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Apple Genetic Resource Collection and Characterization Investigation.

Hyun—Soo Kim?!, Ju—Youl Oh!, Jeong—Jin Hong®, Jin—Hyang Son!, So—Hui Gu!
Eun—Jee Park?, Woo—Il Kim? and Eun—Ho Jeong'

!Apple Utilization Research Institute, Geochang, Korea
“Gyeongnam Agricultural Research and Extension Services, Jinju, Korea

ABSTRACT : Apples were the most productive fruit. However, many consumers and
producers want a variety of apple varieties to come to the market. In this study, apple
resource evaluation was performed to evaluate cultivation adaptation in Gyeongnam
province for breeding high—quality and diverse apples.

The Institute of apple utilization had 270 kinds of apple resources, and those with
poor freeze damage, fruit quality, and tree characteristics were weeded out. A total of
72 apple resources were collected from 2020 to 2022, and a total of 300 resources
are currently being managed to be used for breeding. As a result of checking the 90
resources analyzed over four times, a large size variety difference was shown in the
average weight, but other characteristics did not. As a result of examining the
characteristics related to taste, such as hardness, solid soluble content, and total acid,
there was no significant difference between years in all genetic resources. However, in
Apple resources, the full bloom day showed a difference of 4.2 days on average
between vyears, and it was considered that environmental factors played a significant
role. Consequently, by analyzing various characteristics, it will be possible to increase

breeding efficiency by using them when cultivating high—quality apple varieties.

