WAL NRE AR
A % &3 5

PN KR BEENEBE
B4 wRE2R
= B e

2004



WA PRE A A
AA xR B W

—+=
=

i
ilju

RN €

e BRE HEBEM wmXo= BT

o]

#

2004 6H H
FEMKEBR ERKPEE
BERAEwRER FEK

m W e

Kol

A B2 LB s R

20044¢ 6H H

ZER £l
%= B Fp
%= B Fp



X

Summary

a

E'rj

I.

Jitk

ol
=

IO. #kk

L A1g

OO]:

4 E

Ak

guiel 7

RYAZ4
a-

13
- 13

o
A
K

off

)
Mo
ot

N2

X
ﬁo
=
4

14
14

16

%%

vl
=

i A

L v g7] Aupgsiol o

Iv.

16

o
-

wK

o
)
i

Mo
]

7k H]

o PN
s L

=
R

o SAEE R Y] Aol A A A A e w

21

K
—_

oM at ko] A% W WA e 2
27

5
=

W77}l

- 29

i

V.

- 30

4 3L Rk

i\



Study on the improvement of seed tubers
of potato basic species produced by hydroponics

Myung-Sik Ko

Department Agricultural Life Science
Graduate School of Industry

Cheju National University

Supervised by Professor Chang-Kil Song

Summary

This study was aimed at improving productivity of potato
tuber with the basic species of potato seed tubers under bg

produced hydroponics. The results were as follows;

1. The growth and yield of small potato seed tubers were
better both 1in black mulching and transparent plastic

mulching than in non-mulching control



2. The growth and yield were enhanced in higher density
plot(the highest values in 15x10cm plot) with black plastic

mulching.

3. In the experiment of cultivar characteristics with expression
of small seed tuber, Chudong was superior to the other
cultivars in growth whereas Daeji showed the highest in

yield.

4. In the experiment of sowing method with very small seed
tuber under 1g, scatter was superior to hilling both in

growth and yield.

5. Both growth and vyield in the dipping treatment with
dilution of gibberellic acid(GA, dilution of 5000 times) plus
Prohydrojasmon SL  were showed the highest values

compared to the other treatments.
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Daily mean temperature ~ ------- Maximum temperature
Minimum temperature Normal mean temperature
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Temperature (C)
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Fig. 1. Change in daily mean, maximal and minimal temperature during

the experiment of open field(Bongsungri) from September to November in 2003
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12 ¢ Daily sunshine (Hour)

Normal sunshine(Hour)
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Fig. 3. Change in sunshine hours during the experiment of open

field(Bong sung ri) from September to November in 2003
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Table 1. Chemical properties of top soil(0~10cm) before the experiment.

Organic  Available Exchangeable cation
H * EC
b matter P,05 (cmol /kg)
(15) (dS/m)
(%) (mg/kg) Ca Mg K
5.5 5.8 77.3 3.0 1.3 1.2 0.65
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Table 2. Effect of black and transparent plastic film mulching on
emergence ratio, plant height, stem height and stem number per hill of

potatoes.

Plastic film Emergence Plant height Stem height Stem number

mulching ratio (%) (cm) (cm) per hill
Black 83.0 66.1 38.7 1.0
Transparent 82.3 63.4 38.2 1.0
Control 89.3 44.0 18.5 1.0
CV (%) 5.4 8.6 18.0 3.3
LSD (5%) ns 11.2 13.2 ns

HES7 # FR2A Ay £ 339 Zo] 492 10ad ¥4 8 1,576kg
E 7] A= 1,91kg, FHHIEE7] Aul= 1,78%kgel &
H, AR o] & 5= 51~250g Ao FAHE] FAE T86%°] W =
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Table 3. Effect of black and transparent plastic film mulchings on total

and marketable tuber yields of potatoes

Tuber yield (kg/10a) Tuber number per 10a

Tuber
Plastic .fﬂm Total Seed ;Zee(i Total Seed tSu?)ee(i Spem.ﬁc
mulching tuber  tuber ) tuber tuber ) gravity
ratio ratio
(%) (%)
Black 1,991 1,877 943 22,000 19,330 879 1.067

