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Summary

Experiments were carried out to establish a winter cropping system of
potato in Jeju for the supply of fresh potatoes during the off-season
months, April and May. An optimum planting date, optimum planting
density, optimum amounts of N, P and K fertilization, and the effect of
plant growth regulators on dormancy breaking of seed potatoes were
examined, and the divergence in the appearance of 'Dejima’ potato tubers
was tested for its genetic variation. The results obtained are summarized

as follows;

1. In an evaluation of potato tubers produced in the fall in Jeju used as
the seed tuber for the winter cropping after treatment with 4~6mg-
L GA3, the marketable yield of the crop harvested in late April was
83~87 percent of the control when planted in November and was 82
percent when planted in December. The marketable yield of the crop
harvested in early May was 91~94 percent of the control when planted
in November and was 89~90 percent when planted in December. In
the control, where potato tubers produced in Daegwalryung in September

were used as the seed tuber, the marketable yield was 2,180kg per 10a.

2. Emergence measured at 25 days after planting was significantly
improved to 70.5% when seed potatoes were soaked in a 300 times
diluted solution of TNZ-303 (a brassinosteroid) as compared to 10%
in the control. The marketable yield increased by 67 percent in
TNZ-303 treatment.

3. When harvested in late April, the mean marketable yield per 10a from
the 2-year experiments was the greatest 1,258kg when seed tubers
were planted in mid-December, followed by 1,230kg in late January
and 212kg in mid-November planting treatments. When harvested in

early May, the mean marketable yield per 10a was 2,513kg in the late



January planting, 1,934kg in mid-December planting and 1,247kg in
mid-November planting treatments. This result indicates that the
optimum planting time for the winter cropping of potato is from

mid-December to late January.

. In the first planting density experiment, the mean marketable yield per
10a from two-year experiments was 1,349kg in 60cm x 20cm, 1,290kg
in 50cm x 20cm, and 1,270kg in 60cm x 2bcm treatments. In the
second planting density experiment, 60cm x 20cm treatment showed
the greatest marketable yield of 1,468kg per 10a when harvested in
April and 2,378kg when harvested in May.

. Optimum amounts of N, P and K fertilization were 13.9, 10.8 and

11.8kg per 10a in the winter crop of Jeju.

. From the results of foliar spray for Refresh, Vitazyme and CMS80S8, a
1,000 times diluted solution of Refresh gave 25% yield increase, and
both a 3,000 times diluted solution of Vitazyme and a 1,000 times
diluted solution of CMS808 increased the stem diameter and increased
yield by 10~11%.

. Among 20 primers used to select, adequate primers for the RAPD
analysis of variants in 'Dejima’ potatoes collected were OPR 02, OPR
03, OPR 08 and OPR 10. There were no significant variations
between domestic and imported seed tubers in RAPD bands obtained
by the PCR using the selected primers. Therefore, it is considered that
the reason for the divergence in the appearance of 'Dejima’ potato
tubers cultivated in Jeju is probably climate, precipitation and soil

environment during the growing season.
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T3 Rex 5(1983)7 Bleasdale & Thompson(1969)2 7+ =) 24] A
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B 22cemel A F7F 1091 kg2 7HE Sl =ty R s
A 5(1992)% A AAAR AFelA WA G (REET0< R FEE20 cm) 7}
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o

g X8 2(1982) x=F3tHel oA v EFET 1000 ek
Aulg AT 111~11684 11~15%9] $45 ®Beta a3
710(1988)> Refresh 1,000 & Alm ] 9 2v(250 mL/m")et 69)
(300 mL/m")A] 235 EY #F3 A3 FEFES —?—ﬂvﬂ 43.3%0°l |3}
733%% 30%7F S7HE R A= 16w Ax wekom, +F % 16.0 cnol
Hjste] 26 em7F AL, = LSS %ﬁ‘%ﬂ 31.3% ©l Hlé}&l 14.1% =
Ae] gaEAta stgem, 10008 NS 53] JUAET AFEES b
%l Hlste] 75.0% = 125%7F =k, G55 8770 Hlske] 0.9717}

wetow JAL 201 cmoll ®]Ete] 38 cem7t AU, <= 155 cmoll H] 3o
LOem7F AAvkar B skt

7 5@ OOO)Oﬂ olatm wEH A 7EAbo] RefreshE 7FEE o] up£3)
A AL vl 2,700 ke/10 aol ¥lste] 30% S bstdch E=d 3 B
(2001)& 7}—;—xﬂ #l Al “Chubeak” %ol 1,000u] 2} 5008 A& AL 3 A3}
1,000wH < Aol A 2g¥ A-S oiH|Ttel] HlEte] 28 cm, 33 m7F AL,
e 107 e, s 2318 037017 Ao, 4742 1.24mm7}
Fa, FEFE 20%7F SFEJeH, 500l Myt 24 B 1
18cem7b #okal UmA = vz AFge|don, FEF 14%} S E ATl
B stk 38 “Dejima” #FFolAE 1,000 2 g] Foll A 243 B4
thul ol HlEke] 55cem, 3.8 cem7t AU, A5k AAS Ao, FEe

%

23%7F SHEJd o, 5008 Ae e 2 4FE 85met 6.3 cn7t

[

Tt

CTJ

fl

2= o 2=
293, 45%E BRT 4% #AoH, £ 13%4% FFHYGD
B

1. Vitazyme® CMS808 ¢ H A H]

Syltie(2000)= =A] AFE Alg A 3}of A 7.}%} “Russet Burbank” #% <
& Vitazyme 6008] ol HAsk A3} 7%7F S5% 3L, “Yukon Goid”
#3 <2 Vitazyme 5%l A ste] 353t ﬁﬂr A wol= FAE 16Y 9l
Hlsto]l A+ 792 9948 % wskow duA % 40%7F S7takd it

=
FAZ Ao r JGANEE 71%7F Btk Basklty 18], “Kanona”

3
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Fol|l A 1,20000 e FHAFEA] 40%7F TFEHA M, “Snowden” ¥ “Nugget”
T Al 30008 AHEAMELAI= 15% 10% SFH N3, “Frito Lay 1625”7
Fol A 1,500 FHAZA F-A 313}04 Aakakol 26%7F 7Hzh
AL oA AL 14%7}) AT KB skt
w3k Alfalfad v E 7] Vltazyme 3,0000f NS A AEsE Ayl 13U 50
8.9%, At d ol A& S FHS 44%, B TSFES 6.7%, H3= 20%,
AH = 37%, 2ol 52%, F% LZ‘E% 16%, =983 F2 38%< 10%7F 2+zt
ZrEAd . Bt £ “Thomson seedless” ¥%9l Vitazyme 508 &
Azrrobxdol Al Qle] EA FEFE Tﬂﬂ 35.801 4 387% 8%7F =L
AEEAFE 200%7F S7HetR o FEe 36%7F SEdvhal Bkl
A 5(2001)2 7FSAu)A] “Chubeak”jzﬁl Vitazyme 3,0008] ¢4 3} CMR08<
1,0008) e AFxz s A3} Vitazyme 3,00080 e A2 ol =33 AA-S div] 4+
744 cmeF 518 em=z A L, G945 0.8707F Ao, A= 1.1707F 2ol
THE 15%7F SEACE CMB08S 1,00081 e A= =33 A2 40 eme}
99 em7tF &Sk o 0.7707F Bol 7= 29%7F S Avkar Baskith
a3 “Dejima” #F A= Vitazyme 3,00001<) A& Foll A =43} AL
the] 7 793 em @ 55.9 cmo] H]&te] 36cm, 1.8 em7F #Ska, 5= 1.0
Aoy, T 14% TR om, CM808< 1,000u <l A= A5
AAA oz oiHl g9k v 23k Faoldoy 2 4% 8= STHATL
LIRS 3 3

o\ o =H o
4 ol ol o
o2

e

1F 5(2001)2 Chitosan 2008 et A A5 3043t HA|ste] spE3k A
222 tid] - 53.6 ecmoll H]EFe] 56.0 cm® 4.5%7F A, A= 3570 A
4302 23%7F wkom FoEdl oivlg- 1,871 kg/10ac] H]ste] 2,011 kgo =
75%7F =950 Chitosan 3% A 2008 bl FAEAE 307F A5 S o)
Yol 4~6Y A Wgtn s Bokow, Mg, Fe, K, BY &%= =7
et s o w3 Chitosans 2] E Ao A&std 27835 7]
P AEAEY AE Soto] S FXsAtal Hasglar, mEg

OFO
ol
ne)

99} Chitosan $H-2290 CMOSS 1000W] ooz sAjste] A}
Bl Ax 225371 9o, Wolgo] =23 AZSE S5V 75t
s

o] ¥
AT #7] - Adsd71EA T A=EF, 1999).

K
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4. Dejima £F 9 ®HolA AA

RAPD(Randomly Amplified Polymorphic DNA) w}# ol ¢]3F Dejima
ol (BFM:) A2 19859 SaikiZb ZIWHGEEA)ANA &S AR ol W
DNA EA(HE)E Tt A 49 DNAE tFo= FFH(FE)A

=
o

Ny fHH
- e ro

71%S o]&, gemomic sequencesE amplification & & Yt HZ=2 2LE 3l
olgf &, o] 7| o] okl AAH FHERE THEo] ghth(Bloch, 1991).
PCR(Polymerase Chain Reaction)< 94TColl 4] double strand DNAZ TH&=
- 50C HFol A random primer®} target DNAE annealing A17]aL, 72C ol A
oA double strand DNAZ Wt=+= 343 db&sle], 54 DNA w3 (Fi)h) <]
7V aba A G & 2 S35k Wy olth(Nuovo, 1992). RAPD+=
A A Eo] genome T-FE H|udE=d o]8=E 4 = DNA ©H S

23517] 935ke], 10-mer A =9 &S random primerE ©]-&35F= PCR 7|&=2

oN &
U o mlm

o2 ZA kA 'S RS dEl], FH e Ho| B A (B ) S
st 4= Qo Southern hybridizationE €3 DNA probeyt membrane?]

FN

ook A7 EEEEFES) S 22 Al EHEACE 22 gl
z+zbe] RAPD v"l#+ Sequence tagged site$} #& Ié‘ﬂr% 7P7<]U3],
RFLP(Restriction Fragment Length Polymorphism)&E.t} T #a] F72 24 %=
e & 5 dve FAdel vk (Williams 5, 1990).
w3 RAPD 7R A4 GHEY)) Wo](BE)e] 7, F4x

CEECFHuEFR), 2 AR i) 559 5 34, B9 g9 &
] &o] t&stHRoy 5, 1992), S5, T, Abd B tho] vhHglo} Al E
polymorphism®] <15 3 (Williams &, 1990), Y3l =&, 315, ofxulebA X
FEh, Qo] WE agml EntE 9 AF G ot AEoA] o]9] o]gAo]
¥ v AtH(Weeden 5, 1992).

#Apoll ojA RAPDE ©]83 #F& 72 random primer$] URP primer&
183k “Superior(%3£)”, “Jopung(‘5)" & 1371 FF& B AlEel disto
A EES RN L(Seo 5, 2001), "Dejima”EF 3 oF A F (T4 Ff) Q)
S. brevidens, "75E"9} S brevidens, “Superior” WFRA|(ZREUR) S} S brevidens=
T3 AEANA AAEFSEGHIHER) 2 EAE sk THE, 2000).
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2) & 2 A]
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m As % 4y

1. AEAZZEHELDY 93 FHET

7}. Gibberellic acid A &

AFAGNAE A7 T4 Faol ozl wek 7 A AaE
AL AW FAR o] &stazt 2:d(1985~1986)ddl AH AFEFH7I=d
I 100 mell I3 A7 =ML EFo| A TR AFEFe] EGS
A v ER 8154 JH2 Table 104 B+ vpel 2o

Table 1. Chemical properties of the top soil(0~10cm) before the experiment.

Organic Exchangeable cation
pH Av.P:0Os 1 CEC
S I e temolkg ) (cmolkg 1)
: mg.kg cmol.
(g/ks) Ca Mg K &
6.3 23 1§56 5.4 2.0 0.56 12.2

o] Aol #E 994 Dejima FES tH| 72 3t AFolA 114
AAbgE Zap(olsl AT 1194 SA2 Aok AFoA 129 Aikst 33k
(o]t AT 1294 TAZ AHE A= S
GAs= Ut AlEF(5AE 31%)S F+dste] a3 & &
selom 129 239 GAsE 0, 2, 4, 6, 8 mgL' wxdl| z}7} 3087 AA e &
S8t SFFH ) E AT 19 2294 AP xFe| A,
HEdE S HESs AXsAn. AlHEe 10ad HH 1,500 ke, N 10 ke,
P:O 10kg, K:O 12kgs A BAFOE A&t AP FuiA = Gy
3ukE- o 2 At B AAE 49 T s, FEHRAFE 49 309
59 10d 23] AAJetAT) B3k GAs FAAe] e E3E HEFA 19899l =
2o A d#E 9€4 “Dejima” 35S v = st AT 11€4H
At “Dejima” FES o2 GAsHEE 0, 4, 6, 8 10 mgl' &
zbzh 5EF AAAZ AT GAz 4 mgL'e FERE 30E7 AR A AL

14 21l Azt AAAS At AT AF2Aet SAEAE

o

—_
DN
o
=2
ox

>

J[m
-
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o

.

