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Summary

The morphological characteristics, distribution and growth environments of local
varieties of persimmon were investigated from 1991 to 1995 in Chollabuk-do,
Korea and their phylogenic relationship was analyzed for PCR products of DNA
from young leaf amplified by URP primers of 20-mer oligonucleotides. The

results obtained are summarized as follows :

1. Seven unreported local varieties including Jangdungyi, Chamsusi, Susugam,
Palasi, Daebachimgam, Hwanggam and Chalgam were confirmed to grow in
Collabuk-do. Among the total 35 varieties in addition to 28 reported varieties,
6 varieties including Hwanggam, Daebachimgam, Palasi, Hobakgam, Baesi,

and Goljangdungyi were in danger of extermination.

2. Tree forms were classified as one of four types of conical, half spreading,

and spreading, unformal spreading along with the width of branch angle.

3. Lentice]l sizes varied with varieties and it’s colour was observed to be light
brownish gray, yellowish gray, medium gray or dark gray. Local varieties
could be indentified by the combination of lenticel size and colour and tree

form.

4. Leaf size was highly variable among local varieties with the maximum in
Wolrigam and the minimum in Palasi. Leaf shape was observed to be oblong,
orbicular, oval(most frequent), or rhomboid. Sprouting date was between the
15th and the 19th in(April, and leaf abscission occured in between mid oct.
and mid. Dec. with earlier abscission in Palasi, the early-maturing variety.
The colour of falling leaf was strong reddish orange, grayish reddish orange,

or browbish orange(most frequent).

5. The leaf apex was exclusively mukronate mith exception of Kkossi with
obtuse apex. The leaf base was mainly obtuse and attenuate. Length of leaf
petiole was highly variable among varieties with range of 1.05~2.7cm.

6. There was no difference among local varieties of persimmons in flowering
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time, but Palasi bloomed early on 2nd, July and Jangdungyi did a little late
on 6th, July. Flower colors were for the most part 'pale yellow’. Corona
types were almost similar, but its upper part was longer or shorter than the
bottom part, or the same as it, according to the center of the slender part.
Most flowers chiefly gave forth a little fragrance, but big flowers among
them didn’'t emit any fragrance. Big kinds of flowers maily inserted big fruit
and small flowers small types of fruit. As the result I could forsee the fruit

size according to the size of flower.

Fruit fresh weight was very different in each size of local varieties of
persimmons. Wolrigam was the biggest as 210g and Kkossi the smallest as

48g in weight.

In the center of types of fruit there were some dense hairs mostly, but no
hairs and many hairs. Hobakgam and Goljangdungyi had lots of small spots
on the surface of fruit. Jangdonggam and Moksi had big black spot that
was distinguished remarkably. Most fruits such as Toongsuri had no fruit
blot. Fruit color was 'vivid reddish orange’ in general, but there were ’'strong
reddish orange’ (Namyangsusi, Palasi), orange (Daesi, Hwanggam), ’strong
orange vellow’ (Ttogarigam), 'strong orange’ (Kaejeungsi, Mulgam, Milsusi,

Hobakgam, Goljangdungyi, Soibansi, Jangdungyi).

Types of local varieties (Jangdonggam, Chamsusi, Namygangsusi, Baesi,
Godongsi) containing high-sugar, indicating 23 Bx in sweet were good
Suksi. Golgam was the hardest persimmon and local varieties owning water
possessed much fruit juice. Palasi was harvested toward the end of

September as a precocious species.

Shapes of receptacle are separated into ‘rounded, chrysanthemum,
obtuse-angle square, unregular square’, etc. Aside from caryx their sizes
were very different according to many varieties of persimmons, but had
nothing to do with fruit sizes. Palasi was the longest in the caryx and

Ttoongsuri the biggest in it.

. There was much difference among local varieties in seed number: Daesi,
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Jangdengyi, Byojori, Mulgam, Milsusi, Goljangdungyi, and Hwanggam didn’t
possess any seed and Dure, Jangdonggam, Hobakgam were very remarkable
in their characteristics because they had many seeds. Godongsi was the
smallest in seed number, seed size and seed weight and Gojongsi was the
biggest. Types of seed were divided into 'round, crescent, oblong and
ovary’ into 3 types of seed. Toongsuri, Chambansi, Kkossi had 9-10 regular
types of varieties and Kaejeungsi, Palasi, Hobakgam and Daegam had
unregular ovary, and so I made it possible to distinguish themselves for the

most part because of there being 8 types of regular species.

Chollabuk-do local varieties of persimmons were scattered much in the
surrounding area of Jongup-shi and Wanju-gun, the inner valley of the
mountain of 100m - 300m high, which has comparatively gentle climate. In
particular ‘Dure’ was harvested much in the neighbor districts of
Unju-myon, Whasan-myon, and Kyongchon-myon in Wanju-gun, and
‘Godongsi’ in the district of Tongsang-myon. 'Moksi’, being distributed in
the large area of city, county surrounding Jongup-shi, took 70% in the
distribution of local varieties of persimmons in Chollabuk-do, while
distribution frequency of producing local varieties was very low in the plain

areas like Okgu-gun, Iksan-shi, Puan-gun, etc.

As climate condition the area of groups of villages indicated the lowest
degree of average -1.1° C in January and the highest degree of 29.5° C in
August, when it was examined in the surrounding area of Naejang
mountain zone in Jeungeub-shi, the district of planting local varieties of
persimmons. Maximum air temperature in this area was the highest degree
of 31.1° C and the lowest air temperature was -57° C in the middle of
August. Soil temperature was 3.7° C in January. Humidity was low in the
degree of 75% in March - April, and high in the degree of 80 - 90% in
July - September. Light intensity was long in the degree of 144klux in
May and short in the degree of 50 - 62 klux in December - February.

Soil of Unju-myon in Wanju-gun grouping local varieties of

persimmons, and of Naejang-dong in Jeungeub-shi contained weak acidity
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of 57 ~ 58 in PH. Humus contents 169% ~ 16.4%, and P05 18mgxg,
full nitrogen contents 0.74% ~ 0.76%, Ca 1.2me/i0g ~ 14me/iong, Mg
0.3me/i0g ~ 0.4dme/iog, K 004 ~ 0.05me/i0g, CEC 12.64me/100g ~

1286me/ 100g.

As the result of applying URP to this experiment, URP-2F, URP-4R,
URP-17R, URP-25F could be applied to the detection of much DNA

forming in persimmons.

DNA band of PCR amplified local types of varieties into NTsys computer
program through URP primer, 1 could divide 4 large groups of local
varieties of persimmons. Chamsusi, Baesi indicated independent group of
local types of  wvarieties and they showed particular hereditary

characteristics in relation to relatively remote kinds of varieties,

compared with two different groups.

v -
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Spreading Conical Half spreading  Unformal spreading

Fig. 1. Typical tree forms of persimmon distributed in Chollabukdo area.
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Orbicular Oval Oblong Rhomboid

Fig. 2. Typical leaf type of persimmon.
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Obtuse Cuspidate Mukronate

Types of leaf apex

Rounded Obtuse Attenuate

Types of leaf base

Fig. 3. Typical forms of leaf apex and base of local varieties

of persimmon.
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Fig. 4. Typical fruit shape of persimmon.
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Types of fruit base

Fig. 5. Typical forms of fruit apex and fruit base in local varieties

of persimmon.
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Fig. 6. Typical fruit skin blot of persimmon.

Mige #bbmellowed)sh Hidry frui)2 ks st n KIS A Kot
o 90%7t @ [41S (g W WE JFaAT A BARYE hasrel K
t RES Ahel HEAQ EAKOZ FRIEY D ool s ERIAE
Bx 2229 Qo|, A7) FASAC™ BH Polst W AU

= T

- 13 -



o o

A B C

Chrysanthemum Obtuse-angle square

D
Round

Irregular square

Fig. 7. Typical form of receptacle in local varieties of persimmon.

fire 99X AAFHEe £& Az AT Zolg 1§ TES

= Wist ey

o,

/
A B C
Round Crescent Oblong
Type of seed




8 seeds 9~10 seeds Irreguar

Ovule arrangement

Fig. 8 Typical forms of seed and ovule rangement in local varieties

of persimmon.
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Z, P:Os& Shimadzu UV120-02& ©]£&3o Vanado -molybdateftZ: () o2,
Ca, Mg, K& Perkin Elmer 2380& ol&3lo] EFRXSHELZ FA3dony,
CEC+ IN-NHOAC fiif#o2 24 #3y3tycoh

3 o AHEol FHHD Ys G NHEH FAeA Ade AP
Gt A WEEES BEE do] 19915 1993d 7Sl iy, M, i, X
g 52 ZASNAY. BEMBLEE JIMBEEE 723900 mEe ZuT 2
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o HEEHA BHQA 30cm ol MiBHE HAso ZASIACY. XEe =A
< ¥ F&E VIFoE Hwede Mesldg dwWg 2-33 AAEH o
Horticultural Lux Meter(Takemura®l. AAR)E ol &3t 37] A FA M o2 23

ZA4% Ae FufEz YetdRAn 22 Aol 229 Hitiopen area)lME =

4 wzetd.

