Korean J. Plant Res. 37(2):149-160(2024)
https://doi.org/10.7732/kjpr.2024.37.2.149

‘ ‘ Original Research Article ‘ ‘

STAL XEi7 12H0] =R 252l 4=, +F H 7IE=20l lxl=

3
ol7el, A, =3[, o|x4A", o|Sey’, T

o
S TS AATL, AAL PR

1&.—.%_;(

(¢ fuA

Effect of Spring Potato Cultivation Period on Growth, Yield and
Processing Quality of Autumn Potato Cultivars
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Abstract - In Korea, potatoes have served as a side dish, but their role as snacks, such as chips or French fries, has recently
gained traction. While there is a high demand for processing potatoes, there remains a dearth of research on the impact of
double cropping, particularly during autumn, on processing quality. Therefore, this study was conducted to determine the
effects of different spring potato cultivation periods on growth, yield, and processing quality during autumn cultivation.
Following spring planting, harvest was carried out four times: 70 days, 80 days, 90 days, and 100 days. Subsequently, autumn
cultivation was carried out in Gangneung and Seocheon regions using these seed potatoes. Results showed an increase in
above-ground emergence rate with shorter spring growing period. When seed potatoes with a spring cultivation period of 80
and 90 days were grown in the autumn in the Gangneung region, the stem length was 47.2 to 48.9, which was greater than
that of other treatments. However, stem number and leaf color (SPAD) showed no significant differences across cultivation
periods. The number of tubers, tuber weight, yield, and marketable yield did not vary significantly with cultivation periods
but described clear cultivar dependent differences. The tuber weight of the Saebong cultivar in Gangneung and the Eunseon
cultivar in Seocheon was superior. The starch content peaked at 7.9% when seed potatoes grown for 80 days in the spring
were harvested after autumn cultivation in the Gangneung region, but there was no significant differences in the Seocheon
region. Glucose content showed a clear difference depending on the cultivation period, increasing with longer spring
cultivation period during autumn cultivation. In conclusion, as a result of the effect of the spring potato cultivation period on
the growth, yield, and processing quality of tubers when cultivating potatoes in double-cropping, the differences depending
on the cultivation period were insignificant, while cultivar-based disparities were pronounced. The Eunseon cultivar
exhibited robust above-ground growth and yield, while the Saebong cultivar demonstrated excellent processing quality.
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Table 1. Intrinsic and processing characteristics of potato cultivars ‘Saebong’, ‘Eunseon’, and ‘Geumnaru’ used in cultivation tests.

Disease Resistance ) Chip
. . Dormancy Specific  Starch . . .
Cultivar ~ Maturity Year  Late Potato Usage ) Viscosity brightness
‘ ] (days) Gravity (%)

Blight virus Y (1~100)
Saebong Early 2010 Mid. Strong  Processing 50~60 1.087 154 Dry 68
Eunsun Mid. 2016  Mid. Mid. Processing 60~70 1.076 13.1 Moist 65

Geumnaru  Early 2020 Mid. Mid. Processing 60~70 1.082 14.4 Mid. 69
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Table 2. Growing area, sowing date, harvest date and mulching status according to potato cultivation type in 2022.

Growing area

Cultivation type Sowing date

Harvest date Mulching

(GPS) (day after sowing)
Gangneung
5.25. 6.7. 6.17. 6.27.
Spring (37°50'09.9"N 3. 16. Black PE film
128°52'11.5"E) (70 days) (80 days) (90 days) (100 days)
Gangneung 11. 14
(37°50'09.9"N 8. 17. (90' da 'S) None
128°52'11.5"E) 4
Autumn
Seocheon 11. 30
°10'17.3"N . 22, ' Black PE fil
(36°10'17.3 8 (101 days) ac ilm

126°3426.3"E)
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Table 3. Environmental characteristics such as average temperature, average humidity, average ground temperature, soil moisture

content and insolation by potato cultivation type in 2022.

