Korean J. Plant Res. 30(5):556-564(2017)
https://doi,org/10,7732/kjpr, 2017.30.5,556

Print ISSN 1226-3591
Online ISSN 2287-8203

‘ ‘ Original Research Article ‘ ‘

Z7| MeiAl ZXte| HE m|= X S+

b
0
X
}o||
*

EIES

RPIAER7IeAlE, PeEeY SAETet SRAER

Lo

Study on Vinyl Coating Cultivation of Potatoes
under Low Temperature Conditions
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*National Institute of Crop Science, RDA, Suwon 16429, Korea

Abstract - Appropriate soil temperature and early planting of potato is very important for the successful potato-soybean
cropping system in central region of South Korea. This experiment was carried out to determine the effect of mulching
materials on the growth and yield of potato (Solanum tuberosum L.). Five different mulch treatments were had been applied
on an upland soil as follows ; no mulch (NM), transparent film (TF), transparent film + additional transparent film (TF +
ATF), black film (BF), and black film + additional transparent film (ATF). In the period of sowing time to removing
additional films, mean soil temperature of the treatments was in the order of TF+ATF > TF > BR+ATF > BF as 20.3°C >
18.5°C>16.1°C > 15.4°C, respectively and that of NM was 13.8°C. The accumulated soil temperature was TF > NM > BF
during the removing additional films to earthing at inter-tillage. On the changes in the soil temperature during a whole day,
the temperature in the BF was lower than NM during around 18:00 PM to 12:00 NM, while NM was higher than BF in the
time period of 10:00AM to 21:00PM. The sequence of potato sprout emergence was 15> 18 >20 > 22 days of TF+ATF, TF,
BF+ATF, and BF, respectively and that of NM was 24 days. Comparing to the NM, potato sprout emergence was observed
on the TF+ATEF treated plot as early as 9 days. At 10 days before harvest, the significant difference in the tuber dry weight
had been observed and the sequence tuber weight was in the order of TF > TF+ATF > BF+ATF > BF > NM. The potato
yields of TF, TF+ATF, and BF+ATF were increased of 40.7, 37.3, and 22% as compared to NM (2,805 kg 10a™"), but almost
same yield in the BF. The differences of tuber dry weight and potato yields was co-related with the temperature rise of soil
by the application of mulching materials on soil. Based on these results, application of mulching film had been very effective
to increase the tuber size and the yield of potato by the temperature rise during seedling stage of potato. Transparent
mulching was better than black mulching especially for the emergence of sprout of potato in relation to minimizing cooling

injury.
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Sejutoll A At A= HEHoR &, o 12 7k
Ak, Tl 0de) F3k ol HY A4S B4 5
WA AL AN ZkeT, B Aol FheA
37 PR Q1% A4S AR B ol A
O] Z AufH A2 oF 24,930 hao|™, o]F oF 65%= AR
A= Qlek, 20129 A} HFAYATFS: 2,437 kg 10a ", &
AAEES. 607,534 E0]|tH(Food, Agriculture, Forestry and
Fisheries Statiscal Yearbook, 2013). =] Hokx|of| A o]&
o= 257} ok AR Auljol] Eefsin] ko] s210] 1]
WA FgE A Af| A AFA 7} 7Hs st LA of| A4 2
o] EAul= Bt A4 o] 3,700 kg 1022 AR 50|t
Ak 7R Al YAV o] Y Hol A= Bate Xl
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o] L4=5}1l gro] A#sto] Wol ARG-E] Al QlrH(Jenson, 1938;
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7} =thJensen, 1988). EOfHoleko Z-E.0] XS Wl Z A3
WASE HHo| 9l ow(Hwang ef al., 2001; Yu et al., 2004,
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STA o wheh 24 @+ 2% 7} o2 (Borach et al,, 1962),
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96.7~29.4C, 28 T 9L 21~24°C7} QUFT(Yamaguchi
et al,, 1964), 1|7 ) v]t)7]= #|20] 22°C7} kil s13ict
(Epstein, 1966), T]E-2 2712} 8] A] Z0}7]9] #&31} 77
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o839 S 7RAEE 8k 109 sheolle 71t A
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5730 =t} olefet ZAIE sk ke = 3 4%%@ Z]
28] {A7F pAoleh & 4= Qlrf, 2 Al 50l 2
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g Ca®' ok Mg™ e WL, T3 K R 20 90
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Hef T TR, NS} H 5 A 2
4, TRk I, BE) B 5 M1 51 o} R sty
U, TRATR)S] SHRITE 90w, AR il ik
Z A5}t FA|ZEL $=0|(Solanum tuberosum L) S A
L3tk AAA = T2 100 emxE7F 30 emxZ7F 45 cm<XF
20 nz Foirk SHERE a7 20w wie
Table 29} ZHFTh AJH]ZES N-P,0s—K,0—E|H]Z 102 10—
10-12-2,000 kg 22202 A1 51T} 71 9] Aejzkel 7hxh
FA ol F5F3ITHRDA, 2012),
AL SEASH S