4. URPE °] &% BMIERL £#7
58 z2&d AAAS A YAt BERAEMmE Mgk dxE
Aol FAAYstA

(1) Genomic DNA ¥ ¢

A #el FAdE 5-10g Kt Kkl Wi AEEERZ FYF AW A
AM EAF ETE BRI oS AE7E A @& L2 DNAZ B o] &3l4
o} DNA il & #1995 98l Bng Wi Fato tp2} o] HAEY
. vhdlE B K 100mgS 15mLe test tubed 711 FZ8& £&® (200mM
Tris-HCI, pH 80 : 200 mM NaCl : 25mM EDTA : 05% SDS) 500u4& #7138t
Z Aol F 65T F2Fx 1AIF F< incubation® th&ol chloroform :
isoamylalcohol(24 : 1) Y3 E¥% ¥ 12000mpmolAH EOS#SIT. LRES
AAE2E FEO &7132 054 volume? isopropanol& H7tslm Ao A 1083 1
2 & 12,000pmol A 5237 94 E3d DNAE UMt 70%9 ethanol2
DNARHMEES #tfksld WFAx$ ¥ TE buffer(l0 mM Tris- HCl pH 80,
ImM EDTA) 50utol €33ttt 10mg/ml RNase 2uE ¥ol 37CoA 308 i
atd 2 BA &Ko 54¥ RNAE LS. DNAT SRS DNAE 10082 3
A3t spectrophotometer& ©| &3t 260nme BKEES A3 A},

(2) PCR #tg

1) Template DNA : 9 Jighol 2&] hhil¥® 7+ genomic DNAE 10 gg/mLZE
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TEE XYY F 5uE A HFFEE S0ngZ o] PCR KHME] o] &31%th
2) PCR primer © e/ k9] DNA 9hBujdel 7wl 2 28] WS 20-mer
o] oligonucleotide® +4 ¥ URPE B¥FHEH Bl A FIHs Q)
3) PCR¥HE % : PCR¥$ ## S 10mM Tris-HCl (pH 80), 50mM KCl,

1.5mM MgCI2, 001 % gelatin, 100ng prime, 50mg template DNA, 200¢m

K

dNTP(CTP, dTTP, dATP, dGTP), € 25 unit Tag polymerase(Promega)& %
WA RHEGHHKS 50u7t H A 3tdth. PTC-100(MJ Reasearchif)e] PCR #3es
o] &3l A3 DNASMS 93t 94T oA 583 2 F cycledlAl DNAWA LS

&

94Tl 1%, annealinge 55Tl A 1% ¥ DNAGA S 72TColM 2808 8%

o]

cycled 2Aldlen, {F DNAGAHL 58202 3grt #ig® PCRAES TB
&34 (45mM Tris- borate, ImM EDTA pH 80)o 2! 1.8%<2] agarose geloll A
S vol/cmZ A7) gE T F ethidium bromide& ol H4sted UV lamp o} ol A
DNAW=E #13tgih.
(3) B&EBHR 54

7k Meiz& PCR Mgt PCRM=9) fifol wady A8E ANsS NTsys
program®l 93l 43 7ho] HEMWEE FarstF .
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S wz(Ad 1-8), FFEFAR 1-13), @sAFR 1-15), ZolA(ARR
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Folddd. 193 AR Yl (ARR 1-5), BHi(ALZ] 1-7), E2H(AR 1-14),
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< RAKA Aol EAALT HEa REKE ¥ RE AhE SH8 4y
pel
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HolAn TR 1-1), AMAHR 1-2), FaA Az
1-3), ZRol(AkZ 1-4), 2z (A2 1-5), @HHALR 1-6), &Hi(AHD 1-7), Sl
(AR 1-9), F AR 1-10), PSMALR 1-12), AR 1-14), FFA (AR
1-16), FFANARD 1-17), FZFTIARR 1-22), KBHAFR 1-25), FuA(ALR

1-26), 7 (AF21 1-34), H (ALY 1-35) §& M Holdew yrixe Ft A
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Table 1. Tree characteristics of local varieties of persimmon distributed in
Chol labukdo, Korea

Local

variety Form*  Vigour Lenticel ,Branch angle”’
Densityinosca?) Size  Color’
Toongsuri C Vigorous <1.5 Large DG B
Daesi C Vigorous <1.5 Large DG B
Wolhasi C Vigorous 1.0~1.5 Medium MG B
Jangdengyi C Vigorous 1.0~1.5 Medium LBG B
Wolrigam D Vigorous 1.0~1.5 Medium YG D
Gojongsi C Vigorous > 1.0 Small LBG B
Bansi D Vigorous 1.0~1.5 Medium LBG D
Byojori B Weak > 1.0 Small DG A
Dure A Vigorous > 1.0 Small LBG C
Duri A Vigorous <1.5 Large LBG C
Jangdonggam C Medium <1.5 Large LBG B
Kaejeungsi A Vigorous <1.5 Large LBG C
Susugam B Weak > 1.0 Small LBG A
Mulgam D Vigorous 1.0~1.5 Medium DG D
Godongsi B Weak 1.0~1.5 Medium LBG A
Chamsusi C Vigorous 1.0~1.5 Medium DG B
Milsusi C Vigorous C1.5 Large DG B
Namyangsus i C Medium 1.0~1.5 Medium YG B
Palasi B Medium >1.0 Small LBG A
Baesi B Medium <1.5 Large MG A
Hoparkgam D Medium <1.5 Large MG D
Gol jangdungyi A Vigorous 1.0~1.5 Medium YG C
Moksi A Medium >1.0 Small DG C
Soibansi B Mwdium <1.5 Large DG A
Daebansi D Vigorous 1.0~1.5 Medium LBG D
Chambansi C Vigorous 1.0~1.5 Medium LBG B
Daebachimgam B Weak <1.5 Large DG A
Jangdungyi C Medium > 1.0 Small DG B
Kkossi C Medium 1.0~1.5 Medium MG B
Hwanggam D Medium <1.5 Large YG D
Chalgam C Medium <1.5 Large LBG B
Tokae B Medium 1.0~1.5 Medium DG A
Ttogarigam C Medium 1.0~1.5 Medium LBG B
Golgam D Vigorous 1.0~1.5 Medium LBG D
Daegam C Vigorous 1.0~1.5 Medium DG B

z)

See Figure 1

*" LBG ; Light brownish gray, MG ; Medium gray,
YG ; Yellowish gray, DG ; Dark gray

¥ A: 21~30°, Bi31~35", C:36~40 °, D:41~50 °,
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Table 2. Leaf and petiole characteristics of local varieties of persimmon
distributed in Chollabukdo, Korea

Local Width Length Index Scar Shape” Young Sprouting
variety (cm) (cm) (L/W) size(ar) color”’ time

Toongsuri 8.9 15.4 1.73 137 B LYG Lat, April
Daesi 9.2 15.5 1.68 143 B LYG Mid, April
¥olhasi 8.7 14.5 1.67 126 B LYG Mid, April
Jangdengyi 8.0 13.6 1.70 109 B MYG Mid, April
Wolrigam 11.2 15.5 1.38 154 A MYG Lat, April
Bansi 8.8 12.9 1.47 114 A MYG Mid, April
Byojori 9.6 15.5 1.61 140 B LYG Mid, April
Dure 9.4 16.0 1.70 150 B LYG Mid, April
Duri 6.7 12.9 1.93 86 B LYG Mid, April
Jangdonggam 7.3 12.1 1.74 88 B LYG Mid, April
Kaejeungsi 8.7 13.5 1.55 117 D MYG Mid, April
Susugam 8.9 15.3 1.72 136 B LYG Mid, April
Mulgam 11.2 14.9 1.33 147 D MYG Mid, April
Godongsi 8.0 15.3 1.91 122 B LYG Mid, April
Chamsus i 8.4 14.8 1.76 124 B MYG Mid, April
Milsusi 10.2 14.1 1.38 144 B LYG Mid, April
Namyangsus i 7.0 12.5 1.79 88 B MYG Mid, April
Palasi 6.9 11.7 1.70 81 B LG Mid, April
Baesi 8.2 10.4 1.25 118 A MYG Mid, April
Hoparkgam 8.5 12.9 1.52 110 B LYG Mid, April
Gol jangdungyi 7.7 12.7 1.65 98 B LYG Mid, April
Moks i 7.6 13.5 1.78 103 B LYG Mid, April
Soibansi 7.3 12.2 1.69 89 B MYG Mid, April
Daebansi 8.5 13.2 1.55 112 D MYG Mid, April
Cham ban si 9.3 14.4 1.55 134 B MYG Mid, April
Daebachimgam 6.9 14.2 2.06 98 C MYG Mid, April
Jangdungyi 7.1 10.2 1.41 106 B LYG Mid, April
Kkossi 6.9 14.1 2.04 90 C LG Mid, April
Hwanggam 8.8 15.2 1.73 134 B MYG Mid, April
Chalgam 7.4 14.5 1.96 107 B MYG Mid, April
Tokae 9.3 13.6 1.46 126 D LG Mid, April
Ttogarigam 9.0 15.3 1.70 138 B LG Mid, April
Golgam 8.9 13.6 1.53 121 B MYG Mid, April
Daegam 8.1 12.7 1.57 103 D LYG Mid, April

To be continued
! See Figure 2
YLYG Light yellow green, LG ; Lettuce green, MYG ; Moderate vellow green
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Table 2. Being continued

