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Summary

This study was conducted to investigate the storage period and optimal
temperature of seed potato which were based on technique of dormancy
prolonging by the treatment of low-temperature and to determine economical
value and yield of the low temperature treated potato and to identify the
possibility to culture others varieties (non-cultivated varieties) of potato such
as Jopong and Superior.

Yield of seed potato treated by low-temperature was less than that of
conventional culture. The most high yield of Dejima, which was kept in
storage at 4C and exposed at room temperature for 18 days before sowing,
was 2,664kg/10a (marketable tuber yield : 2,274kg/10a) and that of Jopong,
which was kept in storage at 2C and exposed at room temperature for 38
days before sowing, was 2,184kg/10a(marketable tuber yield : 2,077kg/10a), and
that of Superior, which was kept in storage at 4C and then exposed at room
temperature for 38 days before sowing, was 1,906kg/10a (marketable tuber
yield @ 1,758kg/10a).

As the results of profits, yield of Superior was less than that of Dejima,
however, profit of Superior was superior to that of Dejima. Subsequently, it is
considerable that Superior species should be cultivated in Jeju island. And the
range of effective storage temperature of Dejima and Superior was 4C, on the
other hand, that of Jopong was not to be seen difference at 2C and 4T,
therefore, all the three varieties were kept in storage at 4C. Optimal exposed
preiod of Dejima was 10 to 20 days and those of Jopong and Superior were 30

to 40 days.

As the results of this study, non-cultivated varieties (Jopong, Superior) were
to be taken advantage of winter-seed—potato after low-temperature storage in

Jeju island.
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Table 1. Date of expose at room temperature by Dejima, Jopong and Superior

seed potatoes

Date of expose at room temperature

1st 2nd 3rd 4th

Items

Dejima
Date of expose at  Nov. 25, 1997 Dec. 25 Jan. 15, 1998 Jan. 23
room temp.

Days to seeding 58 38 18 seeding date
o
'alln% Superior

Date of expose at
room temp. Oct. 15, 1997 Nov. 15 Dec. 15 Jan. 23

Days to preseeding 98 68 38 seeding date
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Table 2. Change of tube weight after expose at room termperature of Dejima seed potatoes
(unit : g, % )

Date of expose at Investigation times of seed potato weight”
room temp.J I I m
Ist 128.5(A) 119.5(A) 120.8(A)
2nd 126.9 118.2 119.9(B)
3rd 125.1 116.6(B) -
4th 124.4(B) - -
Weight loss(A-B) 4.2 2.9 0.9
Comparison(B/A) 3.3 2.4 0.7

s Ist-esposed on Nov. 25, Znd-esposed on Dec. 15,  3rd-esposed on Jan. 5,

4th-esposed on Jan. 23.
Pl -investigated at exposed day, II-investigated at 20 days after exposed days,

[M-investigated at 40 days after exposed day

Table 3. Change of tube weight after expose at room temperature of Jopong
and Superior seed potatoes
(unit : g, % )
Investigation times of seed potato WeightD

Date of expose

I il M
)
at room temp. Jopong Superior Jopong Superior Jopong Superior
1st 1157  109.9(A) 120.1 1185(A) 1215 108.5(A)
2nd 1136 1074 1184 1175 119.6 107.7
3rd 111.9 1064 1175 116.6 119.1 107.0(B)
4th 1114  106.0 117.2 116.1 - -
5th 111.2 1054 117.0 115.8(B) - -
6th 111.0  105.1(B) - - - -
Weight loss
(A-B) 47 3.9 3.1 2.7 24 15
Comparison
(B/A) (4.0) (35) (2.8) (2.3) (2.0) (1.4)

. Ist-investigated Oct. 15, 2nd-Nov. 5, 3rd-Nov. 25, 4th-Dec. 15, 5th—Jan. 5,
6th—Jan.23.

> I —exposed days, I-20 days after exposed days, II-40 days after exposed days.
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Fig 1. Tuber weight changes of different seed potato varieties.
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Table 4-1. Days to sprout of Dejima potato exposed room at temperature after

storage at 2C

Date of expose at room temp.J

Items
1st 2nd 3rd
Days to sprout 6 7 9
Sprout date Dec. 1, '97 Dec. 22, '97 Jan. 14, '98
‘1 See Table 3.