Average

Average

Average ground Soil moisture

Cultivation Growing s Isolation
type area Month temp:erature humidity tempf:ramre content (M)
(© (%) (©) (o)

March 7.5 48.1 7.4 9.3 420.3

April 13.1 523 13.9 104 595.1

June 20.4 47.6 21.0 7.6 530.3

Mean 14.7 50.3 16.2 8.4 566.4

August 21.7 46.3 233 19.1 417.0

September 19.7 46.8 20.4 16.6 474.1

Gangneung ~ October 13.6 46.8 13.7 16.0 330.8

November 11.3 49.4 10.2 12.9 299.6

Mean 16.6 473 16.9 16.2 380.4

Autumn

August 22.5 48.7 27.5 27.1 438.5

September 22.1 50.1 26.4 28.8 485.5

Seocheon October 14.6 49.9 18.8 26.1 414.5

November 104 50.2 124 21.0 296.5

Mean 16.3 49.9 20.0 25.5 408.8
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19Tt RDA (2017)0f wh2H 7} Afufjol] A3t o|afshy = Ao 5 BAHlo A= 117 g kg 2 thA Wtk Q1A
AL pH7}5,5~7.00]4L, §7]1%E(Organic matter)-2 20~30 g Av, P,05)2 732 EAflufjol| A] 306 mg kg 0.2 7HA} Ajufiof] A

—~

kg™, QAHAV, P,0,)-2 250~350 mg kg™, Z-E(K), Z4:(Ca), BRI 7R A e of| A= 620~1,532 mg kg & FaFo] 2~4
o194 (Mg)2 282 0.5~0.6 cmol " kg, 4.5~5.5 cmol kg™, ul) o} FpAH)E Adko] ATk ZHE(K), Z4(Ca), v}
1.5~2.0 cmol” kg 'At}. 75 7HAHl EFS] pHE 6,602 (Mg) =52 A 7REAM) EFolA =9k, 735 B7FA
AR A7 |20l AR, 74 EAE L A 7R A2 v A= AAsAY o7 =9kt

pHE 7.3~4% tha =30Th f71% Fd(Organic matter) ] 7
& 7He Ao A 19.6~29.7 g kg 2] 2 7HA} Aol 2t

Table 4. Soil texture and soil chemical properties according to potato cultivation type and growing area in 2022.

pH EC OM.  P,0s K Ca Mg Na

Cultivation type Growing area Soil texture

(1:5)  (ds/m) (g ke') (mg k') (cmol kg™)
Spring Gangneung  Sandy loam soil 7.4 1.4 11.7 306 0.7 45 1.8 02
Gangneung  Sandy loam soil 6.6 1.9 19.6 620 1.2 26 14 0.1
Autumn .
Seocheon Sandy loam soil 7.3 1.2 29.7 1,532 36 68 28 00

Table 5. Growth characteristics of potato leaf stems, stem length, number of stems, and leaf color during autumn cultivation
according to the spring potato cultivation period by potato cultivars.

Cultivation Emergence rate Stem length Stem number Leaf color
Period Cultivar (%) (cw/plant) (no./plant) (SPAD)
(Spring) GN* SC GN SC GN SC GN SC

Saebong 98.9 93.9 37.7 39.0 1.0 13 353 51.1

Eunsun 100.0 100.0 39.5 483 1.7 2.8 25.7 39.9

70 days  Geummaru 100.0 97.6 51.0 39.5 1.7 15 32.8 492
Mean 99.6 97.2 42.7 423 1.4 1.9 313 46.7

Saebong 97.8 97.5 453 38.8 1.2 13 34.9 52.7

Eunsun 100.0 97.5 50.2 473 1.2 33 28.4 38.9

80 days  Geymnaru  98.9 95.8 513 393 13 1.5 35.0 49.0
Mean 98.9 96.9 489 41.8 12 2.1 32.8 46.9