Local Falling Falling Petiole
variety time color” Apex Base
leaf shape"’ shape”’ Length Diameter
(cm) (cm)
Toongsuri Ear,Nov  SRO C C 2.04 0.16
Daesi Lat,Oct BO B B 2.05 0.17
Wolhasi Lat, Oct BO C C 2.28 0.24
Jangdengyi Lat,0ct SRO C A 2.06 0.18
Wolrigam Lat,Oct BO C B 2.17 0.21
Bansi Lat, Oct BO B B 1.61 0.15
Byojori Lat,Oct GRO C C 1.93 0.17
Dure Lat, Oct BO C C 1.15 0.19
Duri Lat, Oct BO o C 1.99 0.17
Jangdonggam Lat, Oct BO B C 2.20 0.18
Kaejeungsi Lat, Oct BO C B 1.87 0.13
Susugam Lat, Oct BO C B 2.36 0.22
Mulgam Lat, Oct BO B A 1.29 0.22
Godongsi Lat,Oct BO o B 1.23 0.22
Chamsusi Lat,Oct BO C B 1.39 0.18
Milsusi Lat,Oct BO B A 2.27 0.20
Namyangsusi Lat,Oct SRO C C 1.56 0.11
Palasi MID, Oct BO C C 2.71 0.13
Baesi Mid, Oct BO B A 1.22 0.23
Hoparkgam Lat, Oct BO C B 1.19 0.17
Goljangdungyi Lat,Oct BO B B 1.31 0.19
Moksi Lat,Oct BO C C 2.24 0.21
Soibansi Lat, Oct BO C C 2.11 0.14
Daebansi Lat,Oct BO o C 1.23 0.17
Cham ban si Lat, Oct BO C A 1.15 0.16
Daebachimgam Lat,Oct BO C C 2.07 0.19
Jangdungyi Lat,Oct BO B B 2.01 0.15
Kkossi Lat,0ct SRO A B 1.05 0.18
Hwanggam Mid, Oct BO C B 2.01 0.13
Chalgam Lat, Oct BO C B 1.78 0.22
Tokae Mid, Oct BO B A 1.54 0.22
Ttogarigam Lat,Oct BO B B 1.73 0.17
Golgam Ear, Nov BO B B 1.62 0.13
Daegam Ear, Nov BO C C 1.66 0.22

x)}

SRO ; Strong reddish orange, GRO ; Grayish reddish orange,
BO ; Brownishorange
¥} See Figure 3
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Table 3. Flower characteristics of local varieties of persimmon
distributed in Chollabukdo, Korea

Local Mid,
variety Flowering ColorﬂLength upside underside width Fragrance
time (mm)  (mm)  (mm) (mm)
Toongsuri Jun 4 PY 17 10 7 11 Yes
Daesi Jun 4 PY 15 9 6 10 Yes
Wolhasi Jun 3 PY 18 8 10 13 Yes
Jangdengyi Jun 5 PY 16 7 9 10 Yes
Wolrigam Jun 4 PY 17 9 8 12 No
Gojongsi Jun 4 PY 16 10 6 10 Yes
Bansi Jun 3 MY 12 8 4 10 Yes
Byojori Jun 5 PY 12 6 6 8 Yes
Dure Jun 3 PY 14 6 8 13 No
Duri Jun 3 PY 13 6 7 13 Yes
Jangdonggam  Jun 3 PY 17 13 4 14 Yes
Kaejeungsi Jun 6 PY 15 9 6 9 Yes
Susugam Jun 5 PY 12 7 5 8 Yes
Mulgam Jun 3 PY 16 11 5 13 Yes
Godongs i Jun 3 PY 15 7 8 12 No
Chamsusi Jun 4 PY 17 9 8 13 No
Milsusi Jun 4 PY 16 9 7 12 Yes
Namyangsusi  Jun 3 PY 13 8 5 11 Yes
Palasi Jun 2 PY 11 7 4 8 Yes
Baesi Jun 3 PY 15 7 8 12 Yes
Hoparkgam Jun 3 PY 16 9 7 11 Yes
Gol jangdungyi Jun 3 PY 16 11 5 13 Yes
Moksi Jun 4 PY 14 8 6 11 Yes
Soibansi Jun 5 MY 12 6 6 7 Yes
Daebansi Jun 3 PY 17 12 5 13 Yes
Chambansi Jun 5 PY 11 6 5 7 Yes
Daebachimgam Jun 3 PY 17 10 7 13 Yes
Jangdungyi Jun 6 PY 13 8 5 8 No
Kkossi Jun 5 MY 7 4 3 7 Yes
Hwanggam Jun 4 PY 15 7 8 11 Yes
Chalgam Jun 5 PY 11 7 4 9 Yes
Tokae Jun 5 MY 12 6 6 7 Yes
Ttogarigam Jun 5 MY 10 5 5 7 Yes
Golgam Jun 5 PY 16 7 9 9 Yes
Daegam Jun 4 PY 19 11 8 11 No

“ PY ; Pale yellow, MY ; Moderate yellow
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Table 4. Fruit characteristics of local varieties of persimmon
distributed in Chollabukdo, Korea

Local Size
variety Fresh  Apex
Shape®’ Length Width Index weight shape’’
(cm) (cm) (L/W) (g)
Toongsuri A 8.3 6.6 1.26 113 A
Daesi A 6.9 5.5 1.25 111 C
Wolhasi B 5.8 7.2 0.81 187 A
Jangdengyi A 5.4 6.1 0.89 126 D
Wolrigam E 6.4 7.4 0.86 210 B
Gojongsi A 6.3 5.7 1.11 109 D
Bansi D 4.1 6.2 0.66 123 B
Byojori B 5.3 5.8 0.91 98 D
Dure B 6.2 7.2 0.86 183 A
Duri B 5.1 5.9 0.86 104 B
Jangdonggam B 6.1 4.9 1.24 121 A
Kaejeungsi C 4.2 6.8 0.62 136 B
Susugam A 6.0 5.0 1.20 82 C
Mulgam D 4.8 7.2 0.67 151 B
Godongsi A.B 6.1 7.3 0.84 180 B
Chamsusi A 6.7 6.2 1.08 116 A
Milsusi A 6.9 5.6 1.23 110 A
Namyangsusi D 5.7 6.4 0.89 135 B
Palasi C.D 4.1 5.1 0.80 66 B
Baesi B 6.0 6.8 0.88 154 B
Hoparkgam C.D 5.0 6.7 0.75 139 B
Gol jangdungyi B 6.9 6.1 1.13 138 B
Moksi B 5.6 5.8 0.97 103 B
Soibansi D 4.2 6.0 0.70 96 B
Daebansi D 5.0 7.6 0.66 176 B
Chambansi D 4.3 6.8 0.63 120 A
Daebachimgam E 8.0 7.4 1.08 180 B
Jangdungyi A 5.4 5.0 1.08 82 C
Kkossi A 5.2 3.9 1.33 46 C
Hwanggam A.B 5.4 6.6 0.82 141 C
Chalgam C 4.7 6.6 0.71 115 B
Tokae D 3.8 4.7 0.81 56 A
Ttogarigam B 5.1 5.5 0.93 102 C
Golgam C 5.8 6.3 0.92 151 B
Daegam A 6.5 6.6 0.98 145 B
D See Figure 4 To be continued

Y See Figure 5
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Table 4. Being continued

Local Groove Skin G oo
variety - Base ' Brix
Apex Depth Base Blot" Color' shape ( 'Bx)
side
Toongsuri Few None None A VRO C 21
Daesi Few None None A SO B 21
Wolhasi Few None Shallow A VRO B 20
Jangdengyi None None None A VRO B 21
Wolrigam Few Many Many B VRO D 21
Gojongsi None None None A VRO B 19
Bansi Few None None A VRO C 20
Byojori None Few None A VRO A 18
Dure None None None A VRO B 21
Duri None None None B VRO B 21
Jangdonggam N\one None None D VRO C 23
Kaejeungsi Many Many Many A TO D 22.5
Susugam None None Medium B VRO D 21
Mulgam Medium None Shallow B TO C 20
Godongsi Few None None A VRO C 23
Chamsusi None None None B VRO B 23
Milsusi Few None None B To B 19
Namyangsus i Medium Shallow None A SRO C 23
Palasi Medium Many Many A SRO C 21
Baesi Medium Many Many A VRO C 23
Hoparkgam Many Medium Many C To C 22
Gol jangdungyi  Medium None Shallow C To C 21
Moksi None None None E VRO B 22
Soibansi Medium Many Many A To C 21
Daebansi Few None Medium A VRO C 20
Chambansi None None None A VRO c 22
Daebachimgam Few None Many B VRO C 20
Jangdungyi None None None A To A 21
Kkossi Few None None B VRO A 21
Hwanggam Few Shallow Medium B SO D 21
Chalgam Few Shal low Many A VRO C 19
Tokae None None None A VRO C 21
Ttogarigam Medium Few None B SOy C 22
Golgam Many Many Many A VRO C 22
Daegam Few None None A VRO D 22

] To be continued
Y See Figure 6 ‘' See Figure 5
*" VRO ; Vivid reddish orange, TO ; Tangerine orange,

JR ;. Jasper red, SO ; Strong orange, SOY ; Strong orange yellow.
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Table 4. Being continued

Local Hardness Juice Apex Ripening

variety (Kg/5om® ) (nl/100gf.%. ) hair time Use"’ Quality
Toongsuri 2 40 Many Mid, Oct, M.D Very good
Daesi 2 40 None Lat,Oct, M.D Very good
Wolhasi 4 30 Few Mid,Lat,Oct. M.D Very good
Jangdengyi 4 35 Many Mid, Oct M Very good
Wolrigam 4 33 Many Mid,Oct M Very good
Gojongsi 4 35 Few Lat, Oct M Very good
Bansi 2 60 None Lat,Oct M Very good
Byojori 2 30 Few Mid, Oct M Good

Dure 2 38 Few Lat,Oct M.D excellent
Duri 3 50 Few Mid, Oct M.D excellent
Jangdonggam 2 50 Few Lat,Oct M Very good
Kaejeungsi 2 40 None Ear,Oct M Very good
Susugam 2 50 None Lat,Oct M.D Good
Mulgam 2 70 Many Lat,Oct M Good
Godongsi 2 40 None Mid,Oct D excellent
Chamsusi 1.5 65 Few Ear, Oct M Very good
Milsusi 2 45 Many Mid, Oct M Good
Namyangsusi 2 65 Few Mid,Lat,Oct M Very good
Palasi 2 65 Few Lat, Sep M Good
Baesi 2 55 Few Mid,Lat,Oct M Very good
Hoparkgam 2 35 Few Lat,Oct D Very good
Gol jangdungy i 4 33 None Lat,Oct D Very good
Moksi 3 40 Few Lat, Oct M.D Very good
Soibansi 4 30 Few Ear,Oct M Very good
Daebansi 2 65 None Lat,Oct M Very good
Chambansi 3 35 Many Lat,Oct M Very good
Daebachimgam 2.5 50 Few Ear, Oct M Very good
Jangdungyi 2 55 Few Lat.Oct M.D Very good
Kkossi 2 50 Many Ear,Oct M Good
Hwanggam 2.5 50 Few Lat, Oct M.D excellent
Chalgam 3 45 Few Lat, Oct M Good
Tokae 3 30 Many Ear,Oct M Very good
Ttogarigam 3 30 Many Ear,Oct M Good
Golgam 5 35 Many Lat,Oct D Good
Daegam 2 50 None Mid,Oct M Very Good

