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Yield and Scab Incidence of Potato Cultivars
under Jeju Soil Conditions

Dae-Chun Jeung

Department Agricultural Life Science

Graduate School of Industry
Cheju National University

Supervised by Professor Chang-Khil Song

Summary

This study was conducted to evaluate newly developed potato cultivars in
terms of their growth, total yield, and marketable tuber rate in volcanic
and non-volcanic ash soils in Jeju area. The results obtained were as

follows;

1. In the required days for emergence after planting on 4 March in 2004,
'Dejima’, which was control cultivar, and 'Winter Valley’ were 14d
showing the shortest germination time compared with other -cultivars.

"Purple Valley’ and 'Taebok Valley’' required longer germination times that



showed 27d and 35d, respectively.

2. 'Dejima’ 'Jashim’, "Winter Valley’, and 'Early Valley’ showed a high
germination rate ranging 93 to 96%, while the germination rates of

"Taebok Valley’ and 'Purple Valley’ were low as 81 to 89%.

3. In volcanic ash soil, 'Winter Valley’ showed the highest plant length of
64.5cm. There were no statistical different in the number of stem per plant
among cultivars, although 'Taebok Valley’ had a high stem number of 4.27
per plant. The numbers of leaves per stem were 158 in 'Early Valley’ and
10.3 in 'Purple Valley’, in which those cultivars showed the highest and

the lowest leaf number, respectively.

4. In volcanic ash soil, the total yield and marketable yield of 'Early
Valley’ were 2,300kg/10a and 1,748kg/10a, respectively, showing the
highest yield among cultivars studied. "Winter Valley’ showed the lowest
marketable yield of 893kg/10a, although it was the 3rd cultivar producing
1,829kg/10a in total yield.

5. "Taebok Valley’ showed the highest rate of marketable tuber as 819,
and it was similar in other cultivars ranging 73 to 76%. 'Winter Valley’
was not a proper cultivar for cultivation in volcanic ash soil, since it

showed a low marketable tuber rate of 49% in spit of its high total yield.

6. In non-volcanic ash soil, 'Winter Valley’ showed the highest plant

length of 61.3cm. There were no statistical different in the number of stem



per plant among cultivars, although 'Jashim’ and 'Taebok Valley’ had a
high stem numbers of 4.1 and 4.0 per plant, respectively. The numbers of
leaves per stem showed a similar trend with in volcanic ash soil, which

were 15.2 in 'Early Valley’ and 10.3 in 'Purple Valley'.

7. In non-volcanic ash soil, the total yield of 'Early Valley’ and 'Purple
Valley’ were 2,200kg/10a and 2,198kg/10a, respectively, showing higher
yvield among cultivars studied. Also, "Winter Valley’ showed the highest
marketable yield of 1,753kg/10a. 'Winter Valley’ was the 3rd cultivar
producing 1,825kg/10a in total yield, but it showed the lowest marketable
yield of 925kg/10a.

8. The marketable tuber rates of 'Taebok Valley’, 'Purple Valley’ and
Early Valley were 83, 81, and 80%, respectively, showing higher value
among cultivars studied. 'Winter Valley’ was not a proper cultivar for
cultivation in non-volcanic ash soil, since it showed a low marketable

tuber rate of 5196 in spit of its high total yield.

9. The incidence indices of scab showed a similar pattern between in
volcanic and non-volcanic ash soils. ’'Jashim’ and 'Taebok Valley’ were

tolerance cultivar ranging 1 to 5% of scab—infected area.

10. Evaluating in terms of total yield and marketable vyield rate,
recommendable cultivars which can be cultivated economically were 'Early
Valley, 'Purple Valley’, and ’Jashim’ in volcanic ash soils, and ’'Early

Valley’ and '"Purple Valley’ in non-volcanic ash soils.
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Table 1. Characteristics of potato cultivars tested.

Dormancy
Tuber
Cultivar Maturity ’I;Iant Fclzoxlver Period
ype olor Shape  Color (days)
Dejima” Medium= Erect ‘White Flat Light 65
late yellow
. ) Light
y
Jashim Late Erect Light purple Oblong purple 100
Winter w Early Semi erect Cherry red Oval  Yellow 60
Valley
Early : 1
w Very early Semi erect Cherry red Round  White 40
Valley
Purple w Medium Semi erect Red Oval  Purple 60
Valley
Taebokw Medium Semi erect White Oval  Yellow 100
Valley

“ Developed in Japan, 1976
¥ Developed by National Institute of Highland Agriculture in 1993
Y Developed by Center for the Korea Potato Genetic Resources in 2002
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Table 2. Chemical properties of soils used.
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V. &R 2 %

1. 5684
#54¥ PolEA L Dejima, Jashim, Winter Valley, Early Valley,

Purple Valley, Taebok Valley % &< 353 * 40%7F Zolst=d 428
H AdaE dolA 72 st AR o, Wolr 7] E FAME A= F 3

3} 2,

Table 3. Emergence dates and rates of potato cultivars.