A8H FAANEAT 2A7IEAd e 2RSS 23 B Aae
Metz71el A" 20575 A Y A 49 3099 549 10
22 2 Uro] 33 m 3WkE o= gk F4) 5l g o]t A FAE
ZAFsHAL 1023 FAI= AbEstalth

01011

=

Y. TNZ-303 (Brassinosteroid) 34 % A

of NdL AFAGNA 12¢ Zoll &3 AAE FdA AR &85
9ste] 7 D EFREO A Wolgo] wEtta ezl TNZ-303(brassinosteroid
AR 30 mg L' JAPAN)S whols S 9jsto] ARgaigih 1A A

00ul o HAE ool MuAE 3~527 AATE 23k, 300080
g5 golol 1447 FAG F A5l AHga

At Al 19884 ol
setrtel AAF FAFE WAE $FY AFEFUNEY A4 EAE

WA AR A S

A FES 1998 129 23l &% Dejima wE T ol 35t5g¢<)
AAE skl FAlEIth AA 2 39 2dstal A= FF75 emx
FAY 20em= AL 1 F 0.02mm 79 Polyethylene(PE) film 323
gl Alvlee 10a% 9] 1,500ks, N 10ke, PO 10kg, KO 12ke A
LAFCR AEsAT. AET A= G 3iEoR S =d s
ZAbE AAS 2595 FYH 5UtA 535 FAESl =, EAE HE
THUWEA AR Edd As wold Aom AT ASEAE
4 70 Foll 7 APl R 2054 3ubEoR AN S g4
NLF 2t A= 33 mH 3WtRor 3 § F53 Slg ofde] A

AE 2AFEFY] 10a= Sitstdlth e AL 7162 528 sAME

2. A ALAuE 9
7v. B A A7)

AAGA 710 4~54] Mg s A7 sk Ag Al
?ﬁ 2AN71E FHEA 23(1985~19861) el A GAsAE] AlFH 22 FholA
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el 9ol &3 A2 T - AT DejimaCAHh)

=
T nEAAGHNA BREgEFS 109

AAEZG AAsArt FA427] 9
o] 171 d¥e] 30g A== =)ol 3~471 4
15~20CH+= aF7-2=15C718)eA A5 emx80 cmx50 em 7FA)Woll 1522
A Wol Aot 16~26 A= & wi7hA] 30Uzt SFHots: A
747k 119 179, 129 199, 19 229 ¥4 4489,

Auf 71 7E sbe] VA EANE ZAFE A fho]lMASs AAst] &&
(841 12€¥ ~'851d 4€, 851 129 ~'86W 49)3tA L, HEY 2%+ A7)
=527 5 A (R704, 4-speed select system, SATO, JAPAN)o| 9l& =
stk A A7 ket Had 225 12¢9 T A $5EH 49 T8
HEAANNA P78, HABA7]2E S5

AAAYE FF 60cmo FHAE 25 emz 392 0.03mme] PE. filmo =
At 7 9ol 0.0omm BHEE 80cm =olo HES AXom, Ald+
WA= Gy 3RkE o w2 kot AlH|E 10a" EH] 1,500kg, F4 10 kg,

10kg, 25 12kg= Z2 24, A%, dsdFo= A 2€15e=
O

o

. A2 A" AE

o] Al A A Aol AR AXAYE 8 291983 ~1984) 9]
A3 GAsAE A g T oA FskA

TAARE doE 994 Dejima 52 SAEe SA8eE GAs A8
A sdskA skRa, AAAZGE FF S0cemdl A 20 em, 60x20 cm,

60x25 cm, 60x30 mz BFATh FAE A4 0UH SFHIE A7 ARAE
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19 279 AAE addAy HadS GAsAE Algy 24 sgew, AE¢
X = d2y 39k o Soith AHEE 10ad FHEH] 1,500k, 24 10kg,
A4F 10ke, ZF 12keS 747 84, €404, dsdFoz HF ¥AFoR
Agatda, 5 AlAE 49 Fool A e 1988l e X
oA AxAEE

2] ¥ 2AE 1IAEE(C8
3~"84)0ll = 4¥ 30¥ APt om, 2AAE(83)0ll = 49 29¢, 5¢ 1549 2
2ol AA AE 7 20575 3WHE ARG A, 8% F FA e FA

Slg o] del &M FAIE F4ste] 10ad FAZ AEskdh

of B A ALAMA AY AulFe THse] AwpEe FP=A 274
(1988~ 198941) 50 AA A 7|8 A B3} & Hyos Eo
stach. NEEA] BEFe 4 wsdsER 354 4Fe Table 2004

= w2,

Table 2. Chemical properties of the soil before the experiment.

Organic  Total Exchangeable cation
pH , Av.P20s 4 CEC
(15) matter nitrogen (cmol.kg ) (emol ke
: . cmol.kg
(g/kg)  (g/ke) (mgkg) Ca Mg
6.5 23 150 178 5.8 2.0 0.59 12.8

* The samples were taken from 10cm deep soil.

FTAARE d#Hy 994 Dejima FFS TS, S3Hote A
[e=] A
IR

30 Holl AAs}
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Table 3. Amount of applied fertilizer in the fertilizer experiment.

Fertilizer application level per 10a(kg

Three major nutrients

I I m v
N 0 7 14 20
P20s 0 7 14 20
K20 0 8 16 24

384 AH]FFE Table 394 =2]38k upe} 7+o] 000, 022, 122, 222, 322,

202, 212, 232, 220, 221, 223, #F T FFo® AT S, A4 AH] FEL2
10ad A8 247 0, 7, 14, 20kg A&t aL, A4k AR =52 10aF
Axe 2474 0, 7, 14, 20kg A&t e, 25 AH £ 10T ZF5=
Zkz} 0, 8, 16, 24 kg Al-&stit. 3 = HH] 1500 kg/10aE A E5F N 10,
P05 10, K20 12kg/l10aE A% D522 Al&sth HE A7= 49 ol
AABRAIL, AT vl G 3R o St A8 EGH A=A
ANge e e Fg84d AFEE AHNY. FEFERAE 53
& T A bl g o] A FAE FA5te] 10ad FAE Ab=EskAtt

3. dHAEZA A &

7}. Refresh A 2

o] AP 4FENE 550 & Refresh(Soft silica. Ltd. JAPAN)=
AASFA A FE LA SEEE LB 5+ Soft silica natural) &=
© A ZFERol= YA vEAd TxEE 211% EERIEEYUE
(Montmorillonite) HEZ 2EA| A olt} o] AlFe AXZA7= S
Z71¢F T71o xS o AA A5l vA= FFY AAHLE

FEE gz 20008 8YHE 20019 6€97FA 477 E¢ A S 2&71%
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FAEE gk “Dejima” % “Chubeak” #F&S Al oM, A= 29 23¢,
AgAE 99 30, AAANE FE TBaxFHAL Nz A2
O F 2% 0wl %778 29t A Refresh 500,
LO00W o2 FAE S tulsiglon, HEE 24 15em Wele]l A%z}
Mtz 710) Zh2b Aot AR ES 10ad EH] 1,500 kg, N 10 kg, PO
10ks, K:O12 ke 247 8.2, §4900), A80FOR AF UAROR A G
shglom, AET HIAE vy 3uEo R sl ASEARE FAF 602 Fol
7 AP PAR 2074 3B E 2ASUL FERAE 338 JRRow
3 F BRI 5lg ol AH RAE EAFeke] 10a2 BasA

Y. Vitazyme 2@ CMS808 A g
o] AlgS HAFEEE 4% HH|E 535 & Vitazyme(manufactured
by US.A, 200 mD A=A45 nAdESA o8 AFALE trls AAS5KAoh
A aS KO 0.8%, Cu-EDTA 0.07%, Fe-EDTA 0.02%, Zn-EDTA
0.06%, B 0.05%, Mo 0.005%°] 1%, Humic acid, ascorbic acid, Ca 3}gE=<=
o2 FfFHo Utk CMB08S EHxNF 7|EA stf-&Eolw, HHFa s

H 5 (Fruial » A g A2 A&%F 500mD=E FEaX
A 01%, FE52 0.05%7F =0 A o
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Dejima % Chubeak %%
29 23, 7IeAlE 99 3Y, AAAYE THemx20 cm® F21% =% 20 em
ool 53715 A A eli= Vitazyme 3,0008] <3 CMKI08 1,000 <Y
oz T gustgd o, A¥A7E 24 15em Wele A8 2719 M3
Z71oll 7zt Axstdd. Av S 10ad HH] 1,500 kg, A4 10 kg, 1A
10ke, ZF 12kes 247 84, &A%Y, dstZdFom HAEdF €ASS=E

Agergon, AT WAL FEE by 3nEoR stk AKEANE
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AAF 609 Foll 2 AR 2054 3R Ao, FFe B
0UF 7 HelFHRE 33mY uHEoR £38 F F5TF 5lg o A
A FAE 2AREEe] 10aR @tatdon o] AlgSde doiA A&,
o BE A vE2XEA AAEAT 2AIE wE

4. Dejima(K#h)F 59 WHol A (BEMK) HA

FAAEE Dejima¥®: & ALRAE Aitste 713d FA7F F7HAEA]
ool pEth= oo met 7} 7| 67 E 7Y FTA 20 T 8 AEF
8TS THT #d Byo] b AAE dWste] 4 o] &k th(Fig. 1).

Fig 1. Tuber morphology of Dejima production seed tubers. A, B, C, D,
E, F, G and H ; Dejima.

42 DNA %45 918 DNAFZo AH&d 7 A3 F2oA 714
7Wkel e Alxe] s ARgetlen, WdE CTAB
(7, 1998; Sul and Korban, 1996). = 1.5 mL tube°l A& 400 mgS %L
400 pL9¢] extraction buffer(200mM Tris—HCl(pH 8.0), 200mM NaCl, 30mM
EDTA, 05% SDS)¢} proteinase K(50 pg)& #7}sle] 1A17F E<F 37C oA
B@stdoh 1A & ZgagBor A EE vhafeta, 400pLel 2%
CTAB solution(2% CTABwm, 100mM Tris—HClI(pH &.0), 20mM
EDTA(pH 8.0), 1.4M NaCl, 1% PVP M 40,000)& F7}ste] & 4olF +

)
=
o
:(I){:‘L
A
ri
_0|L
e
v
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Chloroform : isoamylalcohol (24:1)2 FZ3Fx2 12,000 rpmol A 10+ &<t
A Eg o] AsAEs 2 tubeo] =Z T 0.7 volume?] isopropanol<
A7kste] A-Zoll Al 101 WAg 3 12,000 pmo = A4 Ee el o) A
DNA<S 0.1% TE buffer (1.0mM tris (pH 80), 0.lmM EDTA (pH 80)°l =
71 o]% RNase (10 mg/mL)E #7}ste] RNAES A A%, 1% agrose geloll A
7195 stel DNAS B A &Fsto] -20Co] B aAstdot

Random primer oH] A& 7]EdS ZAS template DNA 50ng, Taq
DNA polymerase (Promega, USA) 2.5 unite, primer (Operon USA) 200ng,
10x PCR buffer 5pl, dNTPs 200uM, MgCl, 3mM¥} Ei2 tubed 25ul9)
gl S whEo] FEAZTH

DNASZS 13 PCR robote 54 Biometrart®] UNOII thermocyclerE
o] g3ttt PCRS 3t programe Table 4 9F 7ol 94Co|A] 28 Fot
DNAE WAAAIZl & 94TAA 45%, 38TCA 1, 72°C°ﬂ/‘1 20 2 453
HHESte] FEY A mpA o R 72T oA DNAE AGAIZ F 4T A%
3ttt RAPD®EA o] AF&% primers "= OperonAt®] random primers

o
i

22
o

Table 4. The PCR robot set program.

Step Temperature Time Cycle
First denaturation 94T 2 min

Denaturation 94T 45 sec

Annealing 38T 1 min 45 cycle
Extension 72°C 2 min

Last extension 72C 5 min

Store 4T forever
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RAPD wtAdl o #3=xt AAE 713 Dejima® & ¥olAd =

random primer W] MM AFE3E 207012] OPR primers ©]-84 o] =3

2 5719 primerg ©]&3FAth =, 5719 primerE ©] &3t PCRol$

g3 AIS vt o R QAo JAAY T EHEE MeE Al9lska
A

Pl TREE e FAw R EEE 26 0|83

i H

=

o
Ol

Table 5. The sequences of random primers used in this experiment.

Code Sequence Code Sequence

OPR-01 5 --TGCGGGTCCT--3" OPR-11 5 --GTAGCCGTCT--3'
OPR-02 5'--CACAGCTGCC--3° OPR-12 5 --ACAGGTGCGT--3'
OPR-03 5'--ACACAGAGGG--3" OPR-13 5 --GGACGACAAG--3’
OPR-04 5'--CCCGTAGCAC--3" OPR-14 5 --CAGGATTCCC--3'
OPR-05 5 --GACCTAGTGG--3" OPR-15 5 --GGACAACGAG--3'
OPR-06 5 --GTCTACGGCG--3" OPR-16 5 --CTCTGCGCGT--3’
OPR-07 5'--ACTGGCCTGA--3" OPR-17 = 5'--CCGTACGTAG--3'
OPR-08 5'--CCCGTTGCCT--3" OPR-18 5" --GGCTTTGCCA--3’
OPR-09 5 --TGAGCACGAG--3" OPR-19 5 --CCTCCTCATC--3'
OPR-10 5'--CCATTCCCCA--3" OPR-20 5 --ACGGCAAGGA--3’

_24_



v. 2 3

1. AERFZEE4 9 FHESY 57

7} GAs A o3 FHET &3

AFE 1193 1292 FME GA; 5% 0, 2, 4, 6, 8 mg.L "ol 7z} 3024
A Aetds o A Bol(Hjiy) el et AYF 554 Table 6 %

o},

m

Table 6. Effect of Gibberellic acid treatment on sprout length, sprout
number, days to emergence, emergence ratio, plant height and

stems number per hill as influence by harvest date of seed

potatoes.
Harvest Sprout Sprout Days to Emergence Plant  Stem
date of As : .
seod (mg.Lfl) length number emergence ratio height numbfer
potatoes (cm) (%) (cm)  per hill
Sept. 10 0 2.7 4.8 33 97 60.1 3.5
Nov. 15 0 0.4 2.1 63 94 4.3 3.0
2 0.7 2.1 53 96 55.1 3.4
4 2.0 2.2 42 96 61.1 4.6
6 2.0 3.1 38 96 62.1 3.3
8 2.2 3.0 37 97 64.4 3.5
Dec. 15 0 0 0 65 92 51.0 3.1
2 0.2 1.8 53 94 56.8 3.7
4 1.8 2.0 54 95 60.8 3.9
6 2.0 2.3 40 96 60.7 3.8
8 2.7 24 39 94 61.0 3.8
CV(%) 13.6 7.6 4.2 1.8 2.4 6.3
LSD(5%) 0.4 0.3 3.3 2.9 2.4 0.4

_25_



A A AAA Wol Hols AFEAA A A FAHE
ol &stal A= tHEE 9YA FA (BT 2.7 cmell Hlsto] AT 11494
ZFAe GAsE 4, 6, 8 mg L' HEd FollA 20~22cm BEE hu] TR}
05cem A% kL FAYTH GA; 2 mgL' HETE 04~07 ecnz T}
AF 1294 FA] GA; 8 mgL'E A3 FolAM 27emz 7HE Ao,
AT 1195 490 GAs 4~8 mgL ' Aeldh 7o AF 1294 40l 4~6 mgL 'S
Agg 77F 1.8~22cmE FEotdth. 4 AT Holrs iy (o
992h7F 4870 = 7 B, g oz AF 1194 EA49) GAs 6~8 mgl™
A7 30~-3 172 By, AF 1294 S GAs FAE = oot
Hx gty EdLd5E on(EE 994t $A4)7F 33UR 7Y @sken,
GA3 Aol ZAAEA ABAA 71 BAgle]l =7 =555 =9
71zko]l g2 Adgoldlon, &> A AUt et =2F2
1194 F40] GA; 8 mgL' A& 77 644cm& 7H4 293
A9 AF 1294 Ml GA; FAHTL GA; 2 mgL ' A
Aol Az ZIHAZ = Bl A¥doldn. A AF 11E4
A0l GAs 4 mgL' ATt 46702 wekon, AF 1194 F49} A

129 FAA GA; AT 4 Atk GAy AR FEe
[e)
- 9

Z

27 2 M17kg/10 a, 2,424 kg/10a= € Hz Bt} =7 Uyt JE5Fge
ol 2,180 kg/10 a(100%6)1 Hlsked, AT 1194 FAel  GAs 4~6 mgL '
e 7ot 27 87~8%Q, AF 1294 EHME GA; 4~6 mel ! AT}
8206 714 ool 2HY £ S BTk

59 109 84 F5Ze gl 3917kg/10a0) Wate] AF 1194
ZAel GAs 4~6 mg.L' A& 77} 3,750 kg/10 a= AF 1292 EA49] GAs
4~6 mg L' A T7t 2t 7+ 3472kg~3403kg/10 a2 HH] -9} W] Zakel 1L,
ARSI gH) T 3055 kg/10 a(100%) 0 Hl&Fo] AF 1194 FA4 0 GA;
4~6 mgL ATt 27k U~91% o, AT 1294k FA GA; 4~6 meL”
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Ae 7t 7h7h 90~89% =, thul el e 9¥A EAd g e
FHAE HAt 53 AF 1194 A 1294 A9 AE A

b 7k AAE 12900 FEkete] GAs APlol ofsl A AeA $MEo=

Table 7. Effect of Gibberellic acid on total and marketable yields in 1985

and 1986 as influence by harvest date of seed potatoes.