Saebong 91.1 94.2 452 41.8 1.0 1.0 35.8 50.3

Eunsun 98.9 96.7 46.2 53.5 1.8 25 27.0 43.0

% days  Goumnaru  90.6 975 503 392 1.0 12 345 482
Mean 93.5 96.1 472 44.8 13 1.6 325 47.1

Saebong 73.9 87.5 37.7 383 1.0 13 37.4 51.0

Eunsun 100.0 95.0 445 54.8 13 1.8 28.0 40.9

100 days  Goimnara 939 25 362 455 12 13 35.7 497
Mean 89.3 91.7 39.4 46.2 12 15 337 472

Cultivation period S * * ns ns ns ns ns
CultiVar kkk * ns skkok * skkok skkok kkk
Cultivation period x Cultivar ~ *** ns ns ns ns ns ns ns

“GN: Gangneung, SC: Seocheon.
Tns, * F* *¥** ponsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
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70 days 80 days 90 days 100 days

70 days 80 days 90 days 100 days

70 days 80 days 90 days 7100 days
Geumnaru

Fig. 1. Plant growth by potato cultivars on the 60th day of autumn cultivation in the Gangneung region according to the spring potato
cultivation period by potato cultivars.
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Table 6. Tuber quantity characteristics such as number of tubers, tuber weight, total yield, and marketable yield during autumn
cultivation according to the spring potato cultivation period by potato cultivars.

Cultivation Tuber number Tuber weight Total yield Marketable yield”
Period Cultivar (no./plant) (g/plant) (ton/ha) (ton/ha)
(Spring) GNY SC GN SC GN SC GN SC

Sacbong 6.3 5.0 483 435 24.1 21.7 16.4 14.0

Eunsun 7.6 9.4 484 847 242 423 14.9 30.6

70 days Geumnaru 6.7 6.5 331 536 16.5 26.8 7.8 19.8
Mean 6.9 7.0 433 606 216 30.3 13.0 21.5

Saebong 6.6 6.0 515 445 25.7 223 17.0 12.9

Eunsun 6.6 9.6 459 768 23.0 38.4 13.8 23.6

80 days  Geymnam 58 6.5 328 553 16.4 276 9.6 19.8
Mean 6.3 7.4 434 589 21.7 29.4 13.5 18.7

Saebong 55 5.7 425 499 213 249 14.8 13.2

Eunsun 72 9.2 466 829 233 415 15.4 30.9

20 days  Geymnarn 6.0 56 362 502 18.1 25.1 10.6 16.9
Mean 6.2 6.8 418 610 20.9 30.5 13.6 20.2

Saebong 5.8 6.5 510 508 255 25.4 17.4 15.0

Eunsun 6.5 8.1 403 718 20.1 35.9 12.7 26.4

100 days  Geummarn 58 6.1 238 45 11.9 213 49 123
Mean 6.0 6.9 384 550 19.2 27.5 11.7 17.9

Cultivation period ns* ns ns ns ns ns ns ns

Cultivar % skeskok sk skekk sk sk ek skksk

Cultivation period x Cultivar ns ns ns ns ns ns ns ns

"Marketable yield : Yield of potatoes with a tuber weighing more than 81 g.

YGN: Gangneung, SC: Seocheon.

*ns,* *¥* *** ponsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
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70 days 80 days

90 days

100 days

Geumnaru

Fig. 2. Quantity characteristics of potato tubers grown in autumn in the Gangneung region according to the spring potato cultivation

period by cultivars (based on 3 plants).
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Table 7. Distribution characteristics of autumn-grown tubers according to spring potato cultivation period by potato cultivars.