Cultivar Emergence date  Emergence rate (%)
Dejima March 18 96
Jashim March 22 93
Winter Valley March 18 96
Early Valley March 20 95
Purple Valley April 1 39
Taebok Valley April 14 31

Planted on March 4

dlol= 913 & 1494 %H AFHEA 2™ Dejima, Jashim, Winter
Valley, Early Valley #=%Fo] ol A U7 14~18Y & wWoly) whgro
L}, Purple Valley ¥ 0] 289 o]m Taebok Valley % Z0o] 409 &4 o}

7} 7} =<2t} o] = Purple Valley®t Taebok Valley ¥#=%0] thE EZ0
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o] 95~96%= 71 =

Valley 2} Taebok Valley ¥ &2 @olAQd%E = +=7F ot wol& S
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=9k1l, Jashim ¥+ % 93% % =3roy,  Purple

Ms717F e 8 A EGAA A FFE BS54 F 494

Table 4. Plant length, stem number, and leaf number of potato

cultivars grown in volcanic ash soil at late flowering stage.

) Plant length  Stem number Leaf number
Cultivar

(cm) (ea/plant) (ea/stem)
Dejima 54.8b” 8:6%be 14.0b
Jashim 47 9c 4.00ab 14.1b
Winter Valley 64.5a 4.00ab 13.2bc
Early Valley 55.4b 3.47bc 15.8a
Purple Valley 45.4¢c 3.00c 10.3d
Taebok Valley 57.6b 4.27a 12.8¢
Average 53.60 3.61 13.48

“ Means followed by same letter within a column are not significantly

different by Duncan’s multiple range test at 5% level
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2348 AFAYG 71F ol AriE 2 Q= Dejima EF©] 54.8cmol
Hl s A EE<Q0 Winter Valley #&°] 645m= 7Fg £ 2™ Taebok
Valley 57.6cm, Early Valley 55.4cm ¢S 2 Zktl. 121} Purple Valley
9} Jashim =38 Zt7} 454cm, 479cm & A 5o 714 ko,

4% Dejima #3F©] 357719 w8 AlEFF<Q Taebok Valley 4.2771
2 7F% @ekow Jashim¥ Winter Valley 4.007 2 @ttt 221} Early
Valley ¢} Purple Valley: Z+7F 34770 ¢ 3.0070 = 713 # 2t}

A<+ Dejuma #5°] 14.0Wo] ¥®] & Early Valley 7} 158" %= 1.8vj7}
®Wekal, Jashim 141w 2 ¥ =&t oy ymA] FF52 1329 o]st=2 4
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—e— Dejima —=— Jashim —— Winter Valley
—— Early Valley = —x— Purple Valley —e— Taebok Valley

70
60
50 r
40 1
30
20

Plant length(cm)

Apr. 20 May 1 May 10 May 20 Jun 1

Observation date

Fig. 1. Seasonal changes of plant height according to potato

cultivars grown in volcanic ash soil.

2-2. T U HMS

i 5% ¥ 2& SN EGAAM FFHE FES AMES v Ao
24 10ad T2 71¥ A9l FF9 Dejima’t 1,717kgS 100% = 7]+ 3
S ] Early Valley7} 2,300kg(133.9%)%. % 7} SwFo] @ ko™, Purple
Valley 2,092kg (121.8%), Winter Valley 1,829kg(106.5%), Jashim
1,742kg (1014%) +o= WRO, Taebok Valleyw 1,637kg(95.3%)=
FFol 7 At

10ad A% Early Valley7b 1,748kge 2 7b4 @okal, Purple
Valley 1,548kg, Taebok Valley 1,326kg, Dejima 1,287kg, Jashim 1,272kg
£ o7 Wolort Winter Valley: 893kg o 2 7} # ¢l th.

EE7 A4S vus] B, Taebok Valley7b 81.0%% 7F4 =9k
Early Valley 76.0%% W *3%%< Dejima 74.0% Xt} =92  Purple
Valley 74.0%, Jashim 73.0% % tZxFF 2 Wle 245 2ok 18y



Winter Valleyt S #o] 1820kgo 2 E%F FolA 3HAZ Bokort AA
ol 893kg®E 7HF Aol FF o]l 488% = 7HE SHA vERuTh

2 Al A Winter Valley7} A &0 Hojz AL 19 204 HE
vhof zro] ke mlE YAt T 7~-8ME B wd, 1 v g &

Sl A go] Wolx Ao Amut

Table 5. Total yield and marketable yield according to potato cultivars in

volcanic ash soil.