Key words : apple, genetic resource, characteristic, environmental factors
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Goldrush asa=s Reinette van Ekenstein yaa=
Samar Candskoe rannee v Scarlet Sentinel M.11 e
Rossos hanskoge Polosatoie w) AF Royale d'Angleterre =
Reinette Grise v = Reinette du Canada A
Aori 13 & MFH s
M. prunifolia Sikora =7 67PRI 1279-9 w) Ak
FST #1 R Hibernal =D
M X scheideckeri u] A M. mandshurica =
Winter Gold Crab w) Ak M. Sylyestris Plena 9
M. coronarica Si—12-70 7|} Pomme Cloche u] =
M. Sylvestris sdlg i A dHE
Summer Rambo za Kinrei(&4%) SRS
King of the Pippins A 7He =
Demir B 7] Frostproof w) Ak
Mislimka w) = Chiver’s Delight oAt
Dorsett Golden n}-sluf Arthur Turner =
G.11 m = G.202 v =y
G.30 ] = G.210 ] =
G.41 m] = 7] ehe 7] A
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wof 5 Ag, ofATAE, UIEE, RS, FAAR, WY T F 270709 AL S
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< #AEstEA 5ol 5 Ay’ T 32 AYS &8ste] wH] FeriEo=w &8
steltt.
E 2. FAAL vt AL B EA
e e LD A
Norda 184.8+9.7% 0.94+£0.03 10.8+4.8
o 185.6+14.1 0.87£0.05 23.914.6
Yellow Transparent 205.5+13.9 0.80£0.01 —4.0£0.6
Noran 112.6+8.2 0.90£0.01 1.2%+3.0
-oF 293.4+12.5 0.90£0.03 —5.7%£0.8
33 234.9+17.3 0.82+0.01 22.1+4.8
Ames 167+£21.3 0.83%£0.02 8+6.1
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gy BLAE LD 2
(g)
Discovery 157.1+6.7 0.77£0.02 23.7£8.7
A= 227.1+12.3 0.87+0.01 25.6+4.3
B 191.8%44.2 0.90+0.01 16.2£5.3
v 212.5+10.7 0.79+0.12 26.84+4.2
Bl Ea= 221.6%20.4 0.914+0.01 17.2+7.4
AR} 188.6+15.6 0.8940.02 24.1%+4.6
g o]z 244+8.5 0.88+0.01 23.5+4
Redfree 233.1+39.2 0.8140.02 1848.5
S 164.7+11 0.81+0.02 19.3+7
Gala 235.1+14.1 0.95%0.03 24.244.6
Sunlight 185.7£15.8 0.9240.02 15.6£4.9
A= 207.6+£12.4 0.78%0.01 17.4%4.8
HAzet 201.1+25.7 0.9340.04 31.242.4
NEAFIE 188.3%£5.8 0.86+0.01 22.245.8
9 243.5+13.2 0.83+0.01 21.2+3.7
Atlas 241.849.5 0.83+0.01 20.4%5.2
TV 232.7+6 0.8840.01 15.4£4.8
0127155 271.3+21.7 0.840.01 24.846.9
z9 237.4+15.4 0.86+0.01 15.1£6.2
Galaxy Gala 213.1£11.2 0.9£0.01 27.5%£5.4
A= 294.2420.6 0.85+0.01 —4.5+1.1
Classic Red 270.2+15.4 0.8840.01 24.746.6
Gravenstein 279.2%+22.5 0.82£0.02 19.9+4
T= 237.1+6.4 0.90%0.01 30.1+2.3
Gala Scarlet 206.8+11.1 0.9440.01 26.246.3
Freedom 308.4+26.9 0.8440.04 21.24+4.2
FTaed 320.7£25 0.84+0 23.145.1
JonaFree 205.5+11.5 0.84£0.01 21.5+4.9
Jadernicka 111.1£2.9 0.96+0.01 21.445.6
AE 259.5+14.5 0.86+0.01 25.145
AA L 488.8+26.3 0.86+0.03 20.6+1.1
QolgA 344.6+30.6 0.860.01 25.245.4
Glockenapfel 283+27.4 0.9840.02 -3+2.1
Early Strawberry 317.6+19.6 0.81%0.01 21.4%3.9
Akagi 217.1%11 0.9240.01 23.7+6.2
fEg = gy 313.6+18.2 0.90£0.01 28.242
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Spartan 282.4%+15.4 0.85£0.01 24,314
Delicious 309.8+17.5 0.87+0.01 27.8+1.4
Macfree 209.7+7.3 0.83+0.01 22.1%3.3
Straking 297.6+25.7 0.91+0.01 23.7£5.8
TAa 275.8+24.6 0.84%0.01 24.145.1
HYg5s 218.74+8.6 0.82+0.01 23.1+3.9
T 279.6+18.3 0.8940.01 25.3+5.7
Y2 —26 260.8+19.5 0.88%0.01 18.3%7
! 226.1+8.5 0.86+0.01 20.84+5.3
e 230.5%+12 0.93%0.01 -1.1£0.7
a3y 213.9+7.9 0.88+0.01 29.6+2.2
S} A 54 279.3+8.7 0.88%0.01 30.6%2.1
] =] 301.6%12.8 0.68+0.1 22.8+3.7
i 255.5+21.4 0.85+0.05 2.844.2
=4 247.1+17.6 0.78+0.01 21.4+5.4
vellow, Spur 283.1£13.1 0.93%0.02 ~0.8+3
elicious
Liberty 202.7+7.4 0.840.02 18.7£3.1
EQR A= 301.3+19.2 0.86%0.02 20.6+6.9
S 319.8+16.5 0.85%0 2444 .4
3 267.4+10.9 0.85+0.02 25.1+4.5
s 255.6+10.8 0.9840.01 —0.3%£2.6
Smokehouse 314.8+8 0.77£0.02 14.6+5.6
3} 220.8+13.2 0.9240.01 27.6+5.4
Jumbo 546.8+53.6 0.79%0.01 20.7£7.2
Nova Easygro 231+23.3 0.83£0.01 21.1£7.1
Gold Spur 276.7+8.5 0.8940.01 6.945.3
AT 2= 284+15.1 0.88+0.01 33.8%£1.7
B2 A 375.7+20.4 0.81+0 18.1+5.4
&g 311.1+10.3 0.91+0.01 28.3+4.5
ANYeze 289.44+24.2 0.75+0.11 0.940.5
3 310.6+8 0.85+0.01 1.3%£1.2
s 218+£39.9 0.86%0.02 27.8+4.8
K 401.4%29.1 0.9740.02 27.241.5
b R A 390.24+28.4 0.93%0.01 —4.1£0.9
SESE] 301.8+12.2 0.84%0.02 21.7+6.4
Annurca 212.449.3 0.86%0.02 22.9%6
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gy BLAE LD 2
(g)
Ex) 429.3+24.2 0.9140.01 —4.841.3
Red well 310.8+15.2 0.90%0.02 26.5%+0.6
s} 328.1+25.5 0.84%0.01 2145
Priam 284+16.7 0.94+0.01 -0.5%1.5
glel= 387.6%£25.2 0.82%0.02 29.1£0.8
Aes9E 306.2+8.5 0.86+0.02 28.4+1.2
RUASE- e A 356.2%46.5 0.90£0.05 —0.9%3.4
A2 304.8+9.4 0.84£0.01 24.9%1.4
7 8 341.1£13.6 0.93%0.01 41425
2437 323.2%17.1 0.81£0.03 21.1%5.1
Anisim 320.9422.1 0.87+0.01 29.7+2
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[N) (°Brix) (%)
Norda 38.245" 13.4+0.7 0.4340.02
oA EE 41.8%4.5 13.94+0.6 0.59+0.06
. Yellow 2642.5 12.740.3 0.9140.05
ransparent
Noran 41.1+4.7 14.1+0.4 0.5340.04
Lof 31.8+3.2 12.5+0.4 0.99+0.04
ks 36.3+3.6 13.9£0.3 0.50£0.04
Ames 44.5+6.3 14.0+0.3 0.7240.14
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oyeg Pz P AP
N\) (°Brix) (%)