Harvest Yield(kg/10a)
(sjsz(ei of (m(;.ALSl) Apr. 30 May 10
potatoes Total Marketable Index Total Marketable Index
Sept. 10 0 2,167 2,180 100 3917 3,055 100
Nov. 15 0 1,792 1,292 59 2,150 2,242 73
2 1,788 1.371 63 3,007 2,322 76
4 2,427 1,906 87 3,750 2,861 9
6 2,693 1,802 83 3,750 2,778 91
8 2,493 1,601 73 3417 2,695 88
Dec. 15 0 1,391 1,040 48 2,361 1,944 64
2 2,173 1,305 60 3417 2,361 77
4 2,417 1,784 82 3472 2,750 90
6 2,424 1,781 82 3,403 2,722 89
8 2,302 1,236 57 3,000 2,139 70
CV(%) 4.9 5.6 4.4 4.8
LSD(5%) 185.7 148.7 2449  206.5

z . Harvest date
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AFA QA 7ol ek RS ALAA EFAR GE87] 93] GAs
} GAs 4 mg L' 30% HE]T9} GAsZ, 4, 6, 8 10 mgL 'S
5E7F A8l Erel AAATHS DEdte] A, HAAe] wWoliH W@

AAFE S WSS zAELA TH(Table 8).

Table 8. Effect of Gibberellic acid on sprout length, sprout numbers,
days to emergence and emergence ratio as influence by

planting date.

Sprout sprout Emergence
Harvest length number Days of t1
date Of GAS g ) emergence ratio
seed (mg.L ™Y (cm) per hill (%)
potatoes 1989 1990 1989 1990 1989 1990 1989 1990
Sept. 10 0 31 3.0 41 3.6 31 34 97 98

Nov. 15 0 08 "3  Sr i b 41 42 96 96

Dec. 15 0 0 0 0 0 48 o2 93 9

) 1.7 1.0 15 1.2 34 35 95 96
4(30min)
4(5min) 0.5 0.5 14 1.0 36 38 94 95
6(bmin) 0.3 05 1.2 1.0 37 41 9 95
8(5min) 0.3 0.3 1.0 1.1 34 39 93 9

10(5min) 0.8 05 1.3 10 35 37 91 90

CV(%) 146 145 109 105 1.8 13

LSD(5%) 02 02 03 02 3.0 22
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g 9dAt FA= Woldolrt 3.0~31cm, Wol7t 36~4.171% o H,

Fd7 = AAF 32d, &S 97~98% %t} ol Mgt AF 1194l
Aol GAs FA = WolHol7F 0.3~05cm, o7t 1L1~1.2709 3L,
42 41~429 F =9 o, FdE2 6% 28 AF 1294
TAell GAs A2 T = A Al oyt SdekA Ften, A4 504 F

7

-

@893, 2L 93~-94% Itk 2813 GA; 4 mgl'e® 3083
ofdol7} 1.0~1.7cm, "ol7F 12~15715 o,

Zdaqth LS oldHlE] GA; 4 mgl! FER
S5 T4 A ads Aol Woldol7t 05cem, Wol7F 1.0~1.470% 2™
A2 379 F 94~95% E@stlon, Wotdol: A%t GA; 6 mgL ' 2
GA; 8 mgL' FEZ 5E T4 AAAYT IA vk AFFo|glon,
GAs 10 mgL' $55 5% A Assle o Hohdol7F 05~0.8cm,
Wolr 1.0~1.370%eH, B2 36d F =dsidon, 382> 0~91% Atk
wrebd AF 1294 FAC GAs AP A5, 4 mgl 'S 308 IA AL
Aol gty 9¢A TAWH FH)E ALY thE A Feol Hste] tho]
ool ol7h WY Aglen, HFYE mEA Vet GA; 4 mgl 'S

GA; A8 5l 2% 2 ASE Table 9914 B upe} o] e 9€4t
TME EF ATl nlste] 242 488~57.3cm= 7 kAL, A7 27~31
MEZ gk 28y AT 11€4 1294 A0 GA; FAH R F & 547~
65.3cm, 534~658cm, A4 1.7~2170, 16~207%ck GAz4 mgL'o= 30% 3t
Aed AL 2o 559~67.3cm, AF7F 1.9~2570 Ao, GA; 4 mgl'
o7 5EZF HAT AL 2ol 592~669cm, A7t 172670 UERITh
GA; 6mgl'o® Helatd s A$ols o] 598~650cm, 457t 1.7~247,
GA; 8mgL'e2 Agd AL xFo| 584~656cm, BFE 1.7~26719 1,
GA; 10mgL'e® A3 RS 2% 599~696cm, 45 1.6~2470Ath
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Table 9. Effect of Gibberellic acid on plant height and stem number per
hill as influence by planting date.

Larvest GAs Plant heisht Stem number per hill
seed (mg.L.h
Dotatocs 1989 1990 1989 1990
Sept. 10 0 573 488 31 2.7
Nov. 15 0 65.3 547 21 17
Dec. 15 0 65.8 53.4 2.0 16
4(30min) 67.3 55.9 25 19
A(5min) 669 59.2 26 17
6(5min) 65.0 59.8 2.4 17
8(5min) 65.6 58.4 26 17
10(5min) 69.6 59.9 2.4 16
CV(9%) 2.0 2.9 45 8.3
LSD(5%) 2.3 2.9 0.2 0.3

AT 1292 FA0 GAs Ml vE¥ F7AS Table 10014 R vpe}
ol 49 309 Z7|F=HCAE )2, dEE 98 AR TRl
3,012 kg/10 a(100%)°l Hl&] #|F 1294 F4 o] GA; 4 mg. L' 308 A2l A
90%= BtA g EY thH] gt 7 25k e, AuaEs b
(2,124 kg/10a) 100%¢°l &l #AF 1294 F40 GA; 4 mgL ' 308 277}
88% = & ZaFol %l

59 10l ZAME F43S o] 73,644 kg/10a) 100%°] wske], #5F
1192 GAs FA 2 & 98%%x, AF 1294k F40] GAs 4 mgL' 30%
A TE 96%= ¢t 22 FEAAS BAon, AEFEFRE giv Tl
Hlel, AF 1194 4 FAYT77F 9%, AF 1294 40 GA; 4 mg L'
30% AYTE 7% =2 FHEFoRE gy 22 A4FgS BTt

!

rlo
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Table 10. Effect of Gibberellic acid on total and marketable yield as

influence by harvest date of seed potatoes.

Yield(kg/10a)

Harvest Apr. 30" May 10
date of GA;3
seed  (mgL") Ty S Nl Dl
potatoes index index

89’90’89 ‘90 ‘89 ‘90 '89 90 ‘89 ‘90 ‘89 ‘90
Sept. 10 0 3093 2931 2648 1599 100 100 3489 3798 3,156 3357 100 100
Nov. 15 0 2667 2417 2389 1396 90 &7 33% 3777 3111 3276 99 98
Dec. 15 0 219 2045 1898 811 72 5l 2718 2901 2437 2208 77 66

4 3006 2344 2565 1247 97 T8 3348 3649 3022 3201 96 97
4 2667 2259 2315 1006 8 63 30% 3367 2763 2832 8 &4
6 2482 1699 2167 898 82 56 2349 3294 2479 2840 179 &
8 2343 181 2056 99 78 63 2820 3477 2464 27773 78 83

10 2509 2100 2,059 1,001 78 63 2908 3189 2582 2731 82 8l

CV(%) 29 32 47 86 41 28 34 27

LSD(5%) 1352 1238 1881 1691 2044 1704 1653 1386

z . Marketable yield
y . Harvest date
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Y. TNZ-303(Brassinosteroid) A & &3}
A2 “Dejima” %% A Aol TNZ-3032 A AHste] A2 &
LS A A= B Table 110049 2ok tin]57F A4 25830 10%,
35YUF 58.8%, HYUFoll= B8%ZA 80% =d T A4 v = - 7.78+4.04x 2 A
H WkH TNZ-303& 300Wjf o=z A3k fdo 53 3=

ste] A AT ]H‘C A 2695 705%, 3B/5YLFE= 90.0%, 45¢
100%7F Ao zr TAA Fode] AAFHNAL, 80% =3 = ¢
y =40.99+1.38 xZ=A] 283 ] A& 1:401 139 A X whgko) 3,0008] 4 &
3BY7HA = diH|

Kol
=
Hlsle] wkgk o1} :L—?oﬂ% FAFE AL, 80% =38 T A y=-555+3.23 xZEA]

Ay

-

o

=2

+ 2 A
rlr

2

Table 11. Effect of TNZ-303(Brassinosteroid) on emergence ratio and

linear regression relating emergence ratio in spring, 1998.

Emergence ratio(%)

Treatment Days after planting Regression

25 30 35 40 45 Equation R’
300X 705 870 90.0 963 100.0 = y=40.99+1.38x 0.9391
3,000X 188 463 645 763 8.0  y=-5550+3.23x  0.9701
Control 100 288 388 770 88  y=-87.78+4.04x  0.9828
CV(%) 55 4.8 3.9 3.8 2.3
LSD(5%) 4.1 59 6.3 7.2 4.8

TNZ-303 34 =2 AAAE A 453 5 71099 AF4FES
Table 12014 9} Fo] Z72 3008} A 2]7-ellA 67.3 cn®=A thH]5-(60.7 cm)l
Hlske] 6.6 em7F Aoy, 3,000 A F= 50.0cm= 2318 10.7 emu
zZhorom 300u) e A elgtel WlEiAE 173 em7F ZFol fejAdo]l A=A,
b 28 Aol B2 iy 57(9.8 mm) ek 3,0008H 4 A 2] (9.6 mn) =

o _1
o
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FAFSEA AL, 300 AP SE 122mE 24mAE Ho o3 o]}t
JAAHATY. AFes B AgolA fFAstglew, #4545 vl 3.27000
Hlsto] 3,000} A2+ 0970 = Aot 3008 A2+t 527H 2 A
2707F O Bol oAt 1A H Aot

Table 12. Effect of TNZ-303(Brassinosteroid) on growth characteristics
of Dejima potatoes in spring, 1998.

Plant Stem Stem Stem Branch

Treatment height length  diameter number number
(cm) (cm) (mm) per hill per stem

300X 67.3 54.0 12.2 1.8 5.2
3,000X 50.0 38.7 9.6 19 2.3
Control 60.7 49.0 9.8 2.0 3.2
CV(%) 54 9.8 ¥l 11.8 14.8
LSD(5%) 7.3 10.5 15 ns 1.2

TNZ-303(Brassinosteroid) 3008} -§ell A AHE 527F A A5 84
slo] F=37]d A EAE B A Table 13914 B npe} o] F A
(T-N) g2 dol A= v 4.30%°] Hlsle] 419%= 0.11%7F 4o
Z7]1 M= 026%7F Bokth AAHP)e A E7]o A 0.09%F 0.12%7F
woron ZE(K)TFE 1.22%9 058% Wi, YEEFNa)TZFE 0.04%<
0.10% Bort mtavsMg) TS 0.14%¢F 0.03%7F At 25 (Ca)

S dolld= 0.33% Bkeu 70w 147%7F A2 Aoz A EAT
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Table 13. Percentage in organic of mineral components in potato leaves

and stems at harvest TNZ-303(Brassinosteroid).

Treatment T-N P Ca Mg K Na

Leaves TNZ-303  4.19 0.40 3.75 1.15 6.55 0.11
Control 4.30 0.31 3.42 1.29 0.33 0.07

Stems TNZ-303  1.29 0.31 1.27 0.82 1.88 0.33
Control 1.03 0.19 2.74 0.85 1.30 0.23

A2 909F S-S Table 14014 w= nksb zko] oin|F: 1,268 ke/10 aol
Hlake] 3001 A2t 1658 kg ® 31%7F SFEH AL, 30008 A 2] -
ol ME 1,094 kg o2 14%7F #AS AT AEFHLS ] 713 kgoll 1] 8ho]
3008 AT 1,187 ke 2 66% S WA, 300001 AT 644 kel 2
10%7F 2= Aok AEFES tiul T 56.2%¢°0 Bl13ke] 30008 A A @]
58.9%, 3008h ¢ A&t 7T1.6%= 227k 914 = ATk

Table 14. Effect of TNZ-303(Brassinosteroid) on tuber yields and marketable
ratio in spring, 1998.

Tuber yield(kg/10a) Marketable
Treatment A
Total Marketable ratio(%)
300X 1,658 1,187 71.6
3,000X 1,094 644 589
Control 1,268 713 56.2
CV(%) 7.9 89 5.8
LSD(5%) 240 170 .2
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2. A AgAMYE &4

7k BAA7 A E

ALDA A7) N34S, FAFHE BExo) A4 119 FdheiE 49
et 7R RS HEd SERALE
299 U7|eEE 53T, HYY 7] 88T, =4 51Td Hl& g
HA A 6.0C, HEEA+AD Auid A4 103CEA Ao Wolrt 7hs g
SE7F 4~6TCo|BnR REAZNA AA7E Foto] Ha Agglov 293 3¢
Atelef] 2°C osl7} 43] A Ao} A} A S| 5 FATHFg. 2).

20

I =
o o

Temperature (0)
a

-5 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1
20 30 10 20 30 10 20 30 10 20 30 10 20 30 10

November December January February March April

Fig. 2. Changed in mean, maximal and minimal air temperature in the
plastic vinyl tunnel and open field from November to April in 1986.
S ; Mean air temperature in the vinyl tunnel
X ; Mean air temperature of the open field
Y ; Minimum air temperature in the vinyl tunnel

Z ; Minimum air temperature in open field.



12¢ A2+ 19~20cm, 19 229 A2+ 25~26 AL, WolF+=
11¥€ 179 AA G+ 33~347, 129 199 A2+ 50~5.27, 1€ 224
A2 = 53~547101H, Wol&& AT 7F 9%l oz FE AT

Table 15. Growth condition of potato before planting.

Planting ~ Sprout length(cm) Sprout number Sprout ratio(%6)
date 1985 1986 Mean 1985 1986 Mean 1985 1986 Mean

Nov. 17 1.6 1.8 1.7 33 34 34 100 100 100
Dec. 19 19 2.0 2.0 50 5.2 5.1 9 9 99

Jan. 22 2.5 2.6 2.6 53 54 54 100 100 100
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Table 16. Effect of planting dates on days to emergence and emergence

ratio in winter growing.