Tubers  Total yield Marketable Marketable

Dejima 5.2 1,717de” 1,287c 75.0c
Jashim 4.0 1,742cd 1,272¢c 73.0e
Winter Valley 8.0 1,829¢ 893d 48.8f
Early Valley 5.1 2,300a 1,748a 76.0b
Purple Valley 4.2 2,092b 1,548b 74.0d
Taebok Valley 5.0 1,637e 1,326¢ 81.0a
Average 5.3 1,615.00 1,126.33 69.36

VA

Means followed by same letter within a column are not

significantly different by Duncan’s multiple range test at 5% level
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Jashim 1.0%, Winter Valley 15.096, Early Valley 22.096, Purple Valley
3.0%, Taebok Valley 1.0% =% Y E}YLTE.
Dejima # & H 1t o]y ol] oFst EFF2 Early Valley 3503 1

9] FFEL BT A% Aowr FAHESoew, E3] Jashim¥ Taebok

1

Valley # %2 A2 EFolr Hedolwol 7M4 3 FFo2 ALY

AT

Table 6. Indices of scab incidence of potato cultivars grown in

volcanic ash soil.

Winter Early Purple Taebok

Dejima Jashim
Valley Valley Valley Valley

Index” 7 3 7 7 3 3
0”, no incidence; 1, less than 1% of infected area;
3, 1~5% of infected area; 5, 6~10% of infected area;
7, 11~30% of infected area; 9, more than 31% of infected area;

,16,



3. Hsjats| =0 XEfst MESSHX ST MY

3-1. MSAE
Myl B FH v ESAA Ba F5E ASEAS E 74

= owkeh

Table 7. Plant length, stem number, and leaf number of potato
cultivars grown in non-volcanic ash soil at late flowering

stage.
Cultivar Plant length Stem number Leaf number
(cm) (ea/plant) (ea/stem)
Dejima 51.3c¢” 3.40bc 13.5b
Jashim 42.3d 4.10a 13.2b
Winter Valley 61.3a 3.60b 13.0b
Early Valley 53.3c 3.50bc 15.2a
Purple Valley 41.2d 3.20c 10.3c
Taebok Valley 58.5b 4.00a 13.0b
Average 49.88 3.56 13.04

z

Means followed by same letter within a column are not

significantly different by Duncan’s multiple range test at 5% level

24 AFA e 7 ®ol AuiEE FE < Dejima #F°] 52.3mm
of Hl& AlEFZFQA Winter Valley #F°] 61.3mm= 7Fg F%om,
Taebok Valley 585mm, Early Valley 53.3mm o= <=t 18y
Purple Valley®} Jashim # %2 27} 41.2mm, 42.3mm= 5o 7Md 4
prae

74 Dejima %] 340700l w8l AEFQ Jashimel 41072 7%

,1’77



wekow Taebok Valley 4.0071, Winter Valley 3.607l, Early Valley 3.50
A oz Btk 18y Purple Valley: Zh7F 320702 7+ 4 ).

J 4+ Dejuma =F°] 135w #H| 3] Early Valley 7} 152w = 1.7w) 7}
oy, ymA FIFEL 1320 o2 P57 A A= Jashim,
Winter Valley, Taebok Valley, Purple Valley <=°]l°o™, £3] Purple

Valley= 1032 357F 74 A= ole 2o dojm d59 A5
=

—e—Dejima —m— Jashim —a— Winter Valley

—=— Early Valley —%—Purple Valley —e—Taebok Valley

Plant length(cm)

Apr. 20 May 1 May 10 May 20 June 1
Observation date

Fig. 2. Seasonal changes of plant length according to potato

cultivars in non-volcanic ash soil.
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F 82 HISIESGNA AFTHAY s 4FES v Aow
A A FEE 10a9 TH2 7] AEE <] DejimaZb 1,734kgS 100%
o2 7l+dS 9 Early Valley”7}F 2,000kg(126.9%)0.2 713 G-=Fo] Bk
o1 Purple Valley 2,188kg(126.2%), Winter Valley 1,825kg(105.2%) <=
o7 wWekoy Jashim+ 1,700kg(98.0%)% Al om Taebok Valley:
1,543kg(89.0% )% o] 74 A A e

A e Early Valley7b 1,753kgo 2 74 weka, Purple Valley
1,680kg, Dejima 1,398kg, Jashim 1,306kg, Taebok Valley 1,281kg =S =
woko 1} Winter Valley: 925kg o & AbA #Fo] 7} # ¢l th.
EE0 AAES vudl B Taebok Valley?l 83.0%% 714 =gkon,
2% %% Dejima 80.6%Kt+ =4 YESTH Early Valley 79.8%,
76.9%, Purple Valley 76.8% <2 & Dejima =% 3 #®]Z=38}A e

0O

Jashi
Yok, 28y Winter Valleyw T3] 1825kgl 2 EF& FTolA 3HAZ
wokroy, Aawko] 925kg=® 7FE Aol AEEo] 50.7% = 7HE @A E

1l
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2 Aol A Winter Valley7} Al &o] ol AL Fko Hls] 74
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Table 8. Total yield and marketable yield according to potato cultivars

grown in non-volcanic ash soil.