“Y M : Mature fresh fruit, D : Dried fruit
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Table 5. Receptacle and stem characteristics of local varieties of persimmon
in Chollabukdo, Korea

Receptacle Stem

Local

Diagonal Scar
variety length size Shape” Length Diameter

(cm) (cm’) (cm) (cm)
Toongsuri 5.4 29.2 B 1.21 0.50
Daesi 5.0 25.0 C 1.00 0.31
Wolhasi 52 27.0 A 1.52 0.43
Jangdengyi 4.6 21l.0 A 1.91 0.36
Wolrigam 50 25.0 C 1.37 0.42
Gojongsi 5.2 27.0 D 0.92 0.43
Bansi 5.0 25.0 C 0.83 0.29
Byojori 5.9 34.8 C 1.07 0.32
Dure 6.0 36.0 C 1.21 0.48
Duri 5.4 29.2 C 1.08 0.29
Jangdonggam 5.7 32.5 C 1.52 0.37
Kaejeungsi 6.0 36.0 A 1.62 0.42
Susugam 4.4 19.4 C 1.68 0.20
Mulgam 5.7 32.5 D 2.07 0.36
Godongsi 5.2 27.0 B 1.19 0.36
Chamsusi 5.5 30.3 A 0.93 0.32
Milsusi 4.4 19.4 C 1.24 0.38
Namyangsus i 5.5 30.3 C 1.21 0.28
Palasi 5.0 25.0 D 113 0.19
Baesi 5.5 30.3 D 1.26 0.44
Hoparkgam 4.6 2l.0 B 1.35 0.32
Gol jangdungyi 5.1 26.0 C 1.47 0.29
Moksi 4.5 20.3 D 1.24 0.28
Soibansi 5.1 26.0 D 1.52 0.29
Daebansi 5.3 28.1 C 1.44 0.38
Chambansi 4.7 22.1 D 1.56 0.37
Daebachimgam 4.4 19.4 C 1.01 0.36
Jangdungyi 4.5 20.3 A 0.95 0.32
Kkossi 4.4 19.4 C 1.28 0.28
Hwanggam 4.5 20.3 C 1.52 0.32
Chalgam 4.4 19.4 A 1.22 0.27
Tokae 4.9 24.0 C 1.13 0.22
Ttogarigam 4.4 19.4 C 1.27 0.26
Golgam 5.2 27.0 D 0.97 0.38
Daegam 4.2 17.6 C 0.91 0.42
2 See Figure 7
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Table 6. Seed characteristics of local varieties of persimmon
distributed in Chollabukdo, Korea

Seed

Local
variety Number Width Length Index Scar Shape” Weight Ovule’’ No. of

(ea) (cm) (cm) (L/W) size (g) arrangement locules

(o) (ea)

Toongsuri 1-2 0.92 1.89 2.05 1.15 B 0.45 B 10
Daesi - - - - - - - B 8
Wolhasi 1-2 1.20 2.17 1.81 1.74 B 0.96 A 9
Jangdengyi - - - - - - - A 8
Wolrigam 1-2 1.15 2.02 76 1.62 B 0.71 A 9
Gojongsi 0-1 1.05 1.81 1.72 1.30 B 0.53 A 8
Bansi 1-2 18 1.55 31 1.24 A 0.55 A 8
Byojori - - - - - - ~ A 8
Dure 3-6 1.34 2.02 1.51 1.82 B 0.79 A 8
Duri 1-3 0.94 1.76 1.89 1.06 B 0.38 B 10
Jangdonggam 3-7 0.97 1.66 1.71 1,00 B 0.69 A 8
Kaejeungsi 1-2 1.63 2.07 1.27 2.07 A 0.99 C 11
Susugam 2-3 0.78 2.35 3.01 1.22 C 0.39 A 8
Mulgam - - - - - - - A 8
Godongsi 0-2 0.50 1.10 2.20 0.44 C 0.21 A 8
Chamsusi 2-4 0.88 45 2.78 1.47 C 0.57 A 9
Milsusi - - - - - - - A 8
Namyangsusi 2-5 1.06 2.22 2.09 1.33 B 0.64 A 8
Palasi 1-2 1.20 1.60 1.33 1.28 A 0.38 C 10
Baesi 2-3 1.30 1.90 1.46 1.54 A 0.77 A 8
Hoparkgam 4-9 1.23 1.88 1.53 1.50 A 0.70 C 10
Gol jangdungyi - - - - - - - A 8
Moksi 1-4 0,96 1.98 2.06 1.22 B 0.56 A 8
Soibansi 1-2 1.05 1.66 1.58 1.00 A 0.58 A 9
Daebansi 2-4 1.25 1.91 1.53 1.53 A 0.75 A 8
Chambans i 0-2 1.18 1.49 1.26 0.93 A 0.62 B 9
Daebachimgam 4-5 0.97 1.88 1.94 1.15 B 0.50 A 8
Jangdungyi 2-5 1.00 2.48 2.48 1.64 C 0.66 A 8
Kkossi 2-3 0.8 1.95 2.26 0.59 C 0.49 B 9
Hwanggam - - - - - - - A 8
Chalgam 2-3 1.58 1.8 1.17 1.85 A 0.88 A 8
Tokae 3-7 1.00 1.80 1.80 1.12 B 0.51 B 8
Ttogarigam 0-1 0.69 1.21 1.75 0.58 B 0.56 A 8
Golgam 0-5 79 1.43 1.43 A 0.72 A 8

0-1 - C 0

Daegam

b

z}), y)

See Figure 8.
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Table 7. Distribution of local varieties of persimmon in Chollabukdo, Korea

Local name Place Altitude(m)
5 4~2](Toongsuri ) RER F)lim FIWE 320
thA] (A #, Daesi) AR R8m HAE 320
A 312 ( A THH, Wolhasi) RAR AEE SHE 320
HA] (%A, Bansi ) RET BHm HRE 300
th¥+A] (Daebansi ) RER BEEm e, ALLE 320
® 2 2](Byojori) RER REAEAILE BEBE 310
He|ZH(Wolrigam) |MEE B)IE ARE 320
708 X] (BAZEEH, Kae jeungsi ) RKE BRKB BEE 380
%52t (Jangdonggam) Rk BREE SBE 350
44=7}H(Susugam) RAHR BEm S8 380
&7 (Mulgam) KA BE@ AR 320
Ztio] (Jangdengyi ) SEMER EME WAL E 250
5 &l (Dure) SEMER EME e % 200
2] (Duri) SEMER BRI ) B 200
S5 A ( BB, Kodongsi ) SEMER HEW TR, ARE 98

FRAER KRR 330
% 2} 7} (Hoparkgam) STHE FigmE £ L8 100
F4=A] (Chamsusi ) SSMER Frigm BRKF 120
Al (B KM, Namyangsusi) SEMEE _LME XEE, BB 150
ol r](Palas)i STHER LMm XBE 100
vl A (544, Baesi ) STHE LME EAE 130
23501 (Gol jangdungyi ) SEMER LBRAtD A B 130

4= (Milsusi)
™ A] (Moksi )

2]8FA] (Soibansi)
X0} &) (Chambansi )

o 2t & 7} Daebachimgam)
%5 °] (Jangdungyi )
E A (TEHH, Kkossi )

% 7} (wanggam)
2t7Z¥(Chalgam)

& 7} (Tokae)

72| ZH(Ttogarigam)
Z 7+ (Golgam)

tf 72} (Daegam)

I F A (EM i, Gojongsi)

SEMER EBRED HE, X d4 G=iat 250

FBWH LA, IUAE, £R8H £IUH,

SEME LEMH
FEH RNEF
HFEH RN PF
FEH ARSI
FEMH AMFAILA
HEH R ARF
FEM NWR AF
HFEH AR A
EERN BRE ARE
EER HBE PR
HET ERE AR FF RIE
MRW IWWAE AHE ols
MET IUAE KHE ol

150
320
320
310
310
320
330
330
380
150
470
380
380
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Fig. 9. Map indicating the distribution of local varieties of persimmon in

Chollabukdo,Korea.