Table 4-2. Days to sprout of Jopong potato exposed at room temperature

Date of expose at room temp.J

Items Ist ond 3rd
Storage at st e ; ? .
Stl())rr%lge dé?ttez%fter Oct. 23, '97 Nov. 24, ‘97  Dec. 27, '97
Storage ac it e f i !
Stl())rr%lge dé?ttez%fter Oct. 23, '97 Nov. 24, ‘97 Dec. 26, '97
’: See Table 3.

Table 4-3. Days to sprout of Superior potato exposed at room temperature

Date of expose at room temp.J

Items Ist ond 3rd
ot alp atter 0 10 b
ng)rr%éteditez%ﬁer Oct. 24, '97 Nov. 25, ‘97 Dec28, '97
Sornge e e 8 ! H
Sprout date after Oct. 23, '97 Nov. 24, ‘97 Dec.26, '97

storage at 2C

’: See Table 3.
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Table 5. Sprout length of seed potato treated by low temperature at sowing date

Storage temp.

Variety i 4C 6C

Ist’ 2nd 3rd 4th 1st 2nd 3rd 4th 1Ist 2nd 3rd 4th
Dejima 27 9 2 - 34 15 10 2 40 38 31 29
Jopong 40 21 8 - 43 24 11 - 46 30 21 18
Superior 26 12 8 - 27 23 11 - 37 31 22 17

’: Date of expose at room temperture, See Table 3.
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(mm) (kg/10a)

45 3000

40

35 o—o/‘\0 2500

30 2000

25

20 1500

15 1000

10

5 500
0 0
20 40
I sprout length —e—yield
Dejima

(mm) (kg/10a)
2500
2000
1500
1000
500
0

mm sprout length —e—vyield
Jopong

(mm) (kg/10a)
2500
2000
1500
1000
500
0

‘ B sprout length —o—yield‘

Superior

Fig. 2. Comparison with sprout length and yield of Dejima, Jopong and
Superior potatoes
* | Tuber yield (kg/10a) was indicated Table 10-1.
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Table 6-1. First emergence day and days to emergence of Dejima potato

4th

4C
3rd

2nd
Feh 13 Fb 14 Fh 16 Fh 18

1st

4th

3rd

2’

2nd

1st’
Feb. 13 Feb. 14 Feb. 16 Feb. 19

Items

Emergence

date

21 23 26 20 21 23 25

20

Days to
emergence

Conventional

Certificated

6C

culture seed

Items

seed potato

Z2nd 3rd 4th

Feb. 13 Feb. 13 Feb. 13 Feb. 13

1st

potato
Mar. 10

Emergence

date

Feb. 17

48

24

20 20 20

20
emergence
. Storage temperature.

]

Days to

»: Date of expose at room temperature.
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Table 6-2. First emergence day and days to emergence of Jopong potato

27 4T

Items >
1st 2nd 3rd 4th 1st 2nd 3rd 4th

I(;Zar?eergence Feb. 15 Feb. 16 Feh. 17 Feb. 23  Feb. 15 Feb. 16 Feb. 17 Feb. 22

Days to
emergence 22 23 24 30 22 23 24 29
6T Certificated
Items

Ist 2nd 3rd 4th seed potato
dEa“tlgrgence Feb. 16  Feb. 16  Feb. 18  Feb. 19 Feb. 19
Days to
emergence 23 23 25 26 26

s Storage temperature.

> . Date of expose at room temperature.

Table 6-3. First emergence day and days to emergence of Superior potato

2 4C
Items

1st” ond 3rd 4Ath Ist ond 3rd 4Ath

dE;?grgence Feb. 17 Feb. 18 Feb. 18 Feb. 24 Feb. 17 Feb. 18 Feb. 19 Feb. 23

Days to
emergence 24 25 25 31 24 25 26 30
6C Certificated
Items
1st 2nd 3rd 4th seed potato

Emergence date Feb. 16 Feb. 17 Feb. 18 Feb. 19 Feb. 20

Days to emergence 23 24 25 26 27

s Storage temperature.