A9 771 Folle 2 vt (Yuet al., 2004), 4 =25 UEAI2E RS
Az 12~21C0] 7] 204 Aol FEF ALA AR A ol §3te] AU A2 L HFRE S X EH
Table 1. Physico-chemical properties of soil used in this field experiment

pH oM Av.P,05 Ex. cation (cmol. kg") EC Soil

(1:5) (g kgh) (mg kg") K Ca* Mg** (ds m™) texture

4.8 28 463 1.27 3.20 0.90 1.80 Loam
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Table 2. Periodical processes for Potato cultivation

Management of the field Date Days after sowing
Sowing and covering March 25 0
Removing the additional films April 15 20
Earthing at inter-tillage May 4 39
Harvest June 23 89

O 2HE 10 cm Zo|o|A] glo|E EA(Watch dog, Spectrum (1987~2013) 2] A}=&} v W5} THTable 8), 44 Aul7]| 7t
Technologies, Inc, 1400)& o]-&s}o] u & 1A|7F T2 =4 U FEA7|2817.0C = HW9 16,1CH}F0.9C =8ko

stelch A9 270] A AT AUEE S0 ARSI A 58 462 S ASlokn oAl Brluct A vl
9.2 12 B A1) ERIEE, 5 T 40] 50% 0] stk AR ko) e 714k 204 mi Blck of
SIS UE STV, 50% oVl Medte WE e 13 mn Aick, Al 7175 QRAIRS B ETh of SIAITH A
2 71sto] 2ASHATHRDA, 2012) R 7H32} 39] lom, Frja o aabo] Wold 44 skt 68 Al &
(6¥ 204, 6919 26 1295 24, YA, IAFFA, # ZA BT
2|9 WA, HETa AT 2F 8k 649 239 5f =aAk ZHHHb BE2719) 2 229 Thro s 27 8%
fom Y79 TS A 10a 7|Eo2 EHSHIT o] AHH I AF27] o= LI B I5o.2 A7} Ao
gol&719 Iix‘c’l o= Zlo] ZAIH = A& HaL qlet
TAEA (RDA, 2012), & A9 9 3¢ sk BALE 9.6 CE ez
EA B AL SAS9. 2 (Statistical Analysis Systems, Inc, 710] A-euja7} vrAst 4= Q1Qi} 3L =8)y| Zkrko| 7A)

Raleigh, Ne, USD)-& 2-8513{T}. 2iHeA(Analysis of variance) ] 35 gjeljo]] WIZstA 288t 2014132 7ol Ao
S B3 At avs AASI A, AHEH7tE Zo]= DMRT A, L5790 35 Tlaf7} dAIEEA] k) BFA|NE A A