Planting Days to emergence Emergence ratio(%5)
date 1985 1986 Mean 1985 1986 Mean
Nov. 17 62 60 61.5 95 99 97
Dec. 19 52 58 55.0 96 98 97
Jan. 22 33 33 33.0 98 100 99
CV(%) 3.8 4.1

LSD(5%) 41 47

Table 17. Effect of planting dates on plant height and stems number
per hill of Dejima in 1985 and 1986.
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Stem number Virus infection

per hill rate(%)”
1985 1986 Mean 1985 1986 Mean 1985 1986 Mean
Nov. 17 250 450 35.0 2.2 3.0 2.6 0.8 1.0 0.9
Dec. 19 51.0 486 498 35 3.3 34 1.0 0.7 0.9
Jan. 22 50.0 59.2 546 3.4 3.9 3.7 0.6 1.0 0.8
CV(%) 12.8 3.7 5.2 8.0
LSD(%) 12.2 4.3 0.4 0.6

Planting Plant height(cm)
date

z + 0:00%, 1:10%, 2:30%, 3:50%, 4:70%, 5:100%

Table 17€ S]] A4% %S 24 dv 292 19 229 44

1o] 546 cm= 7 Alom, 129 199 AAsk Aol 498cm, 11¥ 17¢
) o

ol §& ol W
;:_IC_)‘
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Table 18. Effect of planting date on total and marketable tuber yield in
1985 and 1986.

Tuber yield(kg/10a)

Plant; Total Marketable
antng="a 5 30" May 10 Apr. 30 May 10
date 1985 198 1985 1986 1985 1986 1985 1986

Nov. 17 508 650 1,320 2,278 104 320 854 1,639
Dec. 19 1,410 1,060 2,018 3,250 1,120 1,395 1,508 2,360
Jan. 22 1385 1,630 2,733 3,951 1,095 1,370 2,021 3,005
CV(%) 33.2 2.8 2.6 1.3 10.7 4.2 1.0 1.1
LSD(%) 7457  80.5 1189 81.2 188.0 969 34.5 49.3

z - harvest date
A7 S 49 300] 2ASE A 129 1996 A3 o] 198657
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19861l Z+zt F4o] 1,410kg, 1,560kg, 50g°]
13%kgo 2 7H weokor, 149 229 AA e AL, T 1,386ke, 1530kg,
AEFH] 1095 kg, 1,370kgolR e, 1149 179 AA3 AL F5o]
508 kg, 650kg, AEFHo] 104kg, 320kgo = 7P wgith 1
ZAbet Ak 19 2296 AAE o] 19859 19861 7H7h F ko
2,733 kg, 3951 kg, AEFo] 2021 kg, 3005kge 2 M4 weka, 129 199
3 2,018kg, 3250kg, AEF5 %ol 1,508kg, 2,360 kgol ) o.H,
119 179 AA3 AL F5Fo] 1320kg, 2278kg, AFEF o] 854k,
1,639kgo = 7} wrokth(Table 18). mekr] AF oA 129 S5 1€
[e3]

sheel Ashe Aol ALAA FFAel ¥ Aoz BuHAL

S A )\———

o,
Q1
o,
—
()
e

P

. AAA AXAY A

ATl 2 Aol Agde AAAGE FE8sk7] A AlAT
A3} XA S48 Table 19914 B v} o] dww 2742 19330l +=
60 cmx20 cm(10 a® 8,3305°) #2]7-7F 64.2cmet 1984 o+ 50 cm*20 cm
(10a% 10,0007 A&77F 67.5cm= AP ZAAovt 2 Hit 2742 60cmx20cm
(10a% 83307 A&7t 64demzE AL A1 &8 50emx20cem (10a% 10,0005)
22 77} 639cm, 60cmx25ecm(10ad 6,6605) #2877} 63.2cm, 60cmx30cm
(10 a3 5550F) A&7} 62.2cm ol Qo HlS=gk 4 gko] 3},

Tk 29 Hi FaE 60cmx25em(10a @ 6,660F) A2 7 4070 =
O woka o2 50 cmx20 cm(10a% 10,000F) A 2]7+7F 3871, 60 cmx20 cm
(10a9 83305) A& +7F 3770, 60 cmx30 cm(10ad 55507) A2l 3.671

o] A

Table 19. Effect of planting distance on plant height and stem number
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per hill of Dejima.

Planting Hill numbers Plant height(cm) Stem number per hill
distance per 10a

(cm) 1983 1984 Mean 1983 1984 Mean
50%20 10,000 60.2 675 639 3.8 3.8 3.8
60x20 8,330 64.2 645 644 3.5 3.9 3.7
60%25 6,660 60.7 65.7  63.2 3.6 4.4 4.0
60x30 5,550 99.9 645  62.2 3.3 3.8 3.6
CV (%) 3.6 3.7 3.6 89 7.7 8.5
LSD(%) ns ns ns ns ns ns

Table 20. Effect of planting distance on the total and marketable tuber

yvields of Dejima.

Planting Hill Total yield Marketable yield Marketable

distance  numbers (kg/10a) (kg/10a) ratio(%)

(cm) per 10a 1983 1984 Mean 1983 1984 Mean 1983 1984

50%20 10,000 1,926 2,214 2,070 1,150 1,429 1,290 39.7 64.5

60x20 8,330 2,192 1,735 1,964 1,468 1,229 1349 670 70.8
60x25 6,660 1,861 1,453 1,657 1,388 1,152 1,270 746 793
60x30 5000 1,754 1,515 1,535 1,346 1,020 1,183 767 673
CV(%) 66 64 65 66 59 64
LSD(5%) 222.1 1909 2165 151.0 123.8 142.3

2d Hit R 0 emx20 AHETE 2070kgo 2 AY wWokal the-2 60 cemx20 cm
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AT 1,964 kg, 60 cmx25cem A 2] 1,657 kg, 60 emx30 em A 2]+ 1,535 kg
TOo R WAL ko] @Wotou AEES "WATUL "WolA= Aotk
10a9 23 Hit AErwe 00emx0cem 2277} 1,349kg o2 A Hol A-AuA]
A2 A= 60 cmx20 em A& F7F Fod Aoz AZEE v (Table 20).
1988 d =l A2 A E EE g AlFolA 149 2990 A2 ste] FA7|E
S B S Table 21 oA YeRd vhel 2ty 2742 60 cmx10 em A 2] 77}
542 cm, 60cmx15cemT5 53.0cm, 60 cmx20 cmT-5  52.3cm, 60 cmx25 cm T
519cm 70 cmx25cem=E 516cem o0& WA} v Ak A9= 60 cn<10 em-7F
44N 74 Eekoy 1 9] HEF+= 3.3~367= H5=e A B

Table 21. Effect of planting distance on the growth characters and tuber
yield of Dejima.

Planting L5l Plant  Stem Tuber Yield (kg/10a) Marketable
distance numbers height number Total Marketable ratio(%)
(em) per 102 (cm) Apr. 29 Mey15 Apr.29 Mayl5  Apr.29 May 15

60x10 16,660  54.2 4.4 2801 4,083 1361 2,278 486  55.8

60x15 11,000  53.0 3.6 2,389 3958 1,456 2,339 61.0 59.1

60x20 8,330  52.3 3.3 2,209 3514 1468 2,378 66.5 677
60%25 6,660  51.9 3.4 2430 3,606 1,305 2,292 937 63.6
70%x25 5710 516 3.6 2,222 3942 1,292 2,222 582  62.7
CV(%) 4.9 9.0 5.7 33 93 5.5
LSD(5%) ns 0.6 256.0 2297 ns ns

z . Harvest date

1023 %S 49 209 F8A1= 60ecmx10em A8 77F 2801 kg= Al Y
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gro  tS5e 60cmx25cm A7 2430kg, 60 cmx15cm AT
2389 kg woldom, 59 159 FFA= 60cmx10cm A2+ 4,083 kg <}
60 cmx15em A2 3958 kg &= ol E}A ol Blste] {7t QA
HAa, 70cmx25em A B 77 3542 kgo = AL Aol HAS FUl we
Aoz Yyt A% 3% 60cmx20em7F 49 299 Al 1,468 kg3
59 15Y A 2378kgoZ thh B AEFEE 665%S 67.7%= Ehort
frejabe glsloh wepA] AsA] AAA = 60cmx20em &2 tha DA sk

Aol FEFFS F/HAAS Adrka AZA

(Table 22). L&

2okont

X} 7
Egstst A7) ®ste Azt 2oz ATk

Table 22. Chemical properties of soil at harvest as influenced by nitrogen

application.

Nitrogen pH OM T-N AvP,O; Exch(cmolkg ) CEC
(kg/10a) (15) (gke) (%) (mgke) Ca Mg K (cmolkg!)

B’ 6.5 2.1 0.15 150 5.8 20 059 12.1

0 6.4 2.3 0.16 172 5.4 20 084 13.2

7 6.5 2.4 0.16 190 6.2 21 059 134
14 6.3 2.4 0.16 206 6.3 22 055 13.2
20 6.3 2.3 0.16 214 6.1 20 062 135
Standard 6.5 2.4 0.16 194 6.5 20 058 135

z - the soil before experiment.

Table 23. Percentage of mineral components in potato leaves at harvest
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as influence by applied nitrogen levels.

Nitrogen T-N p Ca Mg. K
(kg/10a)
0 212 0.50 193 0.73 6.70
7 274 0.50 2.16 0.62 6.75
14 3.6 051 193 0.60 7.07
20 368 0.52 1.99 0.71 6.50
Standard 276 0.52 2.15 0.63 6.45

%:3;]—7] /jl%jﬂ T']i‘/sjoﬂ 2}\0']/\11}:‘_ Fé_]i _{I':%Hai 108% }\]H]%‘%}Oﬂ Iq'%
Z}o]l= Table 2304 HE= ule} 7ol A e ALHEE A L35)H

FUs W 2.12%, Tkg AE&A 274%, 14kg Al-&A 3.26%, 20kg A

op
>

368%% W& Al&Fo] Wers Srtehe 4% wilow, oinlavh A
FAETRG 064% EkTh PEFE DaAH FE0] 5255 ta 52
AEgFolA ot B e et itk

Table 24. Effect of nitrogen levels applied on emergence date, plant

height and stem number per hill.

Nitrogen Emergence date Plan‘(cci)eight Stggﬁshi?'

(kg/10a) 1938 1989 1983 1939 1988 1989
0 Feb. 28 Feb. 22 495 457 29 21
7 Feb. 28 Feb. 22 548 573 27 21
14 Feb. 28 Feb. 22 558 598 27 21
20 Feb. 20  Feb. 22 567 633 27 19
Standard Feb. 29  Feb. 22 55.2 58.2 2.7 19
CV (%) 62 42 104 89
LSD(5%) 4.8 4.2 ns ns

10ad A4 5 A4S Table 24004 B upel o] Fopd 2

FN
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rr

A2zt Aol fldar, 2 uin| T 55.2~582cmoll H|Eto] FA]&F
457~495m= 95~87cm7b Fob ool AAHANI, TkgH &7 =
54.8~57.3 cm, 14 kgAl &+ 55.8~59.8 cm, 20 kgl &= 56.7~63.3 cnZ

v
AgFl BEEE T PolAE AFolgort dae] FEUEE folyo

il

_

AA L, BFE AIF AFol7k At

1023 249 =598 %2 Table 25014 Wi upe} o] 21d HLf
Z4ee iu) T 2314 keoll BlEte] 14 kg AWM 7} 2,367 kgl &2 Tha F5
= A @&olda, FAET 1,701 ke 613 kg(26.5%)0] HolA HAinw
AEFZIL dAFEN oY AAan R FaEd Aol itk AEFEY FEEE
2o AFS Bovh A ow 198897 1989 ¢ 2/id HiF F )
AEFT L AAES T8 By A2 s 10a9 14kg A&7 tAa
Yo Aow FE )

Table 25. Effect of nitrogen level applied on tuber yields and marketable

ratio of Dajima.

. Tuber yield(kg/10a) Marketable
Nitrogen .
Total Marketable ratio(%)
(kg/10a)
1988 1989 Mean 1988 1989 Mean 1988 1989 Mean

0 1,824 1578 1,701 1,186 1,135 1,161 65.0 719 68.2

7 2,076 2482 2,279 1586 1963 1,775 764 791 77.9
14 2,122 2612 2,367 1507 2,265 1,886 71.0 86.7 79.7
20 2,086 2498 2,292 1,444 1,993 1,719 69.2 79.8 75.0

Standard 2,093 2536 2314 1519 2,031 1,775 726 80.0 763

CV(%) 79 7.2 7.5 9.8 75 85 6.1 4.3
LSD(%) 2214 225.0 2221 1946 1864 1895 ns 4.9
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(2) QA AH] FF
1029 IAF 28] =58 85 EFstogd o] Wste Table 260014 H=

S7Fska, pHE 28 el ot

Table 26. Chemical properties of soil at harvest as influenced by

phosphate application.

Phosphate pH OM T-N AvP.0; Exch(cmolkg™) CEC

(kg/10a) (1:5) (gkg") (%) (mg.kg™) Ca Mg K (cmol.kg )
B’ 65 21 015 150 58 20 059 121
0 60 24 016 153 64 18 065 132
7 62 21 015 190 60 19 067 134
14 63 24 016 206 63 22 055 @ 132
20 64 2310016 1246166 19 068 135
Standard 65 24 0161946520 058 135

z - the soil before experiment.

Table 27. Percentage of mineral components in potato leaves at harvest

as influence by phosphate levels applied.

Phosphate T-N p Ca Mg, K
(kg/10a)

0 293 0.44 2.13 0.63 6.97
7 327 0.47 192 0.67 7.30
14 396 0.48 193 0.60 7.07
20 342 0.50 1.94 0.75 6.67
Standard 276 052 2.15 0.63 6.45

o) AgA Bl glolE Qi £EW 10ad Algwe] W2 o]t
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Table 27914 Hi= wpe} ko] QIAbehake QIMHIRE Al&ehA &Fts
0.44%, Tkg A&A 047%, 14kg A &A] 0.48%, 20kg Al &A 0.50% = A4k
Alg#ol Bes 7k A¥%s EIoy v 052%= B AT
o B daFoldnh

Table 28. Effect of phosphate applications on emergence date, plant
height and stem number per hill.

Emergence Plant height Stem number
Phosphate .
date (cm) per hill

(kg/10a)

1988 1989 1988 1989 Mean 1988 1989 Mean
0 Feb. 28 Feb. 22 519 585 552 2.9 1.9 2.4
7 Feb. 28 Feb. 22 545 597 571 2.5 2.0 2.3
14 Feb. 28 Feb. 22 558 59.8 57.8 2.7 2.1 2.4
20 Feb. 28 Feb. 22 563 589 576 2.5 2.0 2.3
Standard ~ Feb. 28 Feb. 22, 554  -59.7 576 2.7 1.9 2.3
CV(%) 5.0 6:Qnsrbi6 109 7.2 9.2
LSD(5%) 3.9 ns  ns ns ns ns

10a3d QLA 3 A 22 Table 2894 Hi= Hfe} o] FHold
2 7k ﬂo] 7} glglony, 29 ﬁé& 24 Ul 576 cnel Wlke] FAlg TR
247t BT YA 5711~578 i g Agoln], ASE 23~24702
QLabu] & AW A 2k 2ol 7k g1tk

10a% 912F AJH] 429 5%-& Table 20014 M= nlsh o] 24 Wit
F5are U T} 2417 kS 2 TheAW]Tuke]l FARSERL, YA M T
2,292(95%) ~2,367 kg(98%) 2.2 "ojx o} Qs 5 Foxt= gISith
AETFd FASTE 1,629kgo =2 thH] - 1,812 kgH Tt} 183 kgo] Hol A
A, 7Tkeet 14 ker M= 1,865 kg 1,886 kgl = T

flo

=]

rr
N

‘('?r o l_é - :T.‘C
Aol FEEE 22 APl AR o 2N i FFE, AE
T 2 AEes ddste] mu A EE 10aT 7T~14kg A88ks Ao

Table 29. Effect of the levels of phosphate applied on tuber yields and

-+
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marketable ratio.

