREROR A BRI 22 535 5% BF K, TR,

Note: The different small letters in the same columns mean significant difference at P <5% levels. The same as below.
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Table 2 Effects of different treatments on Zn concentrations in various organs of potato
R Kb3H H R REL Days after seedling/d
Organs Treatment 20 35 50 65 85 105
Tl 28.73+5.89a  18.45:1.02b  16.47+4.08b  23.36+5.39c  24.61+0.95c  17.03+2.71b
LB'LS ™ 31.15+1.37a  21.58+2.06a  30.27+3.50a  50.74=5.23b  72.49+0.92b  27.712.69a
(k! 20.61+0.31a  21.87+1.0la  35.64+1.99a  89.74+5.66a  96.85+1.95a  33.93+5.28a
Tl 64.15£6.35b  64.10:0.74b  35.57+3.07b  36.94£2.57c  25.97+0.85b  39.19+3.00c
Sfm ™ 75.75+6.6la  66.79+2.06ab  41.68+2.49ab  63.25+2.07b  43.09+2.20a  50.38+3.97h
i 66.83+3.37ab  68.74x3.44a  44.79+3.94a  82.79:1.84a  47.98+2.56a  64.99+3.73a
1 55.45+2.49b  39.40+1.17b  35.93+2.43b  42.48+2.07b  31.97+2.22b  35.44+2.46b
Rﬁs ™ 68.62+3.00a  54.11+1.57a  44.06+3.27a  72.14+2.8la  44.21+2.12a  54.86+1.87a
i 57.64+3.41b  50.76+2.98a  37.71£2.05ab  69.47+4.4la  52.33+1.50a  53.63x1.84a
I — 18.89+0.49h  14.96+0.67a  16.69+0.42a  13.30£0.62b  13.28+0.34a
fjlfr ™ — 21.79£0.64a  14.65£0.91a  16.04+0.66a  14.65+0.72ab  14.52+1.18a
k! — 20.18+0.46a  14.79£0.47a  16.75+0.89a  14.90+1.05a  15.29+0.42a
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Table 3 Zn transfer coefficients with different treatments in organs of potato at different growth stages

H I REL Days after seeding/d

. Ab PR
7n translocation Treatment
coefficient reatment 20 35 50 65 85 105
Tl — 0.98+0.17a 1.10+0.14b 1.40+0.25¢ 1.85+0.73¢ 1.28+0.22b
YEZE S
Leaf/tuber T2 0.99+0.15a 2.07+1.02a 3.16+1.11b 4.95+1.34b 1.91 +0.50a
T3 — 1.08+0.17a 2.41+0.55a 5.36+1.41a 6.50+2.17a 2.22+1.15a
Tl 0.52+0.10a 0.47+0.11a 0.46 +0.03c 0.55+0.07b 0.77 £0.09b 0.84+0.07b
I
T/ T2 0.45+0.07b 0.40+0.04a 0.69+0.16b 0.70+0.15b 1.64+0.62a 1.75+0.20ab
Leaf/roots
T3 0.36 +0.05b 0.43+£0.09a 0.95+0.02a 1.29+0.27a 1.85+0.75a 1.93+0.35a
T1 — 3.39+1.36a 2.38+0.78b 2.21+£0.38b 1.95+1.06b 2.95+1.24b
EVE- =
T2 — 3.07+0.47b 2.85+0.97ab 3.94+0.79a 3.72+1.21a 3.47+1.33b
Stem/tuber
T3 — 3.41+0.65a 3.03+0.62a 4.94+1.34a 4.22+1.42a 4.25+1.15a
T1 1.16+0.13a 1.63+0.26a 0.99+0.19b 0.87+0.14b 0.81+0.05b 1.11+0.37ab
/R T2 1.10+£0.15a 1.23+0.16b 0.95+0.23b 0.88+0.17b 0.97+0.22a 0.92+0.22b
Stem/roots
T3 1.16+0.04a 1.35+0.31a 1.19+0.35a 1.19+0.11a 0.92+0.14ab 1.21+£0.30a
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