Cultivation Tuber yield distribution(%)

Period Cultivar <8 g 80~150 g 150~250 g 250 g <
(Spring) GN* SC GN SC GN SC GN SC
Saebong 29.5 153 45.0 11.9 21.9 379 3.7 349
Eunsun 39.8 20.0 43.0 349 15.7 35.3 1.5 9.8
70 days Geumnaru 55.0 209 367 323 83 386 0.0 82
Mean 41.4 18.7 41.6 26.4 153 37.3 1.7 17.6
Sacbong 26.5 18.6 29.7 19.1 34.7 21.1 9.1 412
Eunsun 45.1 26.2 36.9 23.6 18.0 34.4 0.0 15.8
80 days Geumnaru 453 202 383 31.6 16.5 36.6 0.0 11.6
Mean 39.0 21.7 35.0 24.8 23.1 30.7 3.0 229
Saebong 23.1 20.6 413 21.7 26.1 25.4 95 324
Eunsun 343 152 472 26.7 18.4 35.9 0.0 22
90 days Geumnaru 419 262 452 311 120 348 0.0 7.9
Mean 33.1 20.7 44.6 26.5 19.2 32.0 3.2 20.8
Saebong 23.7 18.4 27.9 20.0 39.3 20.4 9.2 412
100 days Eunsun 39.1 133 447 23 14.6 31.0 1.6 33.4
Geumnaru 60.7 32.8 29.9 29.9 9.4 26.1 0.0 112
Mean 41.1 215 34.2 24.1 21.1 25.8 3.6 28.6
Cultivation period ns” ns * ns ns ns ns ns
Cultivar *ok ns ns *ok *k ns *k *kx
Cultivation period x Cultivar ns ns ns ns ns ns ns ns

“GN: Gangneung, SC: Seocheon.

Yns, ¥, ** #* ponsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
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Table 8. Chip processing quality such as specific gravity, dry matter content, starch content, glucose, and chip color of autumn-grown
potatoes according to the spring potato cultivation period by potato cultivars.

Cultivation Specific gravity Dry matter Starch content Glucose_:1 Chip color
Period Cultivar content (%) (%) (mg/100g™) (L value)
(Spring) GN*  SC GN SC GN SC GN SC GN SC

Saebong 1.076 1.078  19.6 21.2 8.04 7.44 74.6 409 550 66.1

Eunsun 1.068 1.069 17.3 17.3 7.11 6.47  158.6 393 482 59.6

70 days Geumnaru 1.073 1.084 19.2 20.7 7.70 8.43 91.0 322 519 67.5
Mean 1.072  1.077  18.7 19.8 7.62 7.45 108.0 37.5 517 64.4

Saebong 1.077  1.065 19.2 19.3 8.90 8.64 135.0 456 521 55.0

Eunsun 1.066  1.065 17.0 17.2 6.70 6.60 211.6 62.1 454 52.7

80 days Geumnaru 1.073  1.083 17.8 20.8 8.09 7.69 1647 312 473 67.6
Mean 1.072  1.071 18.0 19.1 7.90 7.64 1704 463 483 58.4

Saebong 1.078  1.063 19.5 18.5 7.61 822 1509 171.8 534 55.7

Eunsun 1.066 1.062  16.2 16.5 6.44 5.89  201.7 553 454 53.9

0days  Geymnaru 1070 1083 174 206  7.07 818 2563 294 489 6l
Mean 1.071 1.070 17.7 18.5 7.04 7.43  203.0 855 492 56.9

Saebong 1.075 1.078  19.0 19.1 7.66 882 2372 193.1 459 65.6

100 days Eunsun 1.067 1.062 16.5 15.8 7.18 5.75 1974 1162 494 52.0
Geumnaru 1.068 1.082 173 20.2 7.79 893  239.8 351  46.1 59.0

Mean 1.070 1.074 17.6 18.4 7.54 783 2248 1148 47.1 58.8

Cultivation period ns’ ok ns ns ok ns ok ook ns ns

Cultivar skkk sk skkk skksk skskesk sksksk skskosk skskk ns kk

Cultivation period x Cultivar  ns o ns ns ns ns ko ko ns ns

’GN: Gangneung, SC: Seocheon.
Tns, * #* *¥** ponsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
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