Tuber yield(kg/10a) Marketable ratio
Phosphate Total Marketable (%)
(kg/102) 1988 1989 Mean 1988 1989 Mean 1988 1989 Mean
0 2021 2577 2299 1428 1830 1629 707 710 709
7 2289 2551 2420 1,741 1989 1865 761 780 771
14 2122 2612 2367 1507 2265 18% 710 867 797
20 1959 2625 2202 1359 2089 1,724 694 796 752
Standard 2241 2593 2417 1655 1970 1812 738 700 719
CV(%) 72 65 69 66 81 72 57 35 46

LSD(%) 207.5 ns ns 136.2 2153 1675 ns 4.0 5.2

Table 30°1 A H+= wle}

3k A] =
1.0 -
ozl 7y o) ZAEnte] ZEAIR BeTE

Table 30. Chemical properties of soil at harvest as influenced by

potassium application.

Potassium pH OM T-N Av.P;Os Exch(cmolkg ) CE.C

(kg/10a) (15) (gkg') (%) (mgkg) Ca Mg K (cmolkg')
B” 6.5 2.1 0.15 150 5.8 2.0 059 12.1
0 6.3 2.4 0.16 210 5.8 19 050 13.3
8 6.4 2.4 0.15 198 6.2 2.0 0.60 13.2
16 6.3 2.4 0.16 206 6.3 2.2 055 13.2
24 6.4 2.5 0.15 181 5.8 19 084 134
Standard 65 24 016 194 65 20 058 135

z . the soil before experiment.

Table 31. Percentage of mineral components in potato leaves at harvest
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as influence by potassium levels.

P um

<§EZ§>” TN P Ca Mg K
0 3.18 0.46 1.95 0.99 5.20
8 3.19 0.52 1.90 0.85 6.70

16 3.26 0.48 1.93 0.60 7.07

24 3.36 0.49 1.98 0.68 7.10

Standard 2.76 0.52 2.15 0.63 6.45

S8 AuA B0 ol 2F FEd Aulde] W2 Aol Table 31614
= oulel ol BEFFL BEVRE AgaA FRe u 520%, 8ks
Al&Al 6.70%, 16kg Al-&Al 7.07%, 24kg Al&Al 7.10%=2 Z§F A8 o]

BeTs o7k Ads Balow uila) 2 FAIE T E Y 1.25% =0k
[e)

RE A7t 56.3~585 cm®E B S2¥E A aFol ol AL,

Table 32. Effect of potassium application on emergence date, plant

height and stem number per hill.

] Date of Plant height Stem number
Potassium emergence (cm) per hill
(ke/10a) 1988 1989 1988 1989 Mean 1988 1989 Mean

0 Feb. 28 Feb. 22 537 589 56.3 2.6 2.1 2.4
8 Feb. 28 Feb. 22 544 602 57.3 2.9 1.9 2.4
16 Feb. 28 Feb. 22 558 598 578 2.7 2.1 2.4
24 Feb. 28 Feb. 22 557 61.1 585 2.8 2.0 2.4
Standard Feb. 28 Feb. 22 551 596 574 2.7 1.9 2.3
CV(%) 44 2.9 13.3 8.1

LSD(5%) ns ns ns ns

1023 ZH A¥] 58 $2S Table 3304 B uvpe} o] 213 HF

N
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Table 33. Effect of potassium level on tuber yields and marketable ratio.

Tuber yield(kg/10a) Marketable ratio
Potassium .
Total Marketable (%)

(kg/10a)

1988 1989 Mean 1988 1989 Mean 1988 1989 Mean
0 1,810 2,375 2,093 1,442 1,955 1,699 797 82.3 81.0
8 2,466 2583 2525 1,841 2,172 2,007 747  84.1 79.5
16 2,122 2,612 - 2,367 1,507 2,265 1,836 71.0 8.7 79.7
24 1,958 2,610 2,282 1,364 2,094 1,729 69.7 80.2 75.8
Standard 2,234 2596 2415 1,656 2,070 1,863 741 87 799
CV(%) 6.6 7.1 85 6.8 5.8 49
LSD(%) 191.2 218.3 1778 186.7 ns 5.8

AfAl 384 A AAM TS Table 3404 H+= wpé}

4 = 1 1]
2ol 384 AARAH FE N -P05 -KeO+= 247+ 14.0 -11.0 -12.0 ke/10 a©] At
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Table 34. Polynomial regression equation relating marketable yield of
Dejima potatoes as the different fertilizer application level in

the winter crop of Jeju.

Three major Fertilization(kg/10a)

. : - Equation
nutrients Optimum Maximum
N 13.9 14.0 y = -3.87x° + 107.95x + 955.25
P205 10.8 11.1 y = -2.24x” + 4956x + 1503.61
K20 11.8 11.9 y = -1.82x% + 43.34x + 1717.7

3. GUEAEA Ay ad

7}. Refresh A2 &3

2000 8€H-E] 20029 6E7kA] 4727] Feto] EURUOIE HE FEof A
FE P 319 AEA 24590 U= AoE 4Rl Refreshs
5008 <1 21,0008 .2 “Dejima” ¢+ “Chubeak” EFeo] A+x7]d 2%
15emWiel 7t 2 wol Jistz7]ol Zkz 134 il AEsto] A4 60Y $-9
AEL “Dejima” FFoNA =42 divlF7F 81.9 emoll H]3Fe] 1,0008) 4
AT 86.1cn=E 42emA AL, 5008 A= 806 em= 1.3 cem H Yo
freldol sl AA, A, e FARSE dEFolgon e tiH Tt
13.6709 wake] 1,00081 9 A2 = 0.1707F A, 5008 A2l 0170
2otk AAL gl R Y 0.1~04mA = 7F= A tH(Table 35).

Table 35. Effect of Refresh on the Dejima potato’s plant height, stem
length, leaves number per stem, stem number per hill, stem

diameter, node length at 60days after planting.

Plant Stem  Leaves Stem Stem Node
Treatment height length number number diameter length

(cm) (cm)  per stem per hill (mm) (cm)
500X 80.6 63.7 13.7 2.1 13.2 4.6
1,000X 86.1 70.3 135 2.8 135 5.2
Control 81.9 66.5 13.6 2.4 13.6 49
CV(%) 6.7 8.3 4.7 33.8 4.8 7.3
LSD(5%) ns ns ns ns ns ns
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“Chubeak” #FFelA =42 tn]77F 96.1 cnoll Hl8ke] 10008 A 2]+
92.1 cm, 5008} A= 89.7mE 4.0cm~64cnm BRSO Folxt= gl
27, A7, A AR Bl e, g dinT 13770 vk
1,000" e A 2] 7= 0.87H, 500uH e} A 2]4= 2.070 @dvh A= i
L37RET 1,000 A2 7= 0270 w@kar 50084 A2+ 0.1707F A Ath
(Table 36).

Table 36. Effect of Refresh on the Chubeak potato’s plant height, stem
length, leaves number per stem, stem number per hill, stem

diameter, and node length at 60days after planting.

Plant Stem  Leaves  Stem Stem Node
Treatment height length number number diameter length

(cm) (cm)  per stem per hill (mm)  (cm)
500X 89.7 69.5 15.7 12 12.2 4.4
1,000X G921 71.5 145 18 11.8 4.9
Control 96.1 4.7 13.7 1.3 12.5 5.4
CV(%) 7.1 9.1 8.0 16.2 8.5 11.2
LSD(5%) ns ns ns ns ns ns

Table 37. Percentage of mineral components foliar spraying of Refresh

on the potato leaves and stems at harvest.

Treatment T-N P K Mg. Ca Na
Leaves 500X 441 0.34 597 1.14 3.12 0.07
1,000X 412 0.36 6.25 1.35 2.60 0.08
Control 4.30 0.31 5.33 1.29 3.42 0.07
Stems 500X 1.25 0.26 1.78 0.74 1.18 0.26
1,000X 1.09 0.24 1.31 0.73 1.10 0.26
Control 1.03 0.19 1.30 0.85 2.74 0.23
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ERARUelE HEFEA FHI PeBT F03 HEA BY5Yo|
di Aoz 4 RefreshE 500W] 47t 1000M oz Az 2%

15em @) 7} @ wje} Mstzr]o 2b2h 1384 9 Axste] 8ol A EA)
A% A3= Table 37014 B+ kel o] F HAA(T-N) e QoA
vl 4.30%01 vlste] 5008l A= 441%= 0.11%7F Bkt 1,000uH<
A= 018%7F Ao, Z7|odA= 0.22%F 0.06%7F @ttt <14k
A A= 0.03%2F 0.05%, =714 0.07%<F 0.05%7F ko, ZH(K
st oA = 0.64%< 0.92%7F B 7] A % 048%<t 0.01%7}F
Faom, YEFNa)TFE doA= FARIY &71d4+ 0.03%7F Bk
udl (M) e el Al 50081 A 2]t 0.15%7F Aot 1000HH°—H
M= 2378 0.06% Ekil, ZHE(Ca)dde A E7]dA BF Hass
Hol At}

Refresh =42 A 7F A2 90¥9F “Dajima’EFo] FaFo| 1 x+&=
Q& Table 3804 H& nvpe} o] T4 tiH| - 2172 kg/10ac] H] 3}t
50081} A= 246lkgo 2 13%7F TFEHA e, 1,000 A F=
2675 kg2 23%7F SFH FoA7E AT, EF AFFEFS BT
1,973 kg/10 aoll v]3te] 50080} A el5-= 2,338 kgo 2 18%, 1,00081 A |-
2463 kg0 = 25%7F SEe]l APt {FoAde] dBHAY. AP AEEE
o] 90.8%¢°l Blske] 50081} A2t 95%, 1,000 A 2]4t= 92.0% %
w24 “Dejima” %59 Refresh §WAEE= 1,00000 ¢ A2 7F 7 A2 <l
Aoz =)

= 3

V flo 1 rlr

Table 38. Effect of Refresh foliar spray of treatment on tuber yields and

marketable ratio of Dejima at 90days after planting.

Tuber yield(kg/10a) Marketable

Treatment . 1o

Total Marketable ratio(%)
500X 2,461 2,338 95.0
1,000X 2,675 2,463 92.0
Control 2,172 1,973 90.8
CV(%) 97 115
LSD(5%) 88.6 121.6
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Table 39. Effect of Refresh foliar spray treatment on tuber yields and
marketable ratio of Chubeak at 90days after planting.

Treatment Tuber yield(kg/10a) Marketable
Total Marketable ratio(%)

500X 4,038 3,794 94.0

1,000X 4,249 4,015 94.5

Control 3,514 3,195 90.9

CV(%) 25.2 15.2

LSD(5%) 156.5 1235

“Chubeak” #%°] S5 32 thn] 3514 kg/10 a0l ®]3ke] 50081 A 2] +=
4038 kg2 15%7F TEH o™, 1,00000 A2+ 4249 kgo 2 21%7}
STEA FoArt Aok wgh AEFEFE divlT 3195 kg/10acl 1]k
50081 A= 3794 kg2 19%, 100081 =] += 40156 kg2 26%7}
TTE At FolArE A=A 2 ar AEEE diH A 90.9%0°l
Hlsted 5008 42} 1,00000 < A F= 94.0% HE=Ah whebA “Chubrak”
#5°] Refresh GHARETE 10008 A 2|7} AA A o2 YEpsktH(Table 39).

3 rlo

o

1. Vitazymed®} CMS808 A & &3}

2001 2¥€ 5B 2002 697kA] 327] Ftel A =olA FE3F Vitazymedt
ExdA3 JIEA 270 CMSOSE FA3te] Vitazymes 3,000uH <4,
CM8082 1,000vH o & “Dejima” 2F “Chubeak” #Fo| AS&x7|¢ %=
15cem W7 d wjof sistx7]e 2H7t 138 9 Axsdch. 143 g2
60432 A{L “Dejima” FFolA XL diH]F+7F 1.9 cmol] W] 3}<]
Vitazyme 3,00081 ¢ =] 2] 72} CMK08 1,0008] 4 = 2] -+ 86.9 cm, 86.0 cm®
SemA L A, AAE hHF 66.0emE T 4.3 em(6.5%)9 4.6 em(7.0%) 7}
Aoy o942 A G+ vt 135706 Hlgte] 14.870, 14770 =
1270 o ©ta, A= uinl+ 21709 ¥lste] CMR08 A+ 0.470
ko Vitazyme A&l 02707F Aa1, A7 CMI08 #1274l 1.4 mn
A7k # A (Table 40).
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“Chubeak” #FolA A2 tv]7F 82.0cmol] ¥®]dte] Vitazyme &7+
88.1 emZA] 6.1 em(7.4%)7F Ao CMB08 A&l += 783 cm=Al 3.7 ecm7}
#He AFgoldeon, AFE tiulF- 615cmol HEe] Vitazyme A&
67.7 cm=ZA1 6.2cem(10.1%)7F A3, CMB08 A&+ 556 m=ZA 59 cm”}t
gatou SAA Aol= AT At A= CM808 Aol A vt Zpol 7t
AN, AAL Vitazyme AT+ 1.0mm7F FF oY CM808 A & ol A
0.6 78 %= 7F& A tH(Table 41).

Aol A FEF Vitazymedt Hx 3} 7B FREAA CMBSE 4
3Fo] Vitazyme< 3,0008] <}, CM8082 1,000u] <} o2 A
wel7h 2 wel sistxrlel Zbzb 134 W AxEste] FET]d AEAE
=A% A3z Table 42014 Bz wpel o] FAA(T-N) 32 oAM=
] 4.30%°]  HlEke]  Vitazyme 3,00081 ) A @ 4E 4.68%< CMB808
1,00081 < A 2] Fro A &= 4.45% = 0.38%<F 0.15%7F @Wkow ZF7]dg A=
0.40% <} 0.28%7F 2kt

Table 40. Effect of Vitazyme and CM 808 foliar spray treatment on the
Dejima potato’s plant height, stem length, leaves number per
stem, stem number per hill, stem diameter, node length at

60days after planting.

Plant Stem Leaves Stem Stem Node

Treatment height length number number diameter length
(cm) (cm)  per stem per hill (mm) (cm)
Vitazyme 3,000X  86.9 70.3 14.8 19 13.6 4.8
CM808 1,000X  86.0 70.6 14.7 2.5 12.2 4.8
Control 81.9 66.0 135 2.1 13.6 49
CV(%) 5.7 6.5 8.0 21.7 5.4 4.8
LSD(5%) ns ns ns ns ns ns
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Table 41. Effect of Vitazyme and CMS808 foliar spray treatment on the
Chubeak potato’s plant height, stem length, leaves number per
stem, stem number per hill, stem diameter, node length at

60days after planting.

Plant Stem Leaves Stem Stem Node

Treatment height length number number diameter length
(cm) (cm)  per stem per hill (mm) (cm)
Vitazyme 3,000X  88.1 67.7 13.9 14 12.1 4.9
CM&08 1,000X  78.3 55.6 13.5 1.7 10.5 4.1
Control 82.0 61.5 13.9 14 11.1 4.4
CV(%) 12.2 18.7 72 22.7 12.7 13.9
LSD(5%) ns ns ns ns ns ns

Table 42. Percentage of mineral components foliar spray of Vitazyme and

CMB808 on the potato leaves and stems at harvest.