Transparent 1,789 1,682  94.0 16,670 15670 940  1.063

Control 1,576 1,238 78.6 22,670 14,670 64.7 1.066
CV (%) 7.7 10.3 8.2 11.2
LSD (5%) ns 373 ns ns

Y7 Fae] ud #7F A7E 8w & 19 49 o] 121~250g°]
v g 7] Zui 7t 46.1%, FHEIEE 7] Aui7E 46.9%, FA4 2 7F 32.9% =
o, athgo] 81~ 120g, 51~80g oAt 18la FA g7} Slg
4%, 251g ool 14.0%= 21.4%7F Aol 48 & 4 gl A=
AU R 7 A= 15.2%, FREHE S 54% %2 WU o)+
(2001)¢] 7h&zkAr v DI EA] SAHIY Y| = FuE Hls] 5% 7}k
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40 | —e— Black
35 —x—[] ransparent
—— Control

5-10  11-30 31-50 51-80 81-120 120- 250—-
250

Tuber size(g/tuber)

Fig 4. Effects of black and transparent plastic film mulching on tuber

size distribution of potatoes

. SAH Y] Aujed A AAAGA BE AHF AAARY S L FF

SAHIE G 7] QA B3 el 7R BaARl AN AYE Gzt Al
Ast Ay, AAAYE AS5S E 49 Zo] Tolsd 156x10cm7t 77.7%,
15x20cm”7}F 78.7%, 15x30cm”} 80.7%, 30x20cm7} 81.0%= A2 A7l W&
T5 Wolsol w2 A¥Folden, =AM AL 15x10cm’F  68.2cm,
40.2cm, 15%20cm”} 67.4cm, 39.4cm, 15x30cm”} 66.9cm, 39.0cm, 30x20cm”}
66.4cm, 384cm= AAAL 7 FETE 24 A oA = Aol

a9a daes BF IR 2t
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Table 4. Effect of planting distance on plant height. stem height and stem

number per hill of potatoes

Planting Emergence Plant height Stem height Stem number

distance (cm) ratio (%) (cm) (cm) per hill
15%10 7 68.2 40.2 1.0
15x%20 8.7 67.4 39.4 1.0
15x%30 80.7 66.9 39.0 1.0
30x20 81.0 66.4 38.4 1.0
CV (%) 6.9 79 13.9 3.3
LSD (5%) ns ns ns ns

AAAYE 10aTd T2 & 58 2ol 156x10cm A2 ol A 2266kg S = 7}
o wekar, 15x20cmeoll Al 1,777kg, 15x30cmol A 1,627kg, 30%20cmol] 4]
1504kgo 2 XA HeTE FHFS gihdte AFoldon, FTANE
% 15x10cmel A 90,6%, 15x20cmeoll A 86.6%, 15x30cmell A 76.7%, 30x20cm
ANA T17%= A st= Aol FANE E=Adth 10aT I+ 15x10cmeol A
34,0007, 15x20cmel Al 2267071, 15x30cmel Al  20,3307H, 30x20cmel A
1633071 2 EASF= Nre B FFoldnt. 2y T4 A4 F9 H&
2 15x10cmel A 68.6%, 15x20cm 67.6%, 15x30cm 72.2%, 30x20cm 75.5% =
AR A7 DAEFE 0 &S Seked oy WUAESFE A AV FHE
Aol Wobx7] wiol et dH2002)el st Az AwiAl A A AT =
5 7F338(60%20cm) ol Bla] AT (50x20cm)7F o] gkow A2 A e vt
Sol ol met e FAsHAaL, AEES BT Holsthe B o

34t

_19_



Table 5. Effect of planting distance on total and seed tuber yields of

potato mini—tube

Tuber yield (kg/10a) Tuber number per 10a
) Tuber
Planting Seed Seed o
. Total Seed Total Seed specific

distance tubers tubers -

tuber tuber ) tuber  tuber i gravity

(cm) ratio ratio

(%) (%)

15x10 2,266 2,052 90.6 34,000 23,330 68.6 1.067

15%20 1,777 1,539 86.6 22,670 15,330 67.6 1.064
15%30 1,627 1,248 6.7 20,330 14,670 72.2 1.065
30%20 1,504 1,168 77 16,330 12,330 75.5 1.066