LToongsuri, 2:Daesi, 3;Wolhasi, 4;Jangdengyi, 5/Wolrigam, 6;Gojongsi,
7.Bansi, 8Byojori, 9:Dure, 10;Duri, 11;Jangdonggam, 12;Kaejeungsi,
13;Susugam, 14;Mulgam, 15;Godongsi, 16;Chamsusi, 17;Milsusi,
18 Namyangsusi, 19;Palasi, 20;Baesi, 21;Hobakgam, 22;Goljangdungyi,
23;Moksi, 24;Soibansi, 25;Daebansi, 26;Chambansi, 27, Daebachimgam,
28;Jangdungyi,  29;Kkossi, 30;Hwanggam, 31;Chalgam, 32, Tokae,

33, Ttogarigam, 34,Golgam, 35;Daegam.
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Fig. 10. Monthly changes in average minimum and maximum air temperature
and soil temperature at the persimmon site in Jeungeubshi,
Chollabukdo, Korea.
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Fig. 11. Monthly changes in average relative humidity at the persimmon site in

Jeungeubshi, Chollabukdo, Korea.
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Fig. 12. Monthly changes of day length at the persimmon site in Jeungeubshi,

Chollabukdo, Korea.
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Table 8. The physical and chemical properties of the soil of Unjumyun

Wanjugun and Naejangdong, Jeungeubshi

Sites pH O P05 T-N  Ex-cations(mes100g) C.E.C
(1:5) (%) (mgxg) (%) Ca Mg K (me/100g)
Wanjugun Unjumyun 5.8 16.4 18 0.74 1.2 0.3 0.04 12.64

Jeungeubshi Naejangdong 5.7 16.9 18 0.76 1.4 0.4 0.05 12.86

3. URPE °]&& PCR ##r
(1) Genomic DNA ¥ ¢

Zo2 Y DNAE @7 s ¥ 8o A2 s Hed &
T Rogers(1988)2] CTAB extraction’§ & ©|83t5l o1}, DNAS B 2 o] So]x] 7]
BAT. 2 o)frE HbLER F %89 polysaccharide’t B4 H7] WEQ HoZ
o polysaccharide Gl A& Aoz AAHE oUYL ojLdta] MAEFE
Wb £(1995)9 WYL cl83sted DNAFZ L2 AAGT. PCREAML /g9
DNA%E 87387 HEd test tube (15 ml) Woll WATIAZ EHE 2
(100mg)e} # £H o2 FE DNAE 28 19 133 2o s Ay
8 RHS genomic DNAS ##% = UUTh #imis= el PCRo 4 &

Bk e DNAFEY Eo] 29 v gl o (Edwards etc, 1991) 2 w3 < 7t

s

_?{_n‘
ir

ke
tlo

o]&3t] A& A} B polysaccharide®] &4 T DNA ## 502 u}
#2¢& DNA 787t E7Hs3hdth. DNA sample Wol polysaccharide, phenolic
compound 59 B AW $4j& PCR KHEF; PCRMES O smear Bi%, HE
o]l W=e] B 5 PCR pattern®] #of £90] = 4 UthLi, 1994). 12ju}
£(199)ll o3 PHEE Jihes HEaA #YoZRE DNAS 28Qe moj=

polysaccharide, phenolic compound 59 E&¢80] o] o] 7o DNA E&E ujx)
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Fig. 13. Agarose gel electrophoregram of DNA rapidly extracted from different
persimmon varieties. Genomic DNAs were extracted from young leaf of
persimmon varieties and dissolved in 50u¢ of TE buffer and then 1048
of the DNA solution was electrophoresed on agarose gel (09 %). M; A
Hind 11 DNA marker, 1; Toongsuri, 2; Wolhasi, 3; Jangdengyi, 4;
Wolrigam, 5; Gojongsi, 6; Bansi, 7; Byojori, 8; Dure, 9; Jangdonggam,
10, Kaejongsi, 11; Susugam, 12; Mulgam, 13; Godongsi, 14; Chamsusi,
15; Milsusi.

(2) URPE ol 83 KM o4

PCRell 2% DNA% ML #ii8 98t9 Kang(1997)o o8] 712 ® URPES &l

A=t URPE ® 9 repetitive sequence®] 2 e £4% S8 RozA

GCgFol 50%-56%2 =l %12 20mere oligonucleotide® M=ol Tk 20

¥l URPE ¥ 43l 383 A3} URP-2F, URP-4R, URP-17R, URP-25F 7}

Aeh7rel PCR DNA %/0E fedidl @2 4 AU 29 1491M BgF= wpel

#ol URP-2F& 30kbolM 0.3kb Abelol A 7-8702] PCRAFE S Mgt on 05

kb-1.0kb ol A fikFE ) DNAWES {7} HEsE LHMNS g
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URP-4R%} URP-17R9] 7 $ole 1.0kb R PCRAHE O] %M MeEg 7HZ 59
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Fig. 14. PCR amplification of genomic DNAs extracted from 31 local varieties
of persimmon collected from Chollabukdo of Korea using primers
URP-2F (A) and URP-4R (B). The PCR products were electrophoresed
on agarose gel (1.8%) and visualized by staining with ethidium bromide.
M. molecular size marker (lkb ladder), 1;Toongsuri, 2;Wolhasi, 3;
Jangdengyi, 4;Wolrigam, 5,Gojongsi, 6;Bansi, 7;Byojori, 8Dure, 9;
Jangdonggam, 10;Kaejongsi, 11;Susugam, 12;Mulgam, 13;Godongsi, 14;
Chamsusi, 15Milsusi,  16;Namyangsusi, 17;Palasi, 18;Baesi, 19;
Hobakgam, 20;Goljangdungyi, 21;Moksi, 22;Soibansi, 23;Daebachimgam,
24;Jangdungyi, 25;Kkosi, 26;Hwanggam, 27;Chalgam, 28 Tokae, 29;
Ttogarigam, 30;Golgam, 31;Daegam.

- 53 -



M1 234356789 10111213 141516 M17 18 19 28 21 22 23 2425 2627 2829 3031 M

e

1Lé

19

[ 2]

1 234 56 7891011121314 15 16 M 171819 20 21 22 23 2425 262728 2930 31 M

( UE R

-
-
-
- - s e -
L g Whiew WBEg-mw,
- -
-

T e

N e
- L Ll g X K ¥

D e B v WP g . N e W em e % W Em

-
el *

Fig. 15, PCR amplification of genomic DNAs extracted from 30 local varieties
of persimmon collected from Chollabookdo of Korea using primers
URP-17R (A) and URP-25F (B). The PCR  products were
electrophoresed on agarose gel (1.8%) and visualized by staining with
ethidium bromide. M: molecular size marker (1kb ladder). 1:Toongsuri,
2:Wolhasi, 3;Jangdengyvi, 4 Wolrigam, 5;Gojongsi, 6;Bansi. 7.Byojori,
8Dure,  9:Jangdonggam, 10;Kaejongsi, 11;Susugam, 12:Mulgam,
13:Godongsi,  14:Chamsusi, 15:Milsusi,  16;Namyangsusi, 17;Palasi.
18:Baesi,  19:Hobakgam, 20;Goljangdungyi,  21;Moksi. 22:Soibansi,
23;Daebachimgam, 24:Jangdungvi, 25Kkosi, 26:Hwanggam, 27.Chalgam.

28 Tokae, 29 Ttogarigam, 30; Golgam, 31:Daegam.
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Fig. 16. Dendrogram of phylogenic relationship among 30 local varieties of
persimmon collected from Chollabookdo of Korea. PCR products

amplified by URP primers were analyzed by Ntsys program.

_56_



V. & B

Feve AR SHEKNE BE SAIRES N2 FREHE RAE S
—e wmENoY SAIE BRE LA 9F U4E 54 L RERIF o}
A wEoMm7 B ERAES 2ERIE, BHiEd 1350 Aok, 1963).
olel ma} ZEIiHE 29 W BoE 9Xoz wwd J%s) BES 5M,
SPEREEe] fEAfEo] Bol X8 AATH FHM(1948)7F ZALG uoll o) std 2
Ee FE RS RIAE, S, D6, A, &5, KB, KM, BEKW,
NEEM, SR, LUEH 5 dEHA 12/ #ED v Yed Qx4 A7 o
FolAd Bfpste A FFA, G, AW, ¥M)(83), @k 5 58 2olxm
Yozl Ao 8 Eel (1965 2@l A WD 37H0l EAs i B
=l ol T %M (F)e Aoz Ao Q13 JTmkbEet ARME [
Rpdol fEiEsol o) AL ALY 357 folUTt. o] FAMNE BE KM [
MRHA RS TEAMEEEN), Fa(Fa g, S5+, REM(SE
W), RHCEED), SMBASEMW) Soln fidkMel B} %M )2 AT
dAY 23E Aoz FASNE AL Rk B, B8, & L6 B& A
Wi, A Sl wetd AFA deixNA Fe N2e KMoz Fdo) i
T, e, FobAl, A, #, AP 5 TS M2 2R F YA mEk
fboll= g2, A, 9etAl, wze), &t Sol ded AdEE7 ¥488 Re o
Aow olg MAFEL LM (AF(E M, 1965)7 THIE Hol T
oo BRI A YEAl F 2%l HAHAOY BARIAN @RS o=
oq S4i7k Frhete Re BE AWM N FE H47F BadoE WEs,
1963; Brik#, 191D 28t ot
Akl s Zel, de)3, T, T, 357, @dith, B5A D5A, BEA,

- 57 -



BolA], viAl, Iz BTl HA, FFol T 15fi0) TR RIPon oF
ol X MIEFRFR NYF o2 APt GEME M K RE, AT, HHR, AK
T, AR KREA RS Je Aol FRF EFo|Ron fmEne &
(4, 1963 28] &eo &, 1965 RARMIT HFEdidls 2A], A duka),
FubAl, iR, Aol XA, #7, #F Sol Jdud 53 HAE HEdiEs F
Aoz MBS, (LEE, S2di 9%, L #UdR, 2% B Uiz Zx4
FHEK%ES BE3AS HAE 2¥ee Fo, 58, ks 2EdE Aag £
o] 90%E A A

Ae7bA el WEM sgiel B3 BuolM ol B ST vtk BIERN,
PHEM 02T YEhg ItHF, 1975). 2@y BUEE AEHE BESA MK
< ZAbs) 2 ub Fig. 13 2ol BEN, EHMKH, RHEY, 1% HEL 5 a8e
2 oA 53 fHige 2 M REFY 7S ISEBiERoon
B REPE 2 R ALSe MBS 2L & AUt ZUR mks
fiskHiol wet 2717k 234 @gon k#s 3oy %L 3 Motk 5
Hifme 1~48 EES A f0sta 5 des TR 4Kes RReAE
d AC 21" ~ 30" )& E#fEFOIHI, B( 310 ~35° )= ‘PHIENoIReH, C( 3
6° ~ 40" )& BHEIK, D( 41 ~ 50° )& A#PEE o)l ch