Treatment T-N P K Mg Ca Na
Leaves Vitazyme 3,000X  4.68 0.40 717 1.09  3.63 0.09
CM&08  1,000X, 4.45 0.40 655 131  3.78 0.10
Control 4.30 0.31 533 129 342 0.07
Stems Vitazyme 3,000X  1.43 0.26 265 088 163 0.32
CM&0s  1,000X, 1.31 0.30 245 091 1.33 0.35
Control 1.03 0.19 1.30 085 274 0.23

A2HP)2 o= 0.09%, =714 0.07%<F 0.11%7F o, ZE(K)
SFFE dol A= 1.84%9F 1.22% 2dkar, =7]dA % 1.35%<} 1.15%7F @k
on, YEFWNa)FTZFS SdoA= FAety &7l A= 0.09%9 0.12%7F
wora, mtadH(Mg)dEFe oA Vitazyme 3,0008] ) 2 2] Lol A =

0.20%7F A lett CM808 1,0008H e} A2 7 ol = 0.02%7F 23] w3kt
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(Ca) &2 doAME= 021%9 036%7F Bho 7|44 BF A
27 ot

Vitazyme 3,0008] < 2} CM808 1,000u} & A&x7]9} 7Mstx7]o] dd
s sto] B2 0Y Foll “Dejima” FF0] Tl WX= F&e Table 43004
Hi= npe} o] F4Fe din] g 2548 kg/10 a0l H|3te] Vitazyme A 2]+
2908 kg o 2 14%7F TFE o™, CMI08 A& 2,920 kg2 15%7}
sTH A4 Zel7b AT I AEFES tiHl Tt 2,447 ke/10 aoll
H]3}o] Vitazyme A 2] 7+ 2,684 kgl = 10%, CMKI08 # 8] ++= 2,716 kgl &
11%7F S Azt Fodo] JAAZHJT. 28y AFE&S e+
96.0%°l "]kl Vitazyme &7+ 92.3%, CM808 A& T& 93.0%=
“Dejima” # %Al Vitazymed} CM808 HWHANXE 3= Ao AA|Z<l

Ao A7 e,

xS
o
L

pok
o

5]

32

Table 43. Effect of Vitazyme and CMS808 foliar spray treatment on tuber

yields and marketable ratio of Dejima at 90days after planting.

Tuber yield(kg/10a) Marketable
Treatment .

Total Marketable ratio(%)
Vitazyme  3,000X 2,908 2,684 92.3
CMS&08 1,000X 2,920 2716 93.0
Control 2,548 2,447 96.0
CV(%) 10.7 13.2
LSD(5%) 108.0 128.1

“Chubeak” #FA FF=2 oiv]5- 2,706 kg/10 acl ¥]3}e] Vitazyme
Al 31308 ke o ® 16%7F T E AN, CM808 A2l 7+ 3491 kgo =
20%7F SEo FAA zbol7F At Wk AR div]T- 2,501 keg/10 adll
H]3lo] Vitazyme 27+ 2,943 kg2 18%, CMB08 *] 2] -+ 3,196 kg =
28%7F S E ol ARE FoAdol 18 H A
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Table 44. Effect of Vitazyme and CMS08 foliar spray treatment on tuber
yields and marketable ratio of Chubeak at 90days after planting.

Tuber yield(kg/10a) Marketable
Treatment )

Total Marketable ratio(%)
Vitazyme  3,000X 3,130 2,943 94.0
CMR08 1,000X 3,491 3,196 915
Control 2,706 2,501 924
CV(%) 12.2 15.3
LSD(5%) 115.3 175.7

FEsS UG 92.4%, Vitazyme A2+ 94.0%, CM808 A 2 ++ 91.5%
ATt “Chubeak” ¥4 E VitazymeE th CM808E A E 3= Ao
AA XA Aoz AZLETH(Table 44).

4. DejimaEF 9 WolA AHA
7b. Z&A delA total DNA £¢
AFA el A AA7EA A= 2 9+ Dejima #E©] &7kl A 2w Al
AZ2AE AL aste 718 2 £ FAES Adiske w7kl A, FAE
g E YA AS 5ol tErkFig. Dve A&l o], A=A FHHH
P HEtA ol FFY sYAd ofFel gig «]%O] A7) ¥ o] ghaL,
LS FAEE B oAM= Edo] ofrlEo] Ao R Ho] gont
E7F o] FojA A &Sk AR aE vk itk
kA =l 32 dEqks =9 AEAL 9= Dejima &S F WHolAE
AHAsEaLA} 3
Ax AL e FAERGAA AR B2 7P 7kl e AxelA
total DNAE x4 o= 23 s, 1.2% Agarose gel oA d71d&<=
Ethidium bromide® @23 % UVtransilluminator Aol DNA bandZ
#2323 total DNA 7} Single band® YEFS tH(Fig. 3).
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23130
4361

2027
56

Fig. 3. Separation of potato’s total DNA on 1,29 agarose gel.
M : DNA size marker (A-HinIll). ABCDEFGH : Dejima

production by the seed company and imported seed potatoes.

Total DNA ¥4 Z7] @A A8 v} spgel A, Azte] o] dels)
99 F% §oo] Re WEA WA pHo WA HM, AFHom
A2 = DNAS 4% AHojAad 5527t =2 DNAS S %: et

Sul and Korban(1996)¢] A}&3¥ CTABHS Wad wig ol gl
DNAZ %%% © & A7 Yol DNAS %% 4 312, DNAS ¢E%
wob A2 £7F B W A% YUY Ao Y2HA

Y. Random primer o H] A 4
ZA7e] DNA o8 245 38t7] A8l ve] gAkel A 3e primers A%
32k Operon 9] 10-mer random primer 205 S ©] &3t AF=%
= A Al A FE4 total DNAS did o2 Sdgh 27elA]
A2 PCRS &9ld ® 1 Z3b= Fig. 49 2}

5Y DNA® 22 =734 PCRE 3 &dl% &3 RAPD band
$d2 primer Tl wel thFebAl YERSE A, RAPD band 4 AW ER
2ol 7 A A VERg T WMES] = Hhgo] otEl ZlomREH @e AL 7
el 7k 2 ZolE YERY & Al ARESE F 20719 OPR primers
OPR02, OPR03, OPR08, OPR09, OPR10°] 7} o] &Alo] &uviu #eh Sl
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1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

Fig. 4. RAPD band patterns of total DNA isolated from potato using 20
different OPR primers.

th. RAPD upA ol &% XA A4 718 Dejima FF WHolAd A3

HH(1996) 5 FAEET R AT A oA @Ay FHEs
Ao o3 Wi R t= RAPDe| 9|3 Mol o a3 oldttar st
AZEAE T7Re] A 713 Dejima FEN14 242 8] AAS total DNAE
o]g3sto] AHE primerd i W2 7247 §d Z278te|A PCRS dho] Aozl
RAPD band %749 Aols 7|7 ®¥H=EZ vlal A3k 249 random
primere] A A]Jgo A o] &Aool & FHoR 4 OPRO2 primers
o] &gt RAPD band ¥4< EW Fig. 59 Z4th.

478¢] EFEl3t band”} 564~4361 bp Atole] vElytar, M@ Aol ¢l band:
FAleaL 7F 71 E RS W, BYF 2 band S Bk ol 7
Aol A @A owm A ey H o To Aolvt UvE s7HES
of2de e AdE dAv F, 74 7l#dE AEE Dejima #HAE
Ho 7} AL AY FF4 Aol7b §lE 22 Dejima #5202 7|3ERE Ao 7}
LA

¢ random primer®] A HdrE OPRO3E ©]-&3 RAPD
band %AHS B Fig. 63 -t}
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2322
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56

Fig. 5. RAPD profiles of 7 different potatoes by seed potato production

company using random primer OPROZ2.

M : DNA size marker A-Hinlll). ABCDEFGH Dejima

production by the seed company and imported seed potatoes.

7 A3 OPRO2AIA YEE band HEAd 3= & A&
271 bandWte] 564~2027 bp ARoleol YERGELL Eoll A= YERYA] ¢ .

Sk primer W] Ao A band 7} 4717F UEFEATE o] A]lFe A= 2719
5% bend%ro] YERGLTE

bp M A B
4361

2322

2027

56

Fig. 6. RAPD profiles of 7 different potatoes by seed potato production

company using random primer OPRO03.
M @ DNA size marker A-Hinlll). ABCDEFGH : Dejima production

by the seed company and imported seed potatoes.
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o]#1d U9le template DNA%F =, WH3- &9 FAARE S 5% PCREA
ol o] AF I Estd A 7IQlg Ao w AZteEd. band7b yrER
7} 713 Aol A= 22 RAPD band 494<
random primer?l OPRO8S ©]&3t A3 E HW Fig. 73 2t}

es]
"rj
Q
T

M A B C D

Fig. 7. RAPD profiles of 7 different potatoes by seed potato production
company using random primer OPROS.
M : DNA size marker (A-HinlIl).
ABCDEFGH : Dejima production by the seed company and

imported seed potatoes.

370 5813k band7} WERRAL 2} 7]ﬂ‘§i Hoks wf, BF 22 band ¥
de Hol o] g 7| E Aol7t glo] 22 Dejima HEUS & F AUSLTH
random primer ¢! OPR09, 10& ©]&3% RAPD Z3E ®W Fig. 8 93
2o} o] A3 += Y2 primers AFE$ A= thE RAPD band Y=
H AT OPRO9E ©]&3 RAPD band ¥73S BWH 7719 5% 3§ band7} W
Wi, 53] E9 band¥d T2 7| #Ho A e ZAFeE thE band
YAS BAT & EodlA 564bp ool A% minor band’} Y™ A #F2
1741 "b Eoll A<= 2787 vEbst ot
2 By gE FToly WMol 9d Aojgta & 4 glond,
oko] ANE Az E u o] template DNA Xt} PCREZ7 wjio] vteh}s=
B

rok

mlo
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Fig. 8. RAPD profiles of 7 different potatoes by seed potato production
company using random primer OPRO09.
M : DNA size marker (A-HinlIl).
ABCDEFGH : Dejima production by the seed company and

imported seed potatoes.

)]

OPR10S ©]-&% RAPD band &S R 5702 81¢ band7} vhebstA vt
2000 =9] dEAFA = 3719 band¥ro]l YERWTH o] X template
&% % PCR &7 5ol 9] v o2 F4S B2otta AZE e o)t
ANE T8 B ANAAE Fasts 713E Dejima #HARe] tisk 57 <
random primersE o] &3] A& trdA band:= F 2171 k. OPRO2,
OPRO08, OPR09, OPRI10 primer7} Z#A}EE T 7V £ 4 ZA=

LUERITE o] AFoA X2 AAEE 7 7| #

N

Dejima #&ol digh

3
Aot AAE AH Aists kA A Ak 7adE 2
olgtE Fhpel ko] E ¥ dPor trEa, A K dAE 1
EA40] 2t o &2 e FFol vE7 Woldl &gk Ao] ofuef
AN B S 714, A, ES 5 S84 e o& A= At A4
Hoh olgg AS A3 FA57] a2 713 Dejima A9
e 54, A5 54, 738 2 FARA o FFWHo] F4 59
AT7F A Holof & Ao HeHAT
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Fig. 9. RAPD profiles of 7 different potatoes by seed potato production
company using random primer OPR10.
M : DNA size marker (A-HinlID).
ABCDEFGH : Dejima production by the seed company and

imported seed potatoes.
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7t GAsz Al A% FHEkS(RIRITH)

AFAG ALAME A FRg flate] 7S AN F&F A s
o] &3t GAsE AZFomA AAMA A5 B FFel A= JFS
HEZA S5l

TAAEE rﬂ%aﬂoﬂﬁ 99 10ell &3 T} AFAA ThSAE

Sl &= gEste] 119 Fol
T FAE o1& GAsE 0, 2, 4,
H 9d 19 3<% A2
WEE)E 87l $lskel ah¢uol A e st
gl stom, AKEALE ANz AAEA T
AN FAGEHE BE 1’411% 99 FE FA= FHetast garo] Yol
Aol7k 27 cem, T4 AWTG ol 48N wWoprt RSt o, AT 1194t
FAE FTAE Woldol® 04emZE Fi ATE 212 Aow, 12¢€4

TR = ok A @tk A4S A EF Fotdar tidwE 99

(332)ell W3 63U R AU FAEE AT

ok AT 1295 FAY FAE Wbt HARAY FoldFe Foks
iR gojxl= 4
Efmt7} o] Foj A A ekokr] W& Fow Az

AT 1192 FA0] GAs 2~4 mgL ' AelFE Wol Zol7k 0.7~2.0cn,
ol 21~227) AER wzstgor, GA; 6~8 mgL ' AT wWol
Zol7b 20~22cm, WolrE 30~317 HEE 22 AFE HATHTable 6).
1294+ FAol GAs 2~4 mgL ' H279 GAs 6~8 mgL ' A 7= 1192
TA AT 22 AEFE wou, WopdHE GAy A TR 5EFE
Wolzb Algate] dAokeh Aae Btk ol Al GAz: HAE TAY
Se7b vk Aol FRA Rkl GAy 2Hgel ofste] AUAE Ed9
oz 13 Agw &is o] ozl witolgt AZEh(Brian 5, 1955;
BA 5, 1957). Eo & 7 9H(1979) GAs oFAAEA Wtz q o
e Aeshs o g do] Zhp RS A K fRieie), 78 e

Ao AAGAER 5 opreit 0 vl g4e 24 5

=)
i
=
il
N
N
N
(J)
(@)
A
L
k)
N
_}.1‘_:‘
ACH
rot
o
—
[\
(o,
of\
o
4 g

A ﬁ»i
L

rlo
2
S

;&
)
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N

Fotdae HaE 994 FA0(33Y) Hlske] AFAE A2 =63 ~65%)

09 A= =903, GAs A A& FAeTEY 10~2601 478 = Wit}

SaAl GAsE Agstd ARG el Fo]l I

of wrolE FIAIZA 7] wiitoldt AZHAT(E 5, 1976).

A At v EFg FAol GA, dExA 5 AFEAA YL T

ARG ISR 0 11~12T0)& stEeA W3 AFFA ol 2

adAolgE ATFRIY(E T, 1976), 53 GA A= AU EE4
E 23t sterA wWolEs FHXIsHAl Hw FA O wolA]l ofb(E) ol

GA3 o] Folxlthal st% tH(Devlin, 1975).