> Date of expose at room temperature.

_14_



(mm) (Day)

mm Sprout length —e—days

Dejima

20 40 60
mmm Sprout length —e—days
Jopong
(mm) (Day)
40 - 1 35
35 30
30 25
25 20
20
15
15
10 10
5 5
0 0
3rd 4th
20 40 60

| mmmm Sprout length —e—days |

Superior

Fig. 3. Relation between sprout length and days to emergence of Dejima,
Jopong and Superior potatoes

* . Sprout length was indicated Table 5.
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Table 7-1. Characteristics of growth of Dejima potato at one month after

emergence.

Rt 4C
I1st> | 2nd  3rd  4th Ist ~ 2nd 3rd(A) 4th

Characteristics

Plant height(cm) 299 285 269 21.1 294 200 271 23.5

No. of leaves 9.0 89 8.3 89 9.0 21 8.2 7.8

No. of stems 2.6 2.4 3.6 3.2 2.0 3.6 2.8 2.6
o 6C Certificated ~ Conventional  Comparison
Characteristics culture seed
Ist 2nd 3rd 4th seed potato(B)  potato(C) A-B A-C

. Days to _

Plant height(cm) 321 310 299 308 25.6 emergence 15
No. of leaves 94 90 90 99 7.8 - 0.4 -
No. of stems 42 22 46 40 2.8 1.9" 0 09

. Storage temperature.

. Date of expose at room temperature.

" : Stem number of conventional culture potato at Dec. 15(2nd).
(A): High vyield plot at low temperature treatment.

J
>
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Table 7-2. Characteristics of growth of Jopong potatoat one month after

emergence.

Characteristi 2°C’ 4°C

Aracteristies > ond 3rd(A)  4th Ist  2nd  3rd  4th
Plant height(cm) 25.1 23.8 22.4 17.8 23.9 229 196 17.0
No. of leaves 9.6 94 9.0 8.8 84 9.0 8.0 8.8
No. of stems 2.0 2.6 2.2 2.8 1.8 1.2 2.4 16
Ch teristi 6C Certificated Comparison

aracteristics 1st 2nd 3rd 4th  seed potato(B)  (A-B)
Plant height(cm) 24.6 25.4 18.8 199 20.2 2.2
No. of leaves 94 9.0 8.4 9.0 8.4 0.0
No. of stems 2.0 2.0 18 2.4 1.2 1.0

J
>

. Storage temperature.
. Date of expose at room temperature.

(A) : High yield plot at low temperature treatment.

Table 7-3. Characteristics of growth of Superior potato at one month after

emergence.
Characteristi 21 4T
aracteristies ™7™ ond  3rd”  4th Ist  2nd 3rd(A) 4th
Plant height(cm) 22.0 214 204 136 24.2 22.6 22.2 14.0
No. of leaves 8.0 8.8 8.2 5.8 8.0 8.4 8.2 6.6
No. of stems 2.2 2.8 2.4 1.8 2.0 1.8 2.6 16
. 6C Certificated  Comparison
Characteristics (A-B)
1st 2nd 3rd 4th  seed potato(B)
Plant height(cm)  24.0 20.6 215 21.8 219 0.3
No. of leaves 8.2 8.0 8.0 9.0 8.4 A0.2
No. of stems 1.6 1.8 2.2 2.4 2.0 0.6

b Storage temperature.

> Date of expose at room temperature.

(A) : High vyield plot at low temperature treatment.

_17_
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Table 8-1. Characteristics of growth of Dejima potato on April 30.

2 4T
1st” B 2nd = 8¢d | T4th 1st ond  3rd(A) 4th

Characteristics

Plant height(cm) 798 791 787  80.0 79.0 788 782 791

No. of leaves 126 125 127 128 12.7 13.0 12.9 13.1

o 6T Certificated Conventional Comparison
Characteristics culture seed -
Ist 2nd 3rd 4th seed potato(B) potato(C) A-B A-C

Plant height(cm) 78.2 77.8 758 78.7 81.2 68.9 A30 93

No. of leaves 12.3 119 122 127 13.1 12.8 A02 0.1

b Storage temperature.

> Date of expose at room temperature.