Q& T Kol s o) Wi FASE meFo] e thed), HEMY Ao
Wi wUEy, AAERYE ATHBFHRREE 1991). B HxdA: do g HK,
BHEY, RIEAY, BF 502 7E4ed $588 v£3td 24709 (ko]
MHSER Ol A BHRMEE(199D)e] 289t A Yo $aual A 7Y
8{S A 153cm’, f&/)s dlem’, 44y 888cm’olth. HfS#E 1 28 Hx 12
B 164019 AT Hole KA 38cm, F/s 08em, 4% 27cm(%, 1993). 2R
i ik 2L A BREEE 125~20601 2 IGH-S Sler~154cro.2 B
3w zatge
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AR RGE F EGAd 4EH FE an G ST @it glon &
A BESD e KEN TS UEE AT 2 (BNIERE 1991). 98
HoZ fifkfEe Hdo] MY BN T8 kol wet K oS o Ry
7] W&ol Z vt FAARMY kol Bd. RHEMREE Bz ¥eiAx
dew HEoIU ke RELS YAz B, BRERE 357, 2338 o2
B Ao Rfldel Fol Ae Sk 7L £

el A& mfEtz B g =3 kM Ev 272 REMES AU B
A3 BAH 8L Aoz Brh<, 1993). 2@l AAP A9= AHS
2 24 WAC g2} afEHdey REEQ BHEE 2oy mfEtis BRE
D Aol Aolzh AT FHA R dvtHoz KRR, S, BHY, mEFK, Kit
Boz TGN #, 1965)3t A ol wet 3B M AW BT REFM

X
ku
E
1
)
lo
fru

edtin At FReIAed, v e REMEE REEY REK o
e A, 1993)3 dastn Ak o TEE 9ol 210g02 Huolm A

rir

48g o 2 /A FERIE AstArth
a2 wiAle 154g, &Fo] 82g, AHi 118go 2 ZAEJ=d H(1965)= 4kt
B AN F wAIE 255g, FF ol 137g, AME 130goldtn &t gl zto]d
B o]RE 2~-3Fel A HHT BE HESHA gxn A B Aed
5 2 OIES 2~-34939 & KiEsl E4E FHE
BiEZ Geldold ZAoz jHpddh fevel Azde B4 FFL HU 302g,
Ha g, B 1868go.2 S FHOZ EHGAiste A Tolnh$, 1993).
REfele Ad 15 HAx 06, T 083°1Ah. 8EdtiE AU 3¢ Ho,
A4, HetolM olrg e Ao dol evet HAgudes 23 L HoY
o,
Wk W1965)E KT A A5 3W ZYS fEsted, o AdsA @
ool B AT A% AW EAKS TEE £ AW F RN HENE BY, F

flo

o)
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2HAY, ol ¥RV W, kMO TRIJL LK HHE 0% REKY Lo
Mg, MFos FRYY

2ol e Al M2, B F 94 Bwel B 48RS Ean. geo
Kiio] 90%0°1% FMog Fud e Y472 Bo REFL NFTNS W o o
S w0 e 0 HE e Al A 2EA) doE Ay A
(FEEKHE, ZohAD), 28 FROM, $7), 48 SHU(Esbe)), 217 % (Strong
N, BFo)oz TEw}
Hob H(1965)E A AAZ FoNAN WAL 23°Bxd AL Erbegolam
dAcH B AToNNE 24 B2 BAEIUOH FER, F4A, AW, A, &
A S0l 23°Bx2 238l Wkl Btk U 2ol BAEES Ho 22
4 128 W 185 'BxolATH%, 1993 ). 2@ Aelzte] AL ojug we |
8~23"Bx MECINEH © A& 7 HES BF 433 § 9B 298 A
271 AEel HABEC) FE $27 g A U Aoz WAUG. LR
BE Aol 736" g, A2 300" 100g 1w, BT 54.0%100gre. (8, 1993)0 8] 2 REALSH
Ao A% o9} HLe sFolYr),

Ze 0E Aol B £ ol ol AWM Urolzl Wive) = Efro] 9o
ZAE AN e Aslel Aot Yot me misle solPe Tww
TG BA RARe el Mes B, HERY, MUY, FBUNATKoZ 5
Bt Fbsstgon Seue Bl BAx2 dol: A 20, 4 08 UF 25cm
AT e A 51, HA 21, BF 36 mmolth(®, 1993). LA A el ol
A% olsh vlad AFolUrt

e MEBEANS BT KNS 2% A1 on 1 FEE fid we xR
7b Athteo, 1986). T BAEEE 24 EW, tHK, MEVCZ AN D fid o
o ERATRS BRE, REHTRS RUE7 Bk, 1993). 2848 Ad47
o Z9E o9} wxy AgelAn)

XE
i

AN

re

orange)((£H, &7, YA), sutzt FHFo] 4
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FEASIE 3NFo2 PR TREO 870l WA HHIKo) R EolD U
Ae TEH 9~1074 B A8IKSS gad 7o) HAuok $-2vet Ay
A BT 27e Hu 41, Hx 0, HP 257crol A om, fiTHs A 34,
HA 0, HF 180 MTHle Hd 74, 2 0 Y7 303 Ad9 I TR
BT A 14, H& 78, HTF 85001 tH(, 1993). 2@ AP ASE Ea
o A7), ETH, BTEkE Sade £y} v sty

AGG Hidpel Agold Fe) @ Hitiol v Koy A, RE, i ohg
T FIRERE MWERBO Wibol A E2sld 2 o ojo mme RENRT=
M fE @ (Bannister, 1976). A%zte]l 2 ¥ 9 71ente] BAE AT 45EK
#a 8~10C FilM L7 19 %l -6 ~ -8C FilEE Lol HEYS Aoz wy
v ATCES} #, 1965). S EmE B2 FiEd et £F MG &
MES LER do =3 REACED S WET s ARE A A e
e el vld a5 FAME wZA A AT @] I HE Lo yu
b AT D RE dEHol B 2oz A UThUKE, 1048). 7o i) o
& EFEETT WolA A o) ol ol ER Y umH Z Aete A
olth & Mtktifiol M YTl HFHo HAT LML pH 56~65 A
o SOl CHUR M IRBEE, 1991). JEi3 i WAl B} #IED AR, +i
fefE& o] (Eflio) fos e & A: WREE HHe 1= 7FA 3 At
=3

oAef AQAAN FHE AN DNA FZoNMe ZMW HEME HE sl
203+ URPE ¥ 43l 488 ZA3} URP-2F, URP-4R, URP-17R, URP-25F
primer7t 2 zHe] PCR DNA #7500 Wilo] @MY 4 Uy
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SRACH Adze BB BES S ELHFEES 1991~ 199759 7A Zabe)
T oA delq B2d DNAS) e HBEHEOZ HMN MENES 2N 2
}g gokstd oo o

L 2RIl 228X @ Fdol, £47, BA, BolAl, w7, 8y B
# 5 7% Aol RXatu A Y 8 AYRe ETosd po
5% 7hedl %3, oRAY, ok, Bz WA, TAT0] 5 6L WM i

of Aaf At

Pl IS SHMALIE AD wel WER, WER, PREY, SHEEY
2 FRY 5 AR

b
aN

|o

flo
o

3. e A7t dASA won M, I @ AN, We 5 ofF
Mg wed HZAoy oj%e Halo] Bt
el 37, @ R WS FUst (e Fol Absetln

>

4. fiAfE B2 Qo] AVE Aolst Haged, dalgo] 4B Am BoA= 7} 2}
Akt Qo) gele RSEN, AN, KKEEK, BHoz TR ol
MBI o120, AR (49 15~199), %HERBY (108 3&~119 Z24)=
fEAE el okzbe] zfolrt gilon] B3] WA BolAl:s HANM W
o #Re] Me Y FEA NFFA SN S| et
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5. 99 [HMHZE B Re EAloln hREE L ZRFHoIUY. RERE ME

B3t #igkol ol A% Polt 106~27mel WHL feshhol W
Aolzh AstAn AT Aolx BT g

- PA{ER = KR ol 2 ol AASY BolA7} 69 292 Wgm, FFo
7h 68 642 =& Mol Eo) AL giRE g MUY T w
FE HxERod AEF RES FHoE ke Holsl FMmEY A B
S, 2L TR TRHYLH £ FEE URRE HFoIUSY AMEE
717 AR ew KT ABE, NHEE MERZL FHEsol £ k2 A
RETe 2718 BEE + AAt

™

A FTFLE (KM wEt xpeo)rt Haded YEzte) 210ge s Y 2y
I EAE 48go.2 1A iU

CRTY BT hRele diRE oo BES oy \E, £EQA AL YA
o Zw, FFTole REEES BEY Fedol #asn FEP HYas
AT BE Rl T3t f4A FHo] 5Aon T4 5 ORELS Mol A
o RFe ME I BN A FF) Yolx A FEAHEAM,
AD FRACAH, 83 1 FHA(E7) A FHN G, 22, 25,
Tubg, 3Tl A, FFoh)ez FEHAG.