(Duncan’s Multiple Range Test) 5% -3-0]4=Z=0|| A AA}FIcH 71740l B 25t 734 2 -5k 300~450 mmoj| H|3}e] 96,5 mm G-
e Ueo] £ 93RS T3 2102 AZETHRDA,

Zut 3 n 2012).
Au71Z 5 71 Hdst el A gt v 99
AR 4307 20149 3UE] 62717)0] 8 2 A7) WA AS717E 5 BA 10 cne] ]dmd o) A ewisls 1
7HERE Bl et g R ARAREE 2SO, B lrh(Fig 1), TR HE 2 EE A Ab)7iA 2] 2 ews)

Table 3. The mean values of air temperature, rainfall, and radiation during potato cultivation of the field in 2014 and 1987 to 2013

March April May June
Weather Year : Sum Mean
L ¥ M LX ¥ M LX FF M L
Air temp. 14 112 96 138 152 139 184 214 216 217 234 17.0
(©) 87~'13 6.6 96 11.7 135 163 171 191 21.0 223 233 16.1
Rainfall ‘14 75 30 75 425 245 265 105 500 255 6.0 2035
(mm)  '87~'13 168 179 217 278 31.8 296 246 295 448 720 3165
Radiation 14 67 76 48 49 81 60 104 50 63 79 677
(MJ m?) '87~'13 67 66 67 66 67 63 7 64 60 47 639

’F; first ten days of a month, *M; middle ten days of a month, *L; last ten days of a month.
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Fig. 1. Changes in the daily soil temperature under the different
treatments during sowing to harvest (a, b, and c indicated at the
time of sowing, removing the additional films, and earthing at
inter-tillage, respectively. NM; no mulching, TF; transparent
film, TF+ATF; transparent film+additional transparent film,
BF; black film, BF+ATF; black filmtadditional transparent
film, and T; mean air temperature).

= NM < BF < BF+ATF < TF < TF+ATF T]& A2t £o =2
skl whol| o & A|lA (b) + FH M E () 7= TF
<TF+ATF < NM < BF < BF+ATFE UE Qlct, wheha] o8 x
719 A Y5 aIE Sl = gl e ATF (R 28) A2
TF7F AR EUT. S E o Fole AP B
% 2% Afol= A9 §lglch

T (a) 5HE] B FE AA D) A7HR] &) A 25 a it A
T2t Ate)7E 2A vebg o, 5l ZE AA D) F 54 EC)
TS Ao 7} QAR g7k 2fo] 7} wg(a) - E |
HE AA D) A7 Hef 4] 99k S78HE () o] Foll= A
27k 2ol 7k QISIEt, & 7]&0] WEE v uj & A2t
Ofgt 2y a7t et SEME(e) ool A2t 2te]
7FUSE AL S ER ¢lsto] vl duj & 7L A2 Fo
2 Q7] fmo . HekE,

A uE A5 A28 E 7] ol 7170 v A Bl 2
& AA7IA O] A2}t A ALk S vl sto] A2 aiks
A HoltkFig, 2), thatQl Ful (M) thH] 5555 X2
T =4 2] A =7 IH= TF+ATF > TF > BF+ATF > BF 40
2 7on, 1 e 717k BAel T AL AALE th] T5% >
60% > 39 %> 25% ©| 3Tt TF "X |2 L BFu)&E A2 ta
o ARt i o B 252 st Ade
TF 9 BF 570l TAIRlo] oF 15%2] 74 A2 aikE Kl
th, o] 7|7ke] A5 AHE LrskE B 7]20] 7HE w2
A71R] .3 9A] AR oF 3~5X|7F A o] NMI} BF2] 2]
WAL Yofittt, 7o) W 0.5 6~9AFE Y oA 11~

=13
= -

-559 -

7] A 3] Bl 8 A A

200 -

160
160 -
139

120 -
100

80 -

40 -

Relative accumulated temperature{%s)