22 Fuelste] tldked= Hartmans®t Vanes(1979)% GA10°M & %ol A
ote] Aol 7H okié}‘}iﬂ 1 olito] FolMe= Wole] Zo|rp FrhEu
2 wole] Bt gastdth 9o, Timm 5 (1960)8 L% GALS
Yol AFGHIER)S Zdigthal B askg

21963, 1968)% HAH] %UJEM o GA; 2 mgL ‘o] Hairia sz,
o] AgelME GAs 6 mgL oA B FHHo] GAs g FEolM EFF, AatA
ol wel tha zbo]E Holal vk Stowe®t Yamaki(1957) ZFARel GA
A7t FHErg 34 ol Ethylene chlorohydrin HUE 53t

Ho

B, 3] A1) WEH1960) 5 A AuEAY Hulwxs)
A Azl #afj A Azl wEkA 0.05~50 mg.L*l, 1~605r0]& & Aol &
AT BHadk A3 go] FHLoE diulF thEE 99Ak FA oA

%= 7HE =skow, AlF 1294 GAs FA g7k 92% = 7HE 9k

=

o9 v A el Nad FEe wth

A R e 2ol dUHEBE 84 EAE 60l el ik
AF LA FA FAATH 6 E BEOL GAs AT E A9
S5V =25 O FEY 14 B e AR Bee Zel7b it Table 6).

AF 1294 FANAE FAYTE dul TR 2ge] kot Bee
Mz h I, GAs Aol =¥ % AeE duTe Mssgon
24 GAy AY BEb ¥254% oA 43S ngth e ool
Hjakel GAs Ael 57 ¥S5% 2A Aestel 27 %A AL

_65_



b AL RAT T O TE 27 A%l BT W GA, AT
F7) Agol FAW AL nerh
GAs A1) =% 24 (Table 7)€ £714390Del A 49 a4 Fol

o] 2,180 ke/10 a(1009) 0] Hl8), A5 1194 5w i 5996 Skobir,
GA; 4~6 mg L' A7} 83~87%2 =ekon] 59 104(1009) S oiu]7o]
Hake] GA; 4~6 mgl 'AE b 91~U%E =okth Aok GA; 8 mgl !
A= A et oH, AT 1294 AR 22 4TS B
o= thu]7F e 9YA EAEA 19 st AAA G oln FHol 94
ElulE] o], Zol7|= wWEa gS7)7to] Aol Ao AAEI}L 7)o
il

Atk AR FALTY GA; AT F

AEFEH Aol ALGEo] %7] AFo] P sow AZEATHStowe <
Yamaki, 1957).

AT 12892 7SS AR FAR ALESY] A8k, GAs B &
AYAEE EEste] A8 S Arlstd e, Hle d#E 994 Dejima
FEo UvFE stal AT 11EA FAZe AF 1294 A4 FAHT
GA; 4 mgL' 30% AH#g 79 GA; 4, 6, 8 10 mgL 'S 5% AAAe 7=
A ANFR s FarolA FAl FaASAT. GAA S H = Bot
Zdolgt A o AEH e 4TS BIor, GA; 4 mgl' 308
A7t el g AQe o2 A gtol wlE), Welde® Ay A%

F% 3492 GA3 4 mgl' 5% A FHUTE 394%
Wkl GAs 8 mgL AP TR 294 % wE FEFS Yeblth(Table 8).

24 a7 @2/0d BE) 53.1cmel H8ke] GAs 4 mgL' 5% ATt
631lcemzE GA3z A F=7l =25 tH| 71t 10cneld AL, A+
thH] = 29700 HlshA GAs A2 T-7F 087 A= 2 73| A tH(Table 9).

FEFE g F(HEE 9LA FA4) 100%° vld] 7] FHQ 49 <
AL AF 1194 FA} AF 1294 T4 GA3 4 mgL! 307 AT}
88~89% = uin] ol 7HY LH3IIT 59 T AETFHAAS AT 11€4
FA FAE T} AF 1294 T4 4 mgL! 308 AL thu] el u] s
97~99% 2 & F#& EJtHTable 10).

L
X

rlo

2
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T3 AT RS AuiAE FEA e s gdE 994 BubeE ko] HAaE Qo
GAs 4~6 mgl! Ag 3= TR} A8 Z7tetsE AFS Ry
oy AT TFe A GAs AP AL AS AFe FHAHAT

AZA7F AGIR) st As27]de =3ds Blon,
GAs =l o3 Jao] oj=Ax %}zﬂﬂo»} Z71e] GAs®l %99
TFIATA Algate]l Aokgt AE7E Ho AlF4
Holvp thv] (&= 99 i B oh= gHAst

o] AFAkel GA; 8~1.0 mgL'E =

)

0%

Ho

o

N

0o fil
o &= oMy
TR
2

¥
rok

_}&
i
fz
v}
i
)
B

rlr
o r“"
otk
o
i
o
=
32
i

oFato] FHS FhAZE 4] H oz AZbE
ot 22 ANE TS, AF TSR T GAs 4~6 mgL1°

Y. TNZ-303(Brassinosteroid) 2 &3

FIAE FFE AFETAVEY 2FAA AAE e FHol ¢ Ehvtd
Dejima #&(7]2F)F oA 35+5g¢l TME AWste] AAsAt. AAEAE
TNZ-303¢l 537+ =] Aglgh & wWolidel= a4~ A2 2595 10%<1 Tl
Hlskol TNZ-303S 30001} A 2jgh 5=, Wol&o] 705%= thu] o H]sj
60.5% X =A UEytom, 45U %= TNZ-3035 3008} A2 g -7}
100% Wol&& YERE o, o= 85.8%= wol&o] "ojx TNZ-303%
30088 & A&7t F8lskAl ek th(Table 11).

r%ﬂ
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o] A¥+= Korshunov(1996)7F H.arsk A2 22
300N A ATl 245%2] EHE&HUE =
223%°] 2d&S UEd 3L o F & sz 3§

] AF AL o] diuF<] 60.7 emol
732 a7k

o i

o] 73JJrL Korshunov(1996)7} TNZ-303 34 =¥ - AgA A
A2 Al N7l 2L tiu]T 46.8 cmell W]3Fe] 300081 ¢} A 2] = 85 cm,
300uf e Aol A= 99 em o Avkal B gk A3 vty 3000 Y
i]g]:}{— _,T ].d 734,} our 300031]014 ;‘q]z]er‘:_ /\]—H]—E] 7:137,}_2_ E_O:]’"/ T 3}

ol

BAFE 22 23S 1Atk R<4{LEA(1998) 2] AR 7| &AL S (il NEfr R o
ot M EAE AE3 Fo] TNZ-303(3,0008) )& 2441 7F 3 %] A 2] &}
3 Ay 2Fo] 63%7F D, Ao 384%7F Bttn Hud WEy=

rlo

Aty 232 Bol e rgn A& wel tavsE AL Yl
03(Brassinosteroid) 300H] ¢ & o] A 7FAE 5x7F A AHA2]ZE
FE7 AEAE BHT Ads FEAT-N) FHFe doA diu+
4.30%0°l Hlste] 419% % 0.11%7F AA ot =7]dAM = 0.26%7F Bkl
1aHP)e A3t Z710A4 0.09%2 0.12%7F ko ZHE(K) g3 1.22%9}
058% %L, Z#(Ca) TF2 dolAE 0.33% Bkoy E7]oA = 1.47%7)
e o2 FAHATH(Table 13).

TNZ-303 30004} =] H&]+-o] VY T2 7o) T3] 1,268ke/104,
A 713ke/10acl vl TNZ-303 HA AP+ FFZFAA 31%,
FF A 67%= S5 E37F YELtH(Table 14).

3008 Aol S Ao A Korshunov(1996)7F H.11dk 15.6%,
Poland(1996) Al& 11w o] 13%, & AAuAl Artyushin(1996)¢] 12%,
Krzysztof(1996)¢] 18%7} S Aohil Hilgh AXRT H& FFold o
3,0008) A A 2] Fl A= Korshunov(1996)7F  #FAFe| A 300081 =] 2] A]
16.9%, % =/AEALE(1998)e] AUl 7125 ol Al W E 2o 3,0008] < A 2] Al
Sl A 6%, Tl 9%7F FFEATHE Haeks Ankd A
3000819 A7 RE WA "olx olf= FTA A AIZre] A7

Toz A7tE AT

H
Z
N
w
5%

Al

3L
=3
3L
o™ T
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2. %A ALANE T
7. RAAAA AR

EE AE2 AN xrbo] & s g i Avuy dFS
vt ZF AEwieh e Bagk As7)to] JeBRE olE A= AT
5 AEs #AAgste= Aol T3 H(Headford, 1962). 53] HAAl 2 EAe
A7) & g Ay, g&o] A=A dH, EY, 7IFxdS adEor
b skgivk(el ok 1987).

of AgelA AR AM7IzHEte] 71dE B, AFE G A
ZTA7F ZFolst A7)0l 1~299] 2%t A wolriA] A 2% 4~6T H]
d, 29 Fwol U7IHET=E7F 53T, HdY 7]=0] 88T = A=

obel= A ge ZehshA % kehFig. 2.
444 By 994 FAE 097 SRHGME)E FASAE|,
SRHMMAALHE ALoR Wobe A% Aol Auxe A

AR S A FAAA & e 783 WHSl shubo|th

Headford(1962)o] ¢J3l® LFFoli= FA o sHo] oFg uf AJ3HA

717bo] #S wl, L3 E3o] oqd u, Ao A Ry 2 X)W %<9
S

Aol 92 W AMsA TAHAS vk sk

el (HEA95E)E SHol A FAele vate Fdo] W2 fun

S w5198 SR Hol ko] mE FIHF BB REES
ZA G A3, Dejimats 9%5 9099 27583 BEF 11099 w753
2% YAl Aelvihe] A5EF A7t 2 AA R K] B A
o9tk & whsh ol FAA W Woldol, Wols, Wobkol wA A=
FAMIE FEAGEE, olE B Fusigel 60U oo =70
sk FolAE FAF W 2

AR ALAMI A BANTI WERE AR Fob D57} e Aol
= %



7178 19 174w, 12¢ 19¢

=0

AATE 24 129, 19 229 A47E 29 U= x7]9

27 AHT

o]
=

43]0)%, 124 19

-
T

7} 3~43)2, 119 179 BT

e 3%

Zolt Aho] 4]

1|

= %719 4477

o|J
T

Uy,
B

i

Aa Aol o g

)

23 8S 90%ol oz a7}

34 7] 7}

HE7] Al el A

A}
=,

(1976)°] =+

ki3

{F

ALAA A7)

gl

Jee )

- =
o

2 Aol A

2= A

=

}<tH(Tabel 17).

I

A5

!

S L Table 18914 49 30% 10a"d %7] 53

<

0

4

fite)

o

AAE7F 1,120 kg ~ 1,395 kgo] ™, 1

1,095 kg ~ 1,370 ke, 11¥ T BATolA = 104ke ~ 320kgo 2 12€ T

437k g Wtk

< 549 104l 10a

004
854 kg ~ 1,639 kgol™, 12

1

945

s

AANTE= 1508 kg ~ 2,360 kg, 19 3t

44717}

A2l A= 2,021 kg ~3,005 kg

-
s

QA7 ol A

it

™
R

-
it

b o,
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=
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T
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R

19560 cmx20 cm)7F = %Fo)
AR A
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e
=

7 kol tH(Table 19).
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=
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1 519920 AR A%H FFS AA, AuA, A6 P ANEE
SO we Aol mekd Avke 9FS Wi AoE nusw Yok

T3 Rex 5(1983)7 Bleasdale & Thompson(1969)2 7=} #]2] A 2
Aol A F37F 22cem, 30 cm, 38cm, 46 cme] 4x ol thE 3/d HITAE B
22 me) WAL 1001 keo & 74 wlFo] ob o] ARe] A
af i St

aYBER dvkxow wAst FF Bl FFo] AsfE o] Fgol AoFaA L
el A AR, A el 53R AfA R S ol
L2191 60 emx20 emZ AviskE Fol T aUF JE Fo=w

il
s,
42

>_11‘

O

o]
A Zy € thH(Tabel 21).
Heo] Ak AgAel P29l 50 emx20 cmoll Al A1 28 #Fo] 240 ke/10 a©]
2Q5™ 60 emx20 em 7ol Al 200 kg 60 emx25 em ol 4] 160 kgl &2 60 cmx20 cmX. T}
AR A FA AQ o] Bol wrF Al Feo] Sk, A3

QA F7EAE FAS YaldE 60emx20 emE A A S A EREE A o)

o A SEo] B AE
AFES A A7 195058 AFEo] shott o] Algo] o] Foj7]
ANAE WEe) LA AN NFen Agae] gor] AFA e

Aol st g A HE A ae Aol il
E3 Fazgel

489 718 - AgANA 2TEE AgA ] ArH i glo]
of ABeIAE ALAA AMA ARG A4S e AL TG4

S H S g FPEAT

Wehrmann 5(1983)3 <= 5(1995)2 k4 ddlsdel &+ Hic A4
HEE HA Alvjsta EYEAE addo=z &&= Ak = o9
TEE FHsbE wAC hed HAhe AavEE AR RA WS
WS FAge L 1FES FAES AASHY FA ZAd f9Y 21 S
Haslsh= Aolth AY Rk oY} A AS HAstelHA AEY FES
A2 gr3d 5 Jde dah HAXARTE T8ttt st
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H I (Table 26). 7]

Ao2 e tH(Table 28).

7Vski= 7 dFo] Atk (Table 27).
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fite)

7
Nlo

ol

1
T

T o]

=

7~14kg/10 a

o
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A=

°

the e fA}

(2000)2 <

R ek W (1972)°]

fu
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o]

o] ATH(Table 29). Leju} AE4
g e
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A L(Table 32), 25 A&7l
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A B Y (Table 33).
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27F e, Dejima EE9

Els

2l

H]F 3} AlH] =gk

bl

o

10~12 ke,

.

A @A o

Foith. Murphy ¢t Goven(1966),
12~15 kg, P205

<]

-
R

A = kthaL
- 75 -

(e}
AwAdow ANd 3

o dojME, 10a¥ N
12~15kg2] M= ZALE ATH(

19921}, Gething(1981)2 o] ¢}
A 0] A

°

AlHlol A W] o] AR 9
McDole(1978)2 Z&H|22] H|E3} AJH|

Ak
e

1

3 7o
-12.0 kg/10 a2 2 }EFRETH Table 34).
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3. duaxA Az axd

7}. Refresh A2 &3}

2000 84 5-H 2002% 697HA 44H7] Fkell SR RUOIE H E FE ol A
FEe el X9 AEA @459 de AeZ 433l Refreshs
5008 & 2} 1,000 9 ©. & “Dejima” ¢+ “Chubeak” 3%l
15emWl 2 7F 2 wjel NStz 7]el 7247 134 i Axste] H2 60U
A5 “Dejima” FFANAM 242 vl 47F 81.9 cmoll B1dke] 1,000H] <
A TE 861 em® 42cm 2L, 5008 AT 806z 1.3cem Bort
SAA Aole AT A, A, AEe fAgE AFoldlern, dae
Bl 13.6700 Hleked 1,000 A 27+ 0.1707F 2 AL, 5008 < A 2] 4=
0170 &tk A4 tiu 12t 0.1~04mA %= 7H= A H(Table 35).

“Chubeak” #F&oNA 72 dH]F+7F 96.1 ecmoll H]SFe] 1,0008]<) A 2] F-=
92.1 cm, 50081} 2] 7= 80.7 em® 4.0 cm~6.4 cm7} B kot A7 Aol
qAdTh A, AR, AEe frAbe AFES 2o, dae divlT 1377190
Hlske] 1,00001 < A2t 0870, 5000 A tE 207 #Bokth AgE
] 1.370E e 1,000 e} A2+ 0270 @okar 5008} A 239
0.17§7F A Ak (Table 36).