CBRETE 23 BxE 2 AKFECEER, FEA, BIEAH, Al Sdb)e S48
Ao e JHE 9D AHME Rilol Buth KEIHE iy
10)] Z8tc Aoldey ZolAE 99 ste Fog YA flol o).
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10. £2 F25-99 migs BF, HIEKK, M4AK, FHIMATSS 55Y
AReB A71e M P2 RV Asdoyd BE arlods w@eta) o
AT E)rE EFo] vkt FEE £ UATH B Lol WolAs} 7}
RE BA A7l 5597 M2 F}o

2 4

dt
W

J

11 R T8 E4FE R 2R7L dstgded A, Zdo), w=za, 27, U454,
Tl #7E A7t Qln Fo, F57, 393 A ol Exo] =y
o0 GAME TR TH 27 2 BERAM MY An EskE o3 Ao
oy 242 BY, UK, SREOZ RHEAoY FRe 3Qdos 7a5g
=dl 9~1070e] BUIELS T8, FA, BAjoln LHAKS Bl Zola)
e, dizels yrias 8 BAKCIl tegHyQ Pdo] slsaA

12, FEdn ANz F®EZF vza BAE #5 100~300me) Ak T2
A EMARR Rl Aol el REST UL, S8 HMEE TR, #i0
6, Bl Adhel R, S, K bmi e sidith, 28T HERdig FHoR
VA di il EEEESA sl Ut HAE @A AL S 70%S
AR ol KW, @i, S8, KLE 5 HoAUE St
Sk

13 ffM SmEMe Az mAEAAA HEd NN U 2oz 2AG
Bh FEREE 149 -11TR 7H8 ¥ton 8YelE 259CE 73 Edch &
PEEKNES 8Y Fo 3LITR 7MY %0 REEFERLES 19 F5d -
22T 23 e 149l 37TRR BIEE 3~490lE 5% 2y,
7~9¥E 80~90%2 =Hou YigE 5¥9e 144KluxE E¢1, 12~29d=
50~62Klux2 ot
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14. fERF8 Zo] EHARAE TMEE BHET HEd AR +5e pHYt 57
~ 58% mEttol™, HEY SRS 169% ~ 164%, P.OsE 18rgvg, EBFE &
BE 074% ~ 076%, Ca2 12me/iog ~ l4me/ivg Mge 0.3me/106g 0.4me

/1005, K& 0.04 ~ 0.05me/1000°1 2 1, CECE 12.64me/1005 ~ 12,86me/ 1004 °] A T},

15. URPE & 49| 383 A7} URP-2F, URP-4R, URP-17R, URP-25F7} 79
DNA £ Rilid #AHE + AU

16. URP| 9js} PCR #fE¥ eizte] DNAYWEE NTsys computer programol
dHst] 30f] MKBIRES HAD 2 M9 2 kM FEOZ Us £ 9
Aed FeAlsh wiAle 247 Bume A%KH FEo2 JeEdoen gg 53
o vt HlaY GREGRE RIS BEMN HRE BRd FUg.

- 65 -



51 A 3T Bk

Arulsekar, S. and D. E. Parfitt, 1986. Isozyme analysis procedures for stone
fruits, almond, grape, walnut, pistachio and fig. HortScience 21 : 928-93
3.

Bannister. S, 1976. Introduction to physiological plant ecology. Blackwell

Scientific Pub. p.273.

Berthomieu. P. and C. Meyer, 1991. Direct amplification of plant genomic
DNA from leaf and root pieces using PCR. Plant Mol. Biol. 17 : 555-55
7.

Broschart, T. K. 1979. Principal component analysis in horticultural research.
HortScience 14 : 114-117.

Byrne, D. H. and T. G. Littleton, 1989. Characterization of isozyme
variability in apricots. J. Amer. Soc. Hort. Sci. 114 : 674-67S,

Caetano-Anolles, G. 1994. MAAP a versatile and universal tools for genome
analysis. Plant Molecular Biology 25 : 1011-1026.

Chaparro J. X, R. E. Durham, G. A. Moore and W. B. Sherman, 1987. Use
of isozyme techniques to identify peach X Nonpareil almond hybrids.

HortScience 22 : 300-302.

T, 1975 2N 2T ERE REe 98 BT S AL Bt
bAZEHIFE 9 © 127-143.

Cho. Y. G, M. Y. Eun, S. R. McCouch and Y. A. Chae, 1994. The semidwaf
gene, sd-1, of rice (Oryvza sativa L.). 1I. Molecular mapping and marker
-assisted selection. Theor. Appl. Genet. 89 : 54-59.

Chyi, Y. S. and N. F. Weeden, 1984. Relative 1sozyme band intensities
permit the identification of the 2n gamete parent of triploid apple cultiv
ars, HortScience 19 : 818-819.

Cousineau, J. C. and D. J. Donnelly, 1989. Identification of raspberry

cultivars in vivo and in vitro using isozyme analysis. HortScience 24 :
490-492.

- 66 -



Daubenmire, R. F. 1974. Plants and environment. John Wiley & Sons, Inc,
p.422.

Degani, C. and R. EI-Batsri, 1990. Enzyme polymorphism in mango. J.
Amer. Soc. Hort. Sci. 115 : 844-847.

Degani, C. M. Cohen and R. El-Batsri, 1992. PGI isozyme diversity and its
genetic control in mango. HortScience 27 : 252-254.

Deragon J. M. and B. S. Landry, 1992. RAPD and other PCR-based analysis

of plant genomes using DNA extracted from small leaf disks. PCR
methods and Application, 1 : 175-180.

De Wald, M. G, G. A. Moore and W. B. Sherman, 1992. Isozymes in
Ananas(pineapple) genetics and usefulness in taxonomy. J. Amer. Soc.
Hort. Sci. 117 : 491-496.

D’ovidio, R. O. A. Tanzarella and E. Procedda, 1990. Rapid and efficient
detection of genetic polymorphism in wheat through amplification by

polymerase chain reaction. Plant. Mol. Biol. 15 : 169-171.

Edwards. K, C. Johnstone and C. Thompson, 1991. A simple and rapid
method for the preparation of plant genomic DNA for PCR analysis.
Nucleic Acids Res. : 1319-1349.

WEEROE, 1987, 7 X S E pp.227~229, A AR B, 4
EHERLIE, 1988, WO - v % kT - A% - RXE BAA 43 : 54-59.
Eguchi, T. H. Okubo, K. Fujieda and S. Uemoto, 1991. Genetic divergence

among intraspecific taxa of Camellia japonica L. J. Japan. Soc. Hort.
Sci. 59 : 803-814.

Epplen, J. T. 1988. On simple repeated GAT(C)A sequence in animal
genomes a critical reapprosial. J. Heredity 79 : 409-417.

Fritch, P. M. A. Hanson, C. D. Spore, P. E. Park and L. H. Rieseberg, 1993,
Constancy of RAPD primer amplification strength among distantly
related texa of flowering plants. Plant Mol. Biol. Report 11. p.1020.

Fukuoka, S. K. Hosaka and O. Kamijima, 1992. Use of random amplified
polymorphic DNAs(RAPDs) for identification of rice accessions. Japan J.

_67_



Genet. 67 : 243-252.

BHFZ, MASE BREXACH 1980, £®EMITIC L2324 2> Mo ¥
By 78, ARBZRERF 58 : 697-704.

FHER, KKK, 1988 ERGFGHRV" 772 - Sz LD #4048
i RN 78 AREZEXER 7 233-~242,

PH A, KEEHE, 1985 VEMEOBERIZL2 7YX v EoHsE SBER
Yo aFeo BA. AEBREEER 54 145-154.

PH &, ENEREZ, LM 5, KEEE, 1986, 7 X BHIYOFEIE L 55
TAARARPRRET BT 618K : 156-157.

Hauagge, R, D. E. Kester and R. A. Asay, 1987. Isozyme variation among
Califonia almond cultivars. I Inheritance. J. Amer. Soc. Hort. Sci. 112 :
687-693.

Hauagge, R. D. D. Kester, S. Arulsekar, D. E. Parfitt and L, Liu. 1987.
Isozyme variation among California almond cultivars II. Cultivar
characterization and origins. J. Amer. Soc. Hort. Sci. 112 : 693-698.

Hillig, K. W. and A. F. lezzoni, 1988. Multivariate analysis of a sour cherry
germplasm collection. J. Amer. Soc. Hort. Sci. 113 : 928-934.

Hirai, M. S. Mitsue, K. Kita and I. Kajiura, 1990. A survey and isozyme

analysis of wild mandarin, tachibana(Citrus tachibana Mark.) Tanaka)
growing in Japan. J. Japan. Soc. Hort. Sci. 59 : 1-7.

WEEL R KBRS, 1979, i B OBHEE #EB(rX). BHRAEEL BE
&) 4. p.436.

lezzoni, A. F. and M. P. Pritts, 1991. Applications of principal component

analysis to hortcultural research, HortScience 26 : 334-338.
f EEERE, 1964 BISM o REFIC BT 5 BEESY BT, AR AKE 46
-49,

Ml 9B, E, SEME R, VEHE K, 1985 A X o o B ARMREL
T 54 39-45.

Itoo, S. 1986. Persimmon. CRC handbook of fruit set and development. pp.35
5-370.

_68-



Jang, J. T. K. Tanabe, F. Tamura and K. Banno, 1991. Identification of
pyrus species by peroxidase isozyme phenotypes of flower buds. J. Jap
an, Soc. Hort. Sci. 60 : 513-519.

Bawse, #9970, 1993 THEL: ¥ YA E % AF PP ER TEF
T FdAG=EH 35(2) : 193-197.

MBI, 1987, B a4NL 98 L B2 MES B WY WA, psl,
SEPN- LR LI

HREE, 1963 Felvtet o) Ak, HAT Ak 4(1)  103-108.

ST, BB, 1965 7 ] B WHHE, BERBFEHE 8 147-1
90.

KR, 1989, # X BHI%Y) o BUEBI R Bl 3 2 AES M 0 L8 S BY Hoe,
pp.84~89, P KB KEEE BEMES HL

B T, 1946. Moo MFEE Z SRR, HHE L BE 1 0 86-89, 175-182.

Kajiura, L. M. Nakajima, Y. Sakai, H. Kotani and C. Qogaki, 1985.
Identification of Japanese pear cultivars (pyrus serotina Rehd. var.

culta.) by phenolic compounds in leaves. Bull. Fruit Tree Res. Stn.
12 1 1-27.

Kang, H. W, Cho, Y. G, Go, S. J. 'and Eun, M. Y, June, 1997. Korean
patent. pp. 97-98(in patent).

Kang, H W, Y. G, Cho. and M. Y. Eun, 1997. DNA fingerprint of rice var
ieties (Oryza sativa L.) using primers designed from repetitive  sequen
ce of Korean red rice and its application to other organisms. 5th Intern
ational Conference on Plant and Animal Genome. San Diego, CA, US.A.

LMpr, HIRY, GHIE 1995, AAEYL o] 4 v EXo] g1y ENF
T 9= 37 1 127-138.