TF+ATF

BF+ATF

NH TF BF

Fig. 2. Changes in the soil temperature accumulated from
sowing to removing the additional films in the treatments.
(NM; no mulching, TF; transparent film, TF+ATF; transparent
film+additional transparent film, BF; black film, and BF+ATF;
black film+additional transparent film).
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Fig. 3. Changes in the soil temperature increased under the
different mulching materials during 24 hours at April 9 (NM;
no mulching, TF; transparent film, TF+ATF; transparent film+
additional transparent film, BF; black film, BF+ATF; black
film+additional transparent film, and T; mean air temperature).
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Fig. 4. Effect of the different mulching materials on the increase
of soil temperature for the elapsed periods of seedling to
emergence and emergence to flowering, respectively (NM; no
mulching, TF; transparent film, TF+ATF; transparent film+
additional transparent film, BF; black film, and BF+ATF;
black film+additional transparent film).
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Fig. 5. Effect of the soil temperature raising on the growth under the different mulching materials at April 15 during seedling stage.
(NM; no mulching, TF; transparent film, TF+ATF; transparent film+additional transparent film, BF; black film, and BF+ATF; black

film+additional transparent film).
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Table 4. Growth characteristics of above and under ground biomasses in the treatments

Sampling Treatment Plant heig_lllt No of tuber Tuber We_ilght Fresh weightROOt Dry weight
date (cm plant™) per plant (g plant™) 3 ¥
(g plant™) (g plant”)

NMm* 57.7 v* 9.0 b 180 ¢ 194 b 26.4 b

TF 62.7 a 10.3 ab 339 a 356 a 473 a

20-May TF+ATF* 60.7 a 10.7 ab 281 ab 304 a 422 a
BF™ 573 b 11.0 a 237 b 253 ab 35.6 ab

BF+ATF" 58.3 ab 6.7 ¢ 271 ab 285 ab 38.8 ab

NM* 60.7 ab 11.0 a 308 ¢ 322 ¢ 598 b

TF 64.0 a 10.3 ab 574 a 590 a 108.5 ¢

01-June TF+ATF* 63.7 a 87D 471 ab 486 ab 89.8 a

BF" 580 b 87D 366 b 380 b 704 a

BF+ATFY 60.7 ab 83 b 381 b 393 b 73.8 a

NMm* 63.0 a 7.0 b 436 ¢ 448 ¢ 71.8 b

TF 63.7 a 8.3 ab 827 a 843 a 148.2 a

12-June TF+ATF* 63.3 a 10.0 a 846 a 869 a 147.8 a
BF" 580 b 7.0 b 561 b 572 b 94.8 ab

BF+ATF" 59.7 ab 73 b 745 ab 761 ab 129.1 ab

“NM; no mulching, *TF; transparent film, *TF+ATF; transparent film+additional transparent film, “*BF; black film, ‘BF+ATF;
black film+additional transparent film.
"Means with the same letter within the column are not significantly different at P<0.05 determined through DMRT.

Table 5. Mean comparison of tuber weight, number of tuber and yield in the treatments after harvest

Treatment Tuber weight No. of tuber Yield Yield index
(g plant™) per plant (kg 10a™) (%)
NM* 738 b" 7.8 a 2,805 b 100
TF 1,038 a 74 a 3,947 a 141
TF+ATF* 1,013 a 74 a 3,852 a 137
BF" 725 b 65D 2,758 b 98
BF+ATFY 900 ab 6.6 b 3,424 ab 122

NM; no mulching, *TF; transparent film, *TF+ATF; transparent film+additional transparent film, “BF; black film, "BF+ATF;
black film+additional transparent film.
"Means with the same letter within the column are not significantly different at P<0.05 determined through DMRT.
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Fig. 6. Effect of the different mulching materials on the growth at May 20", June 1% and June 12", respectively (NM; no mulching,
TF; transparent film, TF+ATF; transparent film+additional transparent film, BF; black film, and BF+ATF; black film+additional

transparent film).
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