F(1988) Refresh 1,0008f & Alax1¢] 29 2vf(250 me/m*) et 67)
(300 me/m) Al 235 ES #F3 A3 g7 167 B B, 1,0000 &
53] WA E A= Al Hlste] 0.9707F wWokvhkeE Haleke Hlszgh
Aol on, 7 F(2001) 7FEAWAl “Dejima” #FF A= 1,0008H 4
Aol A 2ol tin ol wdte] 55em7F At Hashs e Aol
500 Aol A 3.8 cem AUTE HaelE AWtE AyES ®HQuh wI
Aot A Advts Raets AE Ak “Chubeak” &l 1,0008) 4 2}
500m 5 A Ak 10008 Aol A 2T G2 tiRltel Hlske]
28 cm, 3.3em7b Ak Haekes ARtE oY 4= 107 Bdthe
Haeks YA AT Aol s 500u AT AAFA o 1,000
A Fobe Nk AdE Bt

=

BE271Q 2%
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g Zi}o] E(Montmorillonite) HEZEo|A F=3 e =33
AEA GAdsEo] e Aoz 4T RefreshE 5008 <42k 1,0000) <) o 2
AEZ71Q0 24 15eme7F 2 wie} sisx7]ol] 2bz; 134 A sho]

FEA el ABAS B4 A= Table 3704 B whegl o] F Ax
(T-N) &2 ol A= oiul 4 4.30%¢°] Hske] 50001 A 2]+ 4.41%=
0.11%7F @okort 1,000 A+ 0.18%7F # At &7l A& 0.22%%F
0.06%7F Wkl AAHP)L ANAE 0.03% 0.05%, =7]14E 0.07%F
0.05%7F wekew, Z25(K) §F= A= 0.64% 0.92% Wkt
=71l M %= 048%¢< 0.01%7F Bow, Za(Cagdds A3 =714
B AL Aoz EAHY

Refresh WAE A E]7F 424 909 %F “Dajima’ ¥35° 542 4
2,172 kg/10acll w3te] 500WH 4 A 2] 7= 13%, 1,000 <} A== 23%7}
THEAL, FEFFES dHlT 1,973 ke/10adl wlske] 5008 A= 18%,
1000w} A& = 25%7F S5 A th(Table 38). “Chubeak” FEo| FFH&
] 3,514 kg/10acll wlate] 50081 A 2= 15%, 1,000uf < A e]4+=
21%7} SFEAAL, RS Ol 319% ke/10a0l HlSte] 500819 X @] =
19%, 1,00080 <} A 2]75= 26%7F S5€ A3 (Table 39)= 7ik(1988)=
Refresh 1,0008]4-& A5*& skeste] 29 29250 mL/m) <k 671300 mL/m') 2]
2315 EY dF3 A3 FEFE&2 A 433%° Hlsko] 733%= 30%7}
THEATHE ek 1,000 S 53] HANEAE FEES ol 62.5%0]
Hlsle] 75.0%2 125%7F Erhe Raugts 2e A Fo|drh 7 5 (2000)]
ojstil 3tFHd A Al Refreshs 7HFE3stel o353 23 s34
Hl T 2,700 ke/10 adll Wkl 30%57F shithe Halek 3 5(2001)2
7He A Al “Chubeak” &l 1,000u] 3} 500042 AF3gk A3k 1,0000H <4
Aol A kol 14%, “Dejima” FFoll A= 452 23%, 5008 A 2]+
A= 13% e SFAJATaL B 22 ol

ols} #(1963)2 FHAIEA A= AHAA FFAEEL olFdol Ao, A
BH710S Fote]l FEolof skal, 53 AEA7F W] Al e,
TEN ARG nEs
w e, A RS

F&A7]=d

k1
o
o
it o2
)
k=l
o



Refreshe @RAE A& 45, ol dlgt A2 Chubeak & Eo] A&
¥ ked 1,02099& H&F A5 FAHIHF7
10a% §T°‘01 3.259H Yo, Agu7l 983H Yo w A5o] 2291H Y
(100%)1 €l v 3}o] Refresh 1,00081 8-S FHAAELA F4=9)0] 4,0953 4,
7Zdedn] 9839, 25 31128 ¥ o= 36%7F E9kt)

Dejima #FEANAE 4¥F A A& 7tebsAldolA] Buidrts 7% ke'd
8209 S A&ste AALES B9, FAYFI 25 0] 161831, 9]
9684 ¥, A5l 6503 A (100%)1 6] H3te] Reflesh 1,0008] & w4
P& u A50] 1,037HDe= 60% =A FERS

w2k A Refresh= 1,0008] o2 w42 3te Ao FEFIFE B

BARE =5 Aoz Azrenh

N
N
o
fr
>
o
=2
>
o,
=)
8
N
N
]
N

1. Vitazyme ¥ CM808 A & &3}

A Eo|A FE3 Vitazymed =347 71 EAL =220 CM808E 20014
29 5E 2002 6€7kA 3%7] Estel A sk Vitazymes  3,0008 o,
CMR08< 1,0008]H o2 “Dejima” ¢ “Chubeak” #&ol| ASFZ27]Q0 =%
15em &7 2w} sRstz7)ol] Zbzh 13]% W A2 A3 B2 609 F
o] AHL “Dejima” EFANA =L v -7} 81.9 cmol] W] dle] Vitazyme
3,000 <} A2 g-¢F CM808 1,00084 e} A2l += 4~5mBE 2R, 4%
T 66.0 cmBTF 4.3 em(6.5%)9F 4.6 em(7.0%)7F ZATE A4 b
135710l wlate] 1270 o] ek, Aae iy - 21709 Hlste] CM808
YT 0471 ko Vitazyme A7+ 02707 A, A7 CMKI0S
A oA 1.4md %= 7= A tH(Table 40).

“Chubeak” #FolA =% tiu]47} 82.0cmel| H|3}e] Vitazyme A7 T&=
6.1 em(7.4%)7F Aot CM808 A 27+ 3.7 em7} & Ad3olslen, 47
hul = 61.5cmell Hlste]  Vitazyme A2l 62m(10.1%)7F AA 1
CM808 A& += 59cem7t #gkou SAZ Aol fIATh Arst B
CM808 A& F-ollAut ZFol7t Qi A2 Vitazyme A&7+ 1.0 mn7}
FASH CMBO8 A 2] 7-ell A 0.6 im"8 &= ﬂ%%‘ﬂr(’[‘able 41). o]+ Syltie(2000)7}F

H

[‘\F
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“Yukon Goid” ¥%< Vitazyme 5% o] A slo] upE3k A} A ol
T2 1690l Hlste] Vitazyme A7+ 7TY2 9Y9ALE witon JHA %
40%7F S7Fekdar, A mAow JANTE T1%7F Bkt Bk
2o An9gon X% “Thomson seedless” FZo] Vitazyme 508 &

Mzdolde AxAl 9lo] dEAv= AP 3B58HUT 387=E 8%7F FiL,

AL 200%7F F7rekA e ZolE 693 anol A 153.8 cn®  122%7}
AdETs Ha dos "ol Anslt 2y A S (20002 7k A A

“Chubeak” #&oll Vitazyme 3,000u§ 3 CM808< 1,0000) < Azt A}
Vitazyme 3,0000f <} A& Foll A =23 A& thu] 4 744 em2} 51.8 cm &}
FAFSEaL, F4E 08717 A lar, CM808S 1,000819) At =4}
AL 40eme 99 cem7F # %, “Dejima” FZF) A= Vitazyme 3,0008] <4
AT =233 A dul+ 793 emet 559 cmell H]EFe] 36cm, 1.8 em7}
3, G457 10717 Alen, CM808S 1,000uf < Hel4+ A5 HA|-ge=
gH] -9} Bl S=dtttE Bl AgRbdE Ay g oew ¥H2001)2 Chitosan
2008] Aol of A AAE 30iE3F FAske] dEek Ay 2 iRl 53.6 cmoll
Hlake] 56.0 cn® 4.5%7F AL, BaE 35704 43702 23%7F Wkthe
= A

A
Tl AEAE BA Ane F AA(T-N) §52 oA div+
4.30%°l ]34 Vitazyme 3,000 9 A= 4.68%<F CM808 1,000uH <4
Aol e 445% 2 0.38%9F 0.15%7F Borow Z7]olM e 0.40%9F
0.28%7F Wokth AAHP)S dolM = 33 0.09%, =714 0.07%<F 0.11%7}
Eoton ZAEK) TdHE oA 1.84%9F 1.22%7F Bka E7]oAM =
1.35%9}F 1.15%7F B Ao w EAEQth(Table 42).

Vitazyme 3,0008] ¢} 2} CM808 1,000u} H-& A&x7]9F 7Mstx7]o] dd
AEE 3 A2 90U Fol “Dejima” EFFo|l S5 e+ 2548 kg/10 acl

H3to] Vitazyme A 27+ 14%, CM808 A&7+ 156%7F S5 Attt &+
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FHe gu] T 2,447 kg/10 aoll H]Ee] Vitazyme A g T+E 10%, CMS08
AT %7 SElon, a2 T 96.0%° Hlste] Vitazyme
A 2] 7= 92.3%, CM808 A&l 93.0% % tHTable 43). “Chubeak” &l 4
TS oS 2706 ke/10 adll W3kl Vitazyme A2 16%, CM808
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FES 3FA Vitazyme 6008 Aol =+ A3} 7%7F 557, Nugget” =5 oll A

3,0008] ) FHANEA 10% FFEAohe B Bohes Bekil, “Snowden”
FZoNA 30000 AHAFAE 15% 4= S5E AdE Hmsd oy
“Kanona” &%l 1,20001 <) FHAFEA] 40%7F 59 “Frito Lay 1625”
=&l A 1,500‘3]10—1 FHAZAD FA gl Hlgto] A 26%7F TTH A=

B Hos "ol Aai
wak Alfalfaziu] E4o| Vitazyme 30008 8S 4w =3k Axp 139
89%, T2 10%sTHAttE Hil Bt &
TS 44%, H3h= 20%, AY s 37%, 2ol 52%, &' 38%, E
“Thomson seedless” # %ol Vitazyme 508] & Al Zdloldof AR A]
FFE 6%7F FTEJTHE B Bk e Aoyt el A 30008
FAAFA 16%7F S5EATHE BuskE FAEE Y, A 5(2001)0] 7S
A Al “Chubeak” % ZFol Vitazyme 3,0008] 9 =& Foll A G20 15%
23, CMB08< 1,0008] <} A ]+l A 29%7F S5t Bl

B "ol Ao v 5(2001)2 Chitosan 2008 ol o} ] 7H2}E 30+ 7F
AAste] sFe A3 FaFol v 1,871 ke/10 aol] Blgte] 2,011 kg
75%7F =t Bi BRoe 9 439
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total DNAE (Fig 3) Ul o= FY3s 7oA RAPDE4] 23, OPRO2,
OPRO03, OPR08, OPR09, OPR10°] ¥i==¢} JEf7} A osto] 7h o] &4 o]
ol Awate] RAPD 41l o]-&stlth(Fig 4). ¥ primers ©] &3}
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=21 A4S GAE 540 o
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2709l wh=vwtko]l Yea(Fig 6, 8), 53] E7|#¢] Dejima #E A+ %9
W=7 YERUA] ekt =3 OPRO9I A= E713#9] Dejima #3504 o &
71%#¢] Dejima #F 34+ o8 M=dds Btk o] AygEnt B 5o
27y Wole] o5k Aol & < glou, tE primers o83 A
2e MEdds BHo ol DNAY Fx4 PCR 3] A3AAQ 24t
ofgh o= Hlth
Kraus(1945)2 wrdstAl #3] & Russet burbankel Al © < 713 o]
= =T s o] dek AAREY Fad A
FES 2 719S O 7HEst A7) wigoldkar st
gk Bodlaender(1963)oll ©]at¥ 37 wlth7]e shd(REik)o] & B¢
7o Aso] AR E v HAHL 2ol ot Al AASA o] AIH
ox 719M7F Avar skl

A= 2 e FFS Hol 22 FFo=

=
F 4, BEw

_81_



(1991)el ¢

[

=

7131

il

N
&3

oF
|

b o,

S

o% HIi

q

K

H=

rvzel

fu

}o]

S

3}o] 2]
Greulach ¢} Adams(1976)= U3k EFo] A= tf

T

o

N

-

o
K

%

=

=
g

)

Aol

1

T

g o}~

o] & AL A=AuiZE A Aol oA tha
)

ol
o}

00
go

NG

B

ayez Ay ol

_82_

b

73

=

A7k A Holok & Aolth

[e)
[}

Dejima #HA+2] & Ej 4

=]
24



V. 4 8

Azre] @7 4~549d Al TAE AFA A A FEEr] flske
AZAME S stz AsAFzdAd o FAFHAENS, AHA A7,
A2 A, 384 A Ae] &3 183 Dejima F&

1 ]
HolA AASS AAse] e e ARE A9

o =3

EEAEE EESE

d

AlF7He HHH* s AZANE SR L&t A AFelA 44

FollA 9¥el F&ato] AMEE
el 2180 kgell Hlske] GAs 4~6 mgL Ael7elA A5 114€1ko] 87~83%,
AF 1294F 82% ol ou 59 A< F&A i 7~ 3,055 kg/10 acl
H8ke] GAs 4~6 mg L' AgolA] AF 1194 94~91%, 1294 90~89%
FEo R BA o] vste FEekA

2. TNZ-303(Brassinosteroid) 300u] 4 EA4 o A Aaldx}, A2 259 &=
TNZ-303 =gl FolAe &85 705%% thu] 7+ 10%0)] B8] & A3 =k
AEarEE giv) gt b8 67% S5 AT

R

3. A& A=Al AN AgelA 49 sk 27194 102 2709
Fit FETFES 129 T AT 1288kge w2 Ad =i, tee 14
sk A7 1,233kg, 119 T BTV 212kgwel At 58 B A=
14 ke AA77F 2513kg, 129 T AA77F 1934ke, 119 S AA7
1247kge o2 A A7]= 129 TFH 14 skl A4 k= Ao Ttk

4. 72 AgA ZAA XA 102 270 B 52 60 cm>20 em7t
1,349kgo = AYd =i, < 50ecmx20em”ZF 1,290 kg, 60 cmx25 cmT-7}F
1,270 kg = ©] 91t

aglar 2xk AR 49 St AETFEFS 60cmx20cm A 2 ol A

5
1468kg, b9 FTw% 2378kgo 2 thE A2 A nleir T4 HTFS BHITh
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5. AFAY AAul AAAH FS N -P.0s -KoO= Z+2F 139, 108,
11.8kg/10 a®] el AATH

6. Refresh, Vitazyme % CM808E FAWA¥ES A3} Refresh AEl&d+=
“Dejima” ¢} “Chubeak” F #& R 1,000819 AHzlolA 25% F =AU,
Vitazyme 3,0008f 42} CM808 1,0008f <} 8] 4= thZFHt} HAAHo] #9]

2717t FAHAT FRHE 10~11%4% 35 332 e,

7. el A AuE 2l = Dejima FF 2 WHolAl #HAS RADP
$%+ Random primer(OPR). OPRO1%-E¥ OPR207}A 2] primer < %A+
RADP #4o #3t3st primer= OPR02, OPR03, OPR08, OPR09, OPR10°]
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