CV (%) 9.6 9.1 20.8 13.7
LSD (5%) 296 236 8398 3901

97 FFEe] FAE v&e =y 59 o] 121~250g°] 15x10cmell A
30.0%, 15x20cm 42.3%, 30x20cm 44.6%% S gl ot 15x30cmE
276%%2 81~120g2] 29.6% Xt} tha okt ey A2 121 ~250g ©
9le] #|Ao] FEe] wokew, 1 thgo] 81~120g, 51~120g TolR o
15x10cm 251g °o1 Aol gl Wb 11~30g W7t g Aol vl
@eokow 15x20cm, 15x30cm, 30x20cm7F 251g ©14 ¥ 7o) 7.7~92%% =
A%k wbE 11~30g WE 46~56% HAAT o4
5 afAe Y A5 ol SAEA R ANAE o] &3 S AT
7

$ AFA BAsE ol A% P Tt Be Ao ehgrh

FRdud wAE 4
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Fig. 5. Planting distance on total tuber yields ratio distribution of potato

mini—tuber
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Table 6. Comparison of cultivars on plant height, stem height and stem

number per hill of potato mini-tuber

Emergence  Plant height Stem height Stem number

Cultivars ratio (%) (cm) (cm) per hill
Chudong 90.0 47.2 21.7 1.1
Jasim 34.4 41.3 18.8 1.0
Dejima 89.3 40.7 17.7 1.0
CV (%) 3.4 7.5 13.5 3.4
LSD (5%) ns ns ns ns

Fed FEe & 73 2ol 1029 5%

L [€)

A A7 1477kg 0.2 714
kL, FFo] 1,047kg, #HAale] 617kgol o, FAE ol & 7led AA F
FA HEE giA7E 91.9%, FEel 86.6%, Aol 66.1%= ERRLT
10a® 28 A4 Mg Aol 2810HZ 7 wton, dix7}
22,3307, %ol 20,000/ R e, FAR ALE LSS 2 £ H&S Ao
31.7% % ke Wi, 35 636%, WA= 50.7% S WEFWTE meka] oA
O FA7F ®el yrks & 574 Aol wata, A4S A&7kl Fof

e ARl BE ALE YEN
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Table 7. Comparison of cultivars on total and marketable tuber yields of
potato mini-tuber
Tuber yield (kg/l(;a) - Tuber number perSIO(ccl1 Tuber
Cultivar Total — Seed tulizrs Total Seed tuligrs specific
tuber  tuber ratio tuber tuber ratio gravity
(%) (%)

Chudong 1,047 907 86.6 22,000 14,000 63.6  1.057
Jasim 617 408 66.1 23,110 7,330 31.7  1.063
Dejima 1,477 1,357 919 22330 11,330 50.7  1.065
CV (%) 111 15.1 8.2 18.6

LSD (5%) 275 305 ns 4596

N7 T FAE H&S 1§ 63 o] A= 121~250g H]&°] 7f
F w2 9 33 A4S 51~-80g HHY A HL7E 4 46.9%,
473%=2 7H¢ =okoh Egk A4 Blg ol HE FAEL glowA 5~10g,
11~30g Mlel v FAge] B Fol uls) Lol AuEe] F@it £ o
|80 ¥ Ao, ol A FFY 5L FH 7]|Zro] 3Ll
A Gz AL 5 TFSol 37 7HA 270D ofell & 3sto] ol
3, mEbA see] Wold o uehdbth 2EE 5-10g, 250g] 7ol
gl W B =v]e] EnE REEo] glo] F4 o] §E0] ¥ AR e
woh 2o HlE) hAFFLS 251g 279 A &S wkon) 121 ~250g
el 2 Aol 385%F AAste] FAJolE oA HolA= Aew y
B}
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Table 8. Sowing methods on plant height, stem height and stem number

per hill of potato mini—tuber

Sowing Hill number Plant height Stem height Stem number
methods per 1m' (cm) (cm) per hill
Broadcast 20 30.2 13.3 1.1
Dibbling 10 32.2 15.2 1.0