. Tubers  Total yield Marketable =~ Marketable
Cultivar yield ratio
(ea/plant)  (kg/10a) (kg/10a) (%)
Dejima 4.3 1,734ch’ 1,398¢ 80.6ab
Jashim 3.7 1,700c 1,306d 76.9b
Winter Valley 7.0 1,825b 925e 50.7c
Early Valley 4.1 2,200a 1,753a 79.8ab
Purple Valley 4.0 2,188a 1,680b 76.8b
Taebok Valley 4.3 1,543d 1,281d 83.0a
Average 4.6 1,609.50 1,178.67 72.96

“ Means followed by same letter within a column are not significantly

different by Duncan’s multiple range test at 5% level
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HI SRkl E kol o] AEF #AAE HHolw EAes AR Aies
i 99 #uh
HI B el A 3 Hdoly el EAM FI3<

Dejima”} 195% 1 2™, Jashim 1.0%, Winter Valley 13.7%, Early Valley
20.9%, Purple Valley 3.0%, Taebok Valley 1.2% =% Y EFLT],

Dejima # & X tF o] ol] oF3t EFF2 Early Valley FF 0|3 1
9] FFEL BT F3 Aoz zAHEJoew, 53] Jashim¥} Taebok

Valley &2 AFAq EFolA gdolo] 7M1 F3d FFom ALY

ro

N

MBS Rl e EEW Uy WSS FNAEGH W FAb
@ Ang wgsd, ot duely AUl oe st BHHon
F3AW ole A FAMNE tdolgel U AFHS 2T Ux EE

ol 7] WEel Ao AR ITh

Table 9. Indices of scab incidence according to potato cultivars

grown in non-volcanic ash soil.
Winter Early Purple Taebok
Valley  Valley Valley Valley

Cultivar Dejima  Jashim

Infection
o 3 7 7 3 3
index
0°, no incidence; 1, less than 1% of infected area;
3, 1~5% of infected area; 5, 6~10% of infected area;
7, 11~30% of infected area; 9, more than 31% of infected area;

,21,
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. ol 8-S Dejima, Jashim, Winter Valley, Early Valley7} 93~96%%

de B
0,
(0]

i

, Taebok Valley, Peupley Valley ¥ %2 81~89% = Yokt}.

3. A EYA AEAFS HW =HLS Winter Valley #%0]
645cm=z 71 Edow, A4 FF I Z Aole et Taebok
Valley #&o] 4272 71 vt dFolA = Early Valley #E 0]

158w &2 713 @oko, Purple Valley %2 103w = 713 A Slt}.

il

4. B EGNA FF B GAESE B Early Valley #%° %
2,300kg/10a%t 7gA = 1,748kg/10az 7Hd @3tk Winter Valley #F
FFol 1,829%kg/10ax 3 A2 wotou, A2 893kg/10az 7HE A A
=3

5. MEAIEFNA AKFFS By 23S Winter Valley F50]

61.3cm= 7} Edow, AFeE FF I 2 Aole gl ot Jashim,

Taebok Valley #&°] Zt7F 417, 4002 7} ¥dth. 94+ Early
Valley #&°] 152Wl2 7} @ ko, Purple Valley % %2 103w = 7}



F Aol A EGANA Y] A5G vl FAS S BAT
6. Bl S}iE3] E ko o 1 A eEs B Early Valley, Purple Valley
o ,200kg/10a, 2,198kg/10a= 7}% Bkom AAzFe
Early Valley ¥%o| 1,753kg/10a® 7}% ®kovt Winter Valley %<&
F ol 1,825kg/10az 3 A= Ekou A =S 925kg/10az 7+ A A
=3

E
+

FFe 27

DO

>

7. St G vg b E oA o tlolw WuAGES AR H =g 4
e HAom AEF @A F Jashim¥ Taebok Valley #
Agol 1~5%= ydo|®o 71 3k FFo=2 ZAE AT

8. ATFELAAMY AFZTHAY AAA AuAdEE 93 FTA1F47 3
AF3]| B kol M = Early Valley, Purple Valley, Jashim %%, W] 3}4F3]E ¢k
o] 4+ Early Valley, Purple Valley ¥ F0o] % 2 AEZA]oA] Fo} 7

4 AW b @ Ao AR HAL

,23,



Fig. 4. Experimental plots in growing season.
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- EETE
Sy (Pureple Valley)

EEE]
(Taebok Valley)
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Fig. 5. Potato tubers produced at harvest season.
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