(A) : High yield plot at low temperature treatment.
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Table 8-2. Characteristics of growth of Jopong potato on April 30.

. 2C 4C
Characteristics 3
1st 2nd  3rd(A) 4th 1st 2nd 3rd 4th
Plant height(cm) 539 54.1 552  53.8 54.8 56.1 54.8 55.6
No. of leaves 119 116 125 12.1 12.1 11.9 129 11.9
6T Certificated :
Characteristics Cor(lg)?g)son
1st 2nd 3rd 4th  seed potato(B)
Plant height(cm) 55.2 54.5 55.1 56.1 57.9 N2
No. of leaves 114 120 11.8 12.0 12.8 A0.3
L Storage temperature.
> . Date of expose at room temperature.
(A) : High yield plot at low temperature treatment.
Table 8-3. Characteristics of growth of Superior potato on April 30.
o 250 4C
Characteristics >
1st 2nd  3rd(A)  4th 1st 2nd  3rd(A)  4th
Plant height(cm) 499 50.1 48.7 477 54.1 529 51.1 53.7
No. of leaves 12.0 115 12.4 11.2 12.1 12.0 11.8 12.0
6C Certificated :
Characteristics criticate Cor(rg)flg)son
1st 2nd 3rd 4th seed potato(B)
Plant height(cm)  52.0 51.8 52.7 54.6 55.5 233
No. of leaves 11.8 11.8 12.1 115 12.9 Al

b Storage temperature.
> Date of expose at room temperature.
(A) : High yield plot at low temperature treatment.

_19_



=
FE, AL, A2wE2A7E I A5 Table 9-17 21,
Aol A= 2C, 4C 2 6TCoA Hit FA fA 5= 247 36670, 36471 2
3T8NE 6 CAHEF7F 2T, 4T AgFrol vlsf A AZF7F S7HEA Y 79
e AT AAMolM e AA e E AolE B F gldlen, 9 F540
UM E Ak F zolE HolA gskrh F2wF: AVERE HH

of M= 1k, 22 9 3akell Mls) 43F F2mFolM sk Ao, A

>
A
oM.
i
rr
N
2
o
l‘¥°
HHN'
_\|L
—_
QL
Do
R0
S,
w
by
o
rfo
=8
i
-
S
I
o
B
oM.
i
N

_20_



Table 9-1. Change of tube numbers by difference of treated low temperature

and days from expose at room temperature of seed potato

Date of Dejima Jopong Jopong
Storage
tem expose at Over Over Over
P room temp. s0g 10730g Total ) " 10~30g Total )~ 10~30g Total
Ist 3.73 2.52 6.27 2.73 1.67 4.40 3.00 1.93 493
2nd 4.07 1.93 6.00 3.00 2.07 5.07 2.40 2.93 5.33
2T 3rd 3.93 2.27 6.20 3.80 1.87 5.67 2.73 2.87 5.60
4th 2.87 3.87 6.73 3.47 2.13 5.60 2.13 3.40 553

Mean 365 265 630 3.25 193 516 257 278 535

Ist 3.97 193 590 3.20 1.40  4.60 240 260 500
Znd 360 223 593 3.47 193 440 260 233 493
4T 3rd 387 247 633 3.67 1.80 547 280 273 553
4th 313 340 6.3 3.60 1.80 540 280 247 527

Mean 364 253 618 3.48 173 522 265 253 518

1st 353 287 640 3.53 1.87 540 3.31 240 553
2nd 420 207 627 2.67 1.93  4.60 2271 233 460
6C 3rd 407 273 6.80 2.53 153 4.07 320 227 547
4th 333 287 620 287 267 553 273 240 513

Mean 378 263 642 290  2.00 490 283 235 518

1st 3.74 2.44 6.19 3.16 1.64 4.80 2.84 2.31 5.16

2nd 3.96 2.11 6.07 3.04 1.98 5.02 2.42 2.53 4.96
Mean

3rd 3.96 2.49 6.44 3.33 1.73 5.07 291 2.62 5.53

4th 3.11 3.38 6.49 3.31 2.20 5.51 2.56 2.76 5.31
LSD 0.05 (A) NS NS NS NS NS NS NS NS NS
LSD 0.05 (B) 0.34 0.37 NS NS NS NS NS NS NS

LSD 0.05 (AxB) NS 1.38 NS 0.53 NS 0.49 NS NS NS

A Storage temperature.