CV (%) 11.3 14.8 3.1

LSD (5%) ns ns ns
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Table 9. Sowing methods on total and marketable tuber yields of potato

mini—tuber
Tuber yield (kg/10a) Tuber number per 10a Tuber
Sowing  Total Seed tigjris Total  Seed tilisfs specific
methods  tuber tuber ; tuber  tuber . gravity
ratio ratio
(%) (%)

Scatter 1,168 961 82.3 25330 14,000 90.3 1.066

Control 1,081 851 787 19,000 9,000 47.4 1.068

CV (%) 0.9 3.0 16.1 16.3

LSD (%)  45.0 117 ns ns
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4 Eolny AME & A YR e 4SHAAW we WA A
A WA EA, 13, olF el glof wiel &Al, FALLF ol o
§ AEst Basty] dom ARAFN o§L /e FH ATt Be

_0|L
i)
kl
%
s
o
i)

_25_



—e— Scatter /\
—x— Control \

B8R 8K SE &
|

o
\x
L

Total tuber yield ration distibution(%)

“Q
\
N\
1

o

X

5-10g 11309 31-50g 51-80g 81-120 120-250 200~

Fig. 7. Effects of sowing methods on total tuber yields ratio distribution

of potato mini—tuber

_26_



3. ZA ARZZAA JAAAYA A& ARAR 7EF FFFTF 2R

kM Auf A A7 Ao wEE E=Z A2l Gibberellic  acid  +
Prohydrojasmon SL.& A A0S 4 AH5H FFdd vxe= &
gz Algs Ayt= ¥ 102 #2o] Gibberellic acid + Prohydrojasmon SL
500080 HA A2 F7F 242 61.3cm, B2 344cmz 7HE Fow, oh
o2& 20008l HAAMEF7F = 53.0cm, A7 27.2cm, 10,0008 -2
Aol 39.2cm, 174cm& FH# 2% 317cm, 4% 132cm=Ech At 18
AaE AT BF 122 A LR tha

o

S U

Table 10. Effect of Gibberellic acid + Prohydrojasmon SL. treatment on

plant height, stem height and stem number per hill of potatoes

Plant height Stem height Stem number

Treatment .
(cm) (cm) per hill
Gibberellic acid +
) 53.0 27.2 1.2
Prohydrojasmon SL 2,000X
Gibberellic acid +
_ 61.3 34.4 1.2
Prohydrojasmon SL 5,000X
Gibberellic acid +
_ 39.2 174 1.2
Prohydrojasmon SL 10,000X
Control 31.7 13.2 1.1
C V (%) 17.1 28.0 134
LSD (5%) 14.1 11.2 ns

TFEe % 113 ol 10ad FFF  FAI= Gibberellic acid +
Prohydrojasmon SL 5,0008] 8 Z %] 2] 2] 4-7} 2582kg, 2,000 H =] =] 2] -
7} 2,315kg, 10,0008} HA A= 1,754kgo 2 FA2] 1371kgHt} =9k
oy Az Fode gl A S-S Gibberellic acid + Prohydrojasmon
SL 2,0008 9 A=A F7F 786%= 7HE =gkem, 50008 4L 65.3%,
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2 Gibberellic acid +
U AA] Azt o &k
ol 7}x] @l ¢

10,0008 K o] 64.2%, F-AHE= 704%AcF HF
Prohydrojasmon SL 5,0008] 7} 1.066= 71 =ko
© itk ole IF F HF o3 FEHT Ee

w7 Aol b 9gly] ME o AZhHh

Table 11. Effect of Gibberellic acid + Prohydrojasmon SL. treatment on

total tuber yield, marketable tuber yield ratio and tuber specific gravity of

potatoes
Total Seed ttsﬂizfs Tuber
Treatment tuber tuber catio specific
(%) gravity
Gibberellic acid +
, 2,315 1,941 83.8 1.062
Prohydrojasmon SL 2,000X
Gibberellic acid +
) 2,082 1,950 7.5 1.065
Prohydrojasmon SL 5,000X
Gibberellic acid +
) 1,754 1,576 89.9 1.062
Prohydrojasmon SL 10,000X
Control 1,371 1,282 93.5 1.063
C V (%) 24.3 12.9
LSD (5%) ns ns
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