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Change in Growth and Tuber Quality as Influenced by
Harvesting Time of Spring Potato (Solanum tuberosum L.)
in the Southern Paddy Field
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ABSTRACT

The effect of harvesting time on the growth, marketable tuber yield, and tuber quality of
spring potato (Solanum tuberosum L. cv. Dami) were analyzed in the southern paddy fields
in order to determine the optimal harvesting time. At 30-50 days after flowering, the total
and marketable tuber yields of spring potato reached their maxima and commercial tuber rate
was also high. External defects such as tuber malformation or crack did not occur until 40
days after flowering, but after that, secondary growth such as shooting appeared. Among the
nutrient compositions of tubers, carbohydrate content accounted for more than 60% of tuber
dry weight without significant difference among harvesting times until 50 days after
flowering. The crude protein content decreased slightly as the harvesting time was delayed.
However, the mineral nutrient content of tubers decreased with delaying harvesting time and
was lowest at 30-40 days after flowering. Therefore, the optimal harvesting time of spring
potato was judged to be 30-40 days after flowering, when marketable tuber size and quality
were great as less affected by high temperature or waterlogging under natural environmental
conditions.

Key words: Marketable tuber yield, Optimal harvesting time, Potato tuber, Rice paddy field,
Tuber quality
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Fig. 1. Daily air temperature (A) and precipitation (B) during the experimental period (2023, solid line) and
their long-term averages (2013-2022; dotted line).
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Table 1. Physical and chemical properties of soil in paddy field in southern Korea
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YOptimum soil conditions for potato cultivation were cited from National Academy of Agricultural Science (2022).
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Fig. 2. The OJIP curve (A) and chlorophyll a fluorescence parameters (B-D; F,/Fy, F,, and Fy,) in leaves
according to days after flowering (DAF) of spring potato (Solanum tuberosum L. cv. Dami)
in the paddy field. Values are expressed as the meantstandard error of ten replicates. Different
letters within each column indicate significant differences among treatments by Duncan’s multiple
test (p < 0.05).
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Fig. 3. The change of total tuber (A) and marketable tuber (B) by harvesting time of spring potato (Solanum
tuberosum L. cv. Dami) in the paddy field. Values are expressed as the meantstandard error of ten
replicates. Different letters within each column indicate significant differences among treatments by
Duncan’s multiple test (p < 0.05).
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Table 2. Shoot and tuber yields as affected by harvesting time of spring potato (Solanum tuberosum L. cv.
Dami) cultivated in the paddy field

Days after Shoot Potato tuber
flowerin, A
(Harvestifg Length  Diameter Fresh weight Dry weight Total tuber Ma:l{szble Ct?]?;:err:t?l Segcrz?iiry
date) (cm) (mm) (g/plant) (g/plant) (No./plant) (No./plant) (%) (%)
(;2 ]1\)/35) 70.040.6™ 14.1+0.8* 712.4+95.3% 80.2+11.6" 11.740.9°  2.740.5°  22.8+4.0° 0°
(zf JDHI?; 68.0£1.8 12.6+0.7° 821.0+162.3*° 91.7+17.9* 11.8£1.7° 47403  43.7+6.4° 0°
(313 ]J)uﬁ) 69.243.2  12.0+£1.0° 535.1461.4"  69.9+8.5% 13.342.3*  6.3+1.9®  46.3+2.6° 0°
éﬂ ]J)u‘?lz) 702424  13.7+0.7° 282.6+58.0% 36.7+7.7* 13.742.2*  8.0+£1.5°  59.0+4.2° 0°
50 DAF be cd be a a a a
@ Tuly) 64.842.2  10.4+0.4" 282.8+57.9 36.9+8.9 14.0£1.9°  85+12% 622451 12.5+4.2
(613 ]J)lﬁyF) 66.8+3.5  9.4+1.0° 209.1+41.7%  32.9+7.9° 93+1.7°  3.8+0.3*  50.1+11.0° 8.6+5.3%

“Values are expressed as the meantstandard error of ten replicates.
"Different letters within each column indicate significant differences among treatments by Duncan’s multiple

test (p < 0.05).

Table 3. The proximate nutrient compositions of tubers according to harvesting time of spring potato (Solanum
tuberosum L. cv. Dami) grown in the paddy fields

Days after flowering Nutrient compositions of potato tuber (%, the dry matter)
(Harvesting date) Moisture Crude protein Crude fat Crude ash Carbohydrate

10 DAF : . .

L c 4+ a 4 a 7+0. ab 8+0. a
25 May) 18.9+0.3 9.5+0.1 0.31+0.02 4.7+0.1 66.8+0.4
20 DAF 18.440.2° 9.2+0.1% 0.20+0.02° 4.7+0.1%° 67.6+0.3%
(4 June)
30 DAF 17.8+0.6° 9.0+0.2% 0.09:£0.04° 4.8+0.2% 68.3+0.7°
(14 June)
40 DAF 21.0+1.4° 8.4+0.4° 0.07+0.02° 4.5+0.5° 65.9+1.6°
(24 June)
30 DAF 18.5+0.2° 9.1+0.3%® 0.06+0.01° 5.4+0.3° 66.7+0.5°
(4 July)
60 DAF 24.8+0.3 9.3+0.4° 0.03+0.01° 43+0.1° 61.5+0.7
(14 July)

“Values are expressed as the meantstandard error of five replicates.
‘Different letters within each column indicate significant differences among treatments by Duncan’s multiple
test (p < 0.05).
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Table 4. Mineral nutrient content of tubers according to harvesting time of spring potato (Solanum tuberosum
L. cv. Dami) grown in the paddy fields

. s . _ . |
Days after flowering Macro-nutrients (mg-g~ DW) Micro-nutrients (ug-g” DW) Tc?tal
(Harvesting date) P K Ca M Na Fe Mn Zn Cu rmlm
& (ngg DY
10 DAF a a ab ns c b b a ab a
25 May) 534" 453" 0.87° 2.03™ 0.11 450.7 13.8 39.4 14.3 54.2
20 DAF 476"  419° 089 204 0.12% 680.3° 169"  356% 141"  504°
(4 June)
30 DAF 4.19%¢ 384 091 205 0.13® 910.0° 19.9®  31.9*  13.8°  46.6%
(14 June)
40 DAF 3.83¢  363¢  0.79° 2,04 0.12® 922.7%  20.1*  29.8° 14.6®  44.1¢
(24 June)
50 DAF 452> 395%  1.09° 214 0.13° 1,288.1°  24.6°  24.6° 15.8°  48.8™
(4 July)
60 DAF 5160 3654 1.00® 202 0.13° 7297 18.0°  32.6™ 153" 456
(14 July)

“Values are expressed as the mean of five replicates.
YDifferent letters within each column indicate significant differences among treatments by Duncan’s multiple test
(p < 0.05).
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