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Abstract The highest LAI was shown at TR with TPM and OR of

BPM. There was no significant difference in specific
BACKGROUND: This study was conducted to determine gravity or dry matter rate by ridging systems and mulch
effects of ridging systems and plastic film mulch types on types. Tuber yield was significantly influenced by ridging
growth, yield, and profitability of potato (Solanum systems and mulch types. Mean tuber weight was heavier at
tuberosum L.) in spring cropping using paddy field and to OR treatment than at TR and also the heaviest at TPM

suggest profitable ridging system and plastic mulch type. among mulch types. The highest marketable yield was
METHODS AND RESULTS: Two potato cultivars found at OR with BPM. Based on marketable tuber yield
(‘Goun’, and “Atlantic’) were grown at paddy field located and market price, the highest income ratio in two cultivars

in Gangneung in spring. For treatments, ridging systems  yas found at OR with BPM and it was 20~82% higher than
were one-row ridge (OR) and two-row ridge (TR). Mulch the ratio at TR with TPM.

types were no-mulch (NM), black plastic film mulch CONCLUSION: In spring potato cropping using paddy
(BPM), and transparent plastic film mulch (TPM). field, OR with BPM is better for high yield and is more

Emergence of sprout was affected by the mulch types and profitable for farmer’s income than the conventional
the fastest level was shown at TPM treatment. cultivation method, TR with TPM.

Accumulative soil temperature during sprouting was 16.
2°C higher at TR than at OR and also higher at TPM than at Key words: Mulching, Potato, Profitability, Ridge, Spring
BPM or NM. Stem length was not affected by ridging cropping

systems or mulch types. Leaf area index (LAI) was

influenced by mulch types, while not by ridging systems. J—

—
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Fig. 1. Ridging types used in this study (A: One-row, B
Two-row).
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Table 1. The initial chemical properties of surface soil of the experimental paddy field
* *t . -1
H(15) EC Av. P205 OM. Ex. cation (cmol. kg™) CEC***
: 4 1 1
P (dSm?)  (mgkg") (%) Ca Mg K Na (cmol. kg)
6.52 0.32 223 2.34 4.15 2.54 0.15 0.30 10.12
EC Electrical conductivity of the saturation extract of surface soil, ~ Organic Matter Content
CEC: Cation exchange capacity
Avg. 385.7°C Avg. 401.9°C
10071 ¢y, Atlantic (Daily mean soil temp. 129°C) (134 C)
= 500 442.0 15 4
§ 80 —One-row, No-mulch 9 (14.7) 397.9
g 60 -#-One-row, Black P.M. E 400 352.4 362.7 346.4 (13.3)
g —#+-One-row, Transparent P.M. g 11.7 121 (11.5)
§ 40 —Two-row, No-mulch g 300
g 20 —+—Two-row, Black P.M. =
uE_' . ~e-Two-row, Transparent P.M. 2 200
0 15 25 35 45 g
Days after sowing g 100
9
<
a ns 0
1007 cv. Goun g No-mulch I Black PM. Transparent No-mulch ! Black P.M. Transparent
One-row Two-row

—+—One-row, No-mulch
—#-One-row, Black P.M.
—+—One-row, Transparent P.M.
—=Two-row, No-mulch

——Two-row, Black P.M.

Emergence rate (%)

~o-Two-row, Transparent P.M.

25
Days after sowing

35 45

Fig. 2. Changes in emergence rate of two potato cultivars
as affected by ridging systems and mulch types in spring
potato cropping (P.M. is the abbreviation for plastic film
mulch). Vertical bars represent the standard errors and
means followed by the same letters within columns are
not significantly different by DMRT at P < 0.05.
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Fig. 3. Comparison of the accumulative soil temperature
and the daily mean soil temperature as affected by
ridging systems and mulch types for 30 days after sowing
in spring potato cropping (P.M. is the abbreviation for
plastic film mulch).
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Fig. 2. Changes in emergence rate of two potato cultivars
as affected by ridging systems and mulch types in spring
potato cropping (P.M. is the abbreviation for plastic film
mulch). Vertical bars represent the standard errors and
means followed by the same letters within columns are
not significantly different by DMRT at P < 0.05.

Table 2. Stem length, leaf area index (LAI), top-root ratio (TR ratio), and specific gravity in two potato cultivars as
affected by ridging systems and mulch types in spring potato cropping

Cultivar  Ridging system Mulch type  Stem length (cm) LAI TR ratio Specific gravity

NM* 74 4,038 ¢’ 1.386 a 1.083

One-row BPM 74 7,565 a 1.103 ab 1.082

TPM 71 5291 b 0.877 b 1.087

Average 73 5,631 1.122 1.084

Goun NM 65 4,326 ¢ 1.189 ab 1.087

Two-row BPM 66 6,579 ab 1381 a 1.083

TPM 72 7,346 ab 1.074 ab 1.083

Average 68 6,083 1.215 1.084

Average 70 5,857 1.168 1.084

NM 55 5,509 ¢ 1.128 ab 1.079

One-row BPM 56 7,944 a 1.139 ab 1.081

TPM 53 7,400 ab 0.980 b 1.080

Average 55 6,951 1.082 1.080

Atlantic NM 57 6,443 b 1.443 a 1.079
Two-row BPM 60 6,742 ab 1.490 a 1.079

TPM 56 7,952 a 1.137 ab 1.075

Average 58 7,046 1.357 1.078

Average 56 6,998 1.220 1.079

Total Mean 63 6,428 1.194 1.082
Cultivar o ns ns >
Ridging ns ns * ns
Mulching ns * ** ns
Cultivar x Ridging ns ns ns ns
Cultivar x Mulching ns ns ns ns
Ridging x Mulching ns ns ns ns
Cultivar x Ridging x Mulching ns ns ns ns