B : Date of expose at room temperature.
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Table 9-2. Comparison with tuber numbers of low temperature on certificated

and conventional culture seed potatoes

Variety No. of tubers per plant
Treatment Dejima Jopong Superior
High yield at low 59 51 5.0
temperature treatment(A) (3.6)° (3.0) (2.4)
Mean yield at low 6.3 51 5.2
temperature treatment(B) (3.7) (3.2) (2.7)
- 5.8 4.5 5.6
Certificated seed potato(C) (3.9) (3.3) (4.3)
. 55
Conventional culture seed potato(D) 2.6) - -
0.1 0.6 A0.6
A-C (203) (203) (219)
. 05 0.6 04
Comparison B-C 0.2) (£0.1) (A16)
0.4
A-D (1.0)

. Marketable tuber number(over 30g).
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Table 10-1. Change of tuber vyield(kg/10a) by difference of treated low
temperature and days from expose at room temperature seed
potato

Storage e)i))itsee Oaft - Dejima _ Jopong _ Superior
temp. treor%rg 30g 10~30g Total 30g 10~30g Total 0g 10~30g Total
1st 2,051 104 2,154 1,803 104 1,907 1,497 178 1,675
2nd 2,107 376 2,482 2,025 109 2,134 1,634 131 1,765
2T 3rd 2,252 368 2,620 2,072 112 2,184 1,716 130 1,846
4th 2,021 351 2,372 1,680 146 1,826 1,594 111 1,705
Mean 2,108 300 2,407 1,895 118 2,013 1,597 144 1,741
1st 2,135 258 2,393 1,776 85 1,860 1,624 136 1,761
2nd 2,017 36 2.373 1,976 107 2,083 1,655 133 1,788
4T 3rd 2,274 380 2,654 2,026 110 2,136 1,758 149 1,907
4th 2,106 315 2,421 1,732 142 1,873 1,579 149 1,729
Mean 2,133 327 2,460 1,877 111 1,988 1,654 142 1,796
1st 1,887 B33 2219 1,563 32 1,645 1,456 87 1,542
2nd 1,818 125 E 1124243 1,638 86 1,723 1,588 126 1,714
6T 3rd 1,904 337 2,242 1,386 112 1,997 1,594 111 1,705
4th 2,086 284 2,370 1,933 110 2,043 1,620 116 1,736
Mean 1,924 345 2,269 1,755 97 1,852 1,564 110 1,674
1st 2,024 231 2,255 1,714 90 1,804 1,525 134 1,659
2nd 1,980 386 2,366 1,879 101 1,980 1,626 130 1,756
Miean 3rd 2,143 362 2,505 1,995 111 2,106 1,689 130 1,819
4th 2,071 317 2,388 1,782 133 1,914 1,580 134 1,714
LSD 0.05 (A) NS NS 101.04 NS NS NS NS NS NS
LSD 0.05 (B) NS NS NS NS 19.09 NS NS NS NS
LSD 005 (AxB) NS 5792 NS NS NS NS NS NS NS

A: Storage temperature.

B: Date of expose at room temperature.
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Table 10-2. Comparison with tuber yield(kg/10a) of low temperature treated on

certificated and conventional practices sowing potatoes.

Dejima Jopong Superior

Varieties

Total Tuber Total Tuber Total Tuber
Treatment tuber yield tuber yield tuber yield
yield over 30g yield over 30g yield over 30g

High yield at low temperature 2,654 2,274 2,184. 2,072 1,907 1,758
treatment(A) (85.6) (94.9) (92.2)
. 2,738 2,399 2,598 2,468 2,184 2,049

Certificated seed potato(B) 876) (95.0) (938)
Conventional culture seed 1,156 1,031 B B B B
potato(C) (89)

A/B 97 95 84.1 84.0 88.8 85.8
Comparison(%)

A/C 230 221 - - - -

’: Ratio of Marketable tuber yield over 30g.
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