KBS @= 4372 1991, S22 o] EALH, pp2~66, KBS AT, A
<.

Kellman, M. C. 1975, Plant geography. pp.7~42. Methuen & Co. Cambridge.

Konieczny. A and F. A. Ausubel, 1993. A procedure for mapping
Arabidopsis mutations using co-dominant ecotype-specific PCR-based

- 69 -



markers. The Plant Journal 4 : 403-410.

AL, Fow, LHE, B9%, 1976 AE ez T 24 AFAER ]
96 AlEAFRTA : 159-170.

& N0E, 1991 KM HED R s R BRERIA % AIFYE g iy
o SR W%, A2 A B R

RACHIS 14N, 1982, S Gite pp.181~182, — &k, A&,

BT, 1982, MEH ) MR B (DiE M 2 BBl Rl
Bdsted. bt X i 24 @ 221-225.

GEA 1993 SHERITI R 8 Z 5 ol o1& Z(Diospyros kaki Thunb.)
o SR BiTe. N & LB MEEEYY B

BATH 1984, EBIZ BT+ 2 (Zizyphus jujuba Mill) i KFE D HEVE B & 00"
VMBI T BT, MGTEYE A WA h T

FbFCRE. 1948, TEEEEE EA) PSS &%, pp. 47~400 ¥, dig

AECRE 1957, HMidd. pp.]1~10 2B digr

T 2 h > RAD WHEEHEIZ 13T RO, AEFRERER,
56 1 101-106.

TR B2 R 8 . 1935, Moy Bin A ¢ 61-69.

Lanhanm, P. G. R. M. Brennan, C. Hackett and R. J. McNicol, 1995. RAPD

fingerprinting of blackcurrant (Ribes nigrum L. ) cultivars. Theor. Appl.
Genet. 90 : 166-172.

FOiE. 1992, BN iR B AL ol pp.794~797. A&,
Li Q. B, Q. Chai and C. L. Guy. 1994. A DNA extraction method for RAPD

analysis from plants rich in soluble polysaccharides. Plant Mol. Biol.
Rep. 12 : 215-220.

VOB wARUB. 1931, A A K. pp.49~87. FE . diT.
Menendez, R. A, F. E. Larsen and R, Fritts, Jr. 1986. Identification of apple

rootstock cultivars by isozyme analysis. J. Amer. Soc. Hort. Sci. 111 :
933-937.

Messina, R., R. Testolin and M. Morgante. 1991. Isozyme for cultivar

- 70 -



identification in kiwi fruit. HortScience 26 : 899-902.

R 1982, MUERTHIIB2 2% 28 2> D EBIZ>n T, Bk BEAE A
71 79-85.

Mielke, E. A and W. H. Wolfe, 1982. Identification of pecan cultivars with
pollen isozymes. HortScience 17 : 382-383.

Moriguchi, T. Y. Ishizawa and T. Sanada, 1990. Differences in sugar
composition in Prunus persica fruit and the classification by the
principal component analysis. . Japan. Soc. Hort. Sci. 59 : 307-312.

k1987, B (i RN Sl MIfGAYE S HTE SSACTEAE SR ikl
R A& N MR R

Munthali, M. Brain V. F. L and H. J. Newbury, 1992. The random
amplification of polymorphic DNA for fingerprinting of plants. PCR
methods and Application 1 : 274-276.

Namikawa, I and M. Higasi, 1928. On the number of chromosomes in D. k
aki. L, f and D. lotus. L. Bot. Mag.(Tokyo) 42 : 436-438.

NG. F, S. P, 1978. D. roxburghii and the origin of D. kaki. Malaysian
Forester 41 : 43-50.

EEHHIROUEE. 1991, ZHEKE. pp.25~46, 7] & B R4 A

BB 0 ek sass. 1911 b SOFLI: BT 2 %, E e Ba 5 My 28 ¢
1-46.

Oh, J. B. 1996. DNA polymorphism by RAPD of Citris growing in Cheju
island. J. Kor. Soc. Hor. Sci. 32(1) : 184-185.

Panaud, O, X. Chen and SR McCouch, 1996. Development of microsatellite

markers and characterization of single sequence length  polymorphism
(SSLP) in rice (Oryza sativa L.). Mol. Gen. Genet. 252 : 597~607.
Parfitt, D. E. and S. Arulsekar, 1989. Inheritance and isozyme diversity for
GPI and PGM among grape cultivars. J. Amer. Soc. Hort. Sci. 114 : 48
6-491.
Peirce, L. C and ]. L. Brewbaker, 1973. Applications of isozyme analysis in
horticultural science. HortScience 8 : 17-22.

- 71 -



Rogers. S and A. ]. Bendich, 1988. Extraction of DNA from plant tissues.
Plant Molecular Biology Manual (eds. S. B. Gelvin et al). 6 : 1-10.

Hamimy, C. and J. N. Cummins, 1992. Distinguishing apple rootstocks by
isozyme banding patterns. HortScience 27 : 829-831.

CEHD TE, 19240 At e W S (i 7, BT RE T DI 1 ¢ 49-54.

Schwennesen, J. E. A. Mielke and W. H. Wolfe, 1982, Identification of
seedless table grape cultivars and a bud sport with berry isozvmes.
HortScience 17 : 366-368.

Sugiura, A. R. Tao and T. Tomana, 1988. Distinguishing between Japanese
persimmon cultivars (Diospyros kaki L.) by means of pollen isozvmes.
Scientia Horticulturae 36 : 67-77.

il W) HRAEKUE. 54 #1986 (EMMEDT £ v 1 L1255 5 X WMo
g, AR LS 0 112~113.

Hrdik. 1988, %8 @b ikikBol o8 33 WA S 2 E B
ol SEM . i N MM R

SERD P L KA EE, 1987, A X MR 2 & B OSRERING  B B R T
A5 22487 0 136-137.

FEAC 0 ek WL (T, R A% A 1990, Bk 2 R o it (ol s S0 T A
TR Jede T 0 289-297.

Tao. R. and A. Sugiura, 1987. Cultivar identification of Japanese persimmon
by leaf isozymes. HortScience 22 : 932-935.

Ky AT 8, 1991 MM IEE & $EmENTIZ L2 7 b oy S H I e
i 60 613-618.

Torres, A. M. 1983. Fruit trees in S. D. Tanksley and T. J. Orton(eds.).
Isozymes in plant genetics and breeding, part B. Elsevier Science
Publishers : 401-421,

Vos, P, R. Hoger, M. Bleeker, M. Reijans, T.V. Lee, M. Hornes., A Frijters,
J. Pot, J. Peleman, M. Kuiper and M. Zabeau, 1995. AFLP a new
technique for DNA fingerprinting. Nucleic Acids Res. 23 : 4407-4414.

Weaver, J. E. and F. E. Clements, 1938. Plant ecology. p.601 Mcgraw ~ Hill

_72_



Pub. Co. Ltd.

Weeden, N. F. and R. C. Lamb, 1985. Identification of apple cultivars by
isozyme phenotypes. J. Amer. Soc. Hort. Sci. 110 209-515.

Weeden, N. F. and R. C. Lamb, 1987. Genetics and linkage analysis of 19
isozvme in apple. J. Amer. Soc. Hort. Sci. 112 : 365-872.

Weeden, N. F, B. I. Reisch and M. E. Martens, 1988. Genetic analysis of
isozyme polymorphism in grape. J. Amer. Soc. Hort. Sci. 113 : 765-76
9.

Werner, D. J. 1992, Catalase polymorphism and inheritance in peach.
HortScience 27 : 41-43,

Werner, D. J. and D. F. Moxley, 1991. Relationship between malate
dehydrogenase isozvme genotype and plant vigor in peach. J. Amer.
Soc. Hort. Sci. 116 @ 327-329.

Williams J. G. K, A. R. Kubelic, K. J. Livak, J. A. Rafalski and S. V.
Tingey. DNA polymorphisms amplified by arbitray primers are useful

as genetic markers. Nucleic Acids Res, 18 : 6531-6535.

o e, 1979, TDERULE 7 HUR . pp129~132, FR ik ki

- 73 -



A e Ao 1 DhAtnvrennha chacring benn Fasena r\f Tanal sravintia
4 g naidy T4 el a eugradsd ccdass seaangl w2 cC A addD N asnld e ndd aceally

Q
=

At e Ao srteiletb A G C}«ﬂllnl«-],fln

AAV/LRA RS LA,

L Jlasacta AU L AR

Photo 1-2.'Daesi’ " Photo 1.3 Wolhasi'

RS

Photo 1-4. 'Jangdehgyi' Photo 1-5. Woing;m' Photo 1-86. 'Gojongsi'

Photo 1-7. ‘Bansi' ,. Photo 1-8. 'Byojori* Photo 1-9. ‘Dure’



Photo 1-10. 'Duri’

Photo 1-12. ‘Kaejeugsi'

Photo 1-14 ‘Mulgam' Photo 1-15. *Godongsi'

- : an—pt

Photo 1-16. ‘Chamsusi' Photo 1-17. 'Milsusi' Photo 1-18. 'Namyangsusi'



Photo 1-19 . 'Palasi’ Photo 1- 20. ‘Baesi’ Photo 1-21. 'Hobakgam'

Photo 1-22. ‘Goljangdungyi' Photo 1-23."' Moksi'

o

Photo 1-25. 'Daebansi' Photo 1-26. 'Chambansi' Photo 1-27. ‘Daebachimgam'’



Photo 1-29. 'Kkossi' Photo 1-30. ‘Hwanggam'

Photo 1-32 Tokae'

Photo 1-33. Ttogarigam'

~

Photo 1-34. 'Golgam’ Photo 1-35.'D

~~

BN T
aegam'



Appendix 2. Photographs showing fruit and leaf shapes of local varieties
of persimmon distributed in Chollabukdo
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Photo 2-7. 'Bansi'
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