” NM, BPM, and TPM are the abbreviation for no-mulch, black plastic film mulch, and transparent plastic film mulch,

respectively

¥ Means followed by the same letters within columns are not significantly different by DMRT at P < 0.05

ns**

" Non-significant or significant at P < (.05, or (.01, respectively
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Fig. 5. Changes in dry matter rate of two potato cultivars
as affected by ridging systems and mulch types in spring
potato cropping (P.M. is the abbreviation for plastic film
mulch). Vertical bars represent the standard errors and
means followed by the same letters within columns are
not significantly different by DMRT at P < 0.05.
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Fig. 6. Changes in the average soil temperatures during a
day for 30 days before harvest as affected by ridging
systems and mulch types in spring potato cropping (P.M.
is the abbreviation for plastic film mulch).
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Table 3. Yield characteristics in two potato cultivars as affected by ridging systems and mulch types in spring potato

cropping
Number of tubers M b Marketabl Vield
. S (/plant) ean tuber arketable ie
Cultivar - Ridging system  Mulch type P weight (g/tuber) tuber rate (%) (kg/10a)
Total Marketable
112 ab’ 6.3 ab 76 bed 66 ab 2,822 b
126 a 7.6 a 82 abc 71 ab 3,671 a
One-row
10.0 ab 59 ab 85 ab 75 a 3,187 ab
Average 11.3 6.6 81 71 3,227
Goun 79 b 43 Db 66 d 61 b 2,199 ¢
9.8 ab 53 b 70 cd 64 ab 2,871 b
Two-row
78 b 54 b 90 a 73 a 3,465 a
Average 8.5 5.0 75 66 2,845
Average 9.9 5.8 78 69 3,036
85D 52 Db 86 ab 71 ab 2,629 bc
12.8 a 91 a 96 a 75 ab 4,835 a
One-row
116 a 80 a 9% a 82 a 4,557 a
Average 10.9 7.4 92 76 4,007
Atlantic 6.7 b 40b 76 b 69 b 2,267 ¢
83 b 52 b 76 b 65 b 2,713 bc
Two-row
82 b 54 b 90 ab 72 ab 3,464 b
Average 7.7 4.8 81 68 2,815
Average 9.3 6.1 87 72 3,411
Total Mean 9.6 6.0 82 71 3,223
Cultivar ns ns ** ns *
M d gj[l g FAA FAF A b FAF
MH]ChIHg ¥ FF FA FA HAAF
Cultivar x Ridging ns ns ns ns >
Cultivar x Mulching ns ns ns ns ns
Ridging x Mulching ns ns ns ns >
Cultivar x Ridging x Mulching ns ns ns ns *

“NM, BPM, and TPM are the abbreviation for no-mulch, black plastic film mulch, and transparent plastic film mulch,

respectively

¥ Means followed by the same letters within columns are not significantly different by DMRT at P < 0.05
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Fig. 7. The percentage of disease, physiological disorders, and greening tubers in two potato cultivars as affected by
ridging systems and mulch types in spring potato cropping (NM, BPM, and TPM are the abbreviation for no-mulch,
black plastic film mulch, and transparent plastic film mulch, respectively).

Table 4. Correlation of leaf area index (LAI) and top-root ratio (IR ratio) with total number of tubers (TNT), number
of marketable tubers (NMT), mean tuber weight (MTW), marketable tuber rate (MIR), and marketable tuber yield (MTY)
in two potato cultivars as affected by ridging systems and mulch types in spring potato cropping

Variable LAI TR ratio TNT NMT MTW MTR MTY
LAIL 1 -0.174 0.209 0.455 0.630° 0.521 0.674"
TR ratio 1 -0.326 -0.422 -0.632" -0.717" -0.536

" Significant at P < 0.05, or (.01, respectively

Table 5. Economic analysis of income in production of two potato cultivars as affected by ridging systems and mulch
types in spring potato cropping

Cultivar  Ridging system Mulch type X Won./10a Inconle ratio
Gross income Managing cost Income (%)
NM* 2,489,000 795,270" 1,693,730 84
One-row BPM 3,237,820 912,700* 2,325,120 115
Goun TPM 2,810,930 912,700 1,898,230 94
NM 1,939,510 869,240 1,070,270 53
Two-row BPM 2,532,220 1,036,940" 1,495,280 74
TPM 3,056,130 1,036,940 2,019,190 100
NM 2,318,770 795,270 1,523,500 75
One-row BPM 4,264,470 912,700 3,351,770 166
TPM 4,019,270 912,700 3,106,570 154
Atlantic
NM 1,999,490 869,240 1,130,250 56
Two-row BPM 2,392,860 1,036,940 1,355,920 67
TPM 3,055,240 1,036,940 2,018,300 100

Note: The standard price of potatoes for gross income was 882 won per kilogram, which was calculated on the basis
of average market prices of spring potato cropping from 2011 to 2015

” NM, BPM, and TPM are the abbreviation for no-mulch, black plastic film mulch, and transparent plastic film mulch,
respectively

¥ It was ‘the managing cost in one-row and no mulch cultivation’

* It was the sum of ‘the managing cost in one-row and no mulch cultivation’ and ‘the plastic film mulch cost’

" It was ‘the managing cost in two-row and no mulch cultivation’.

Y It was the sum of ‘the managing cost in two-row and no mulch cultivation” and ‘the plastic film mulch cost’
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