Discovery 40.8+4.9 15.3+0.7 0.62+0.04
A= 46.3%2.4 13.840.4 0.42+0.02
=55 33.1+3 13.74+0.2 0.52+0.05
o 43.2+3.3 14.140.4 0.20+0.04
H] 2~ epll 37.4%5.2 12.340.2 0.77£0.02
AR} 46.5+1.8 14.440.5 0.34%+0.02
SRR CES 43.8+3 13.240.3 0.840.22
Redfree 43.447.1 12.740.4 0.40%+0.01
% 23.7+3.8 12.84+0.6 0.80%0.04
Gala 62.1+£2.5 1340.3 0.36+0.01
Sunlight 41.8+2.1 13.840.3 0.33+0.03
Eohe A=A 45.4%3.4 13.6%0.3 0.27+0.02
g 60.846.9 13.4+0.3 0.31£0.03
FEAFIE 54.6%5.3 14.1£0.2 0.9740.09
4 58.5+5.2 13.840.4 0.36%0.03
Atlas 26.2+6.3 12.6+0.1 0.70£0.06
A T}E- 49.4+3.2 13.840.3 0.26+0.03
0} 9 #15% 47.246.9 15.240.6 0.35+0.01
2 42.8+5.7 14.6+0.1 0.35+0.05
Galaxy Gala 69.3+7.7 12.440.4 0.33+0.03
Y E 4342.3 13.840.5 0.31£0.02
Cgslsilccioﬁsed 5446.5 12.540.6 0.37+0.07
Gravenstein 32.5%5 13£0.4 0.70%0.1
S 45+4 15.14+0.2 0.13+0.01
Gala Scarlet 60.245.6 13.3+0.3 0.38+0.03
Freedom 30.7+3.8 14.340.3 0.67+0.07
Tu99 40.5+4.7 1440.4 0.31£0.04
JonaFree 54.946.3 13.440.1 0.80+0.05
Jadernicka 38.5+4.3 11£0.2 0.68%0.1
AE 40£2.7 14.140.4 0.52+0.05
AA L 30.7+3.4 14.84+0.5 0.23+0.02
X 47.4%4.6 14.5+0.5 0.3940.09
Glockenapfel 51.9+6.8 12.940.5 1.08%0.1
Early Strawberry 44.1+4.2 11.5+0.3 0.79%£0.08
Akagi 46+3.6 14.6+0.3 0.30£0.02
gEg= gy 44445 12.4+0.8 0.2440.01
Spartan 43.7+4.8 13+1.5 0.60+0.04
Delicious 46.1£4.5 13.2£0.9 0.18%0.01
Macfree 40.9+4.3 13.940.2 0.61£0.07
Straking 44.3%3.2 11.84+0.6 0.26+0.02
4 58.5+3 14.340.3 0.2140.04
535 62+4.9 16.440.6 0.51£0.03
= 41.2+2.8 13.840.2 0.21+0.05
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Pz P AP

AR .

N) (°Brix) (%)

U= -26 43.4+1.7 15.0+0.4 0.34+0.04
=4 48+3.1 15.740.3 0.29+0.02
o 42+3.1 14.940.3 0.37+0.04

RS 68.3+£4.9 14.740.6 0.37+0.03

P A A 42.6%2.9 14.1+0.5 0.27+0.03

| -] 39.6+6.1 16.5+0.7 1.3340.13
aukE 40+5.2 14.440.3 0.82+0.59
= 45.4+3.8 13.240.5 0.47+0.02
Yellow Spur delicious 38.4%+4.7 15.3%£0.5 0.43%+0.06
Liberty 32.8+3.9 13.3+0.4 0.62+0.05
R 44.5%5.5 14.940.2 0.51+0.04
=42t 41.1+2.8 13.940.3 0.33%0.06
% 53.1+1.5 14.5+0.4 0.33+0.02
9 42.7£2.6 1440.7 0.31+0.04
Smokehouse 39.6x2 14+0.3 0.53%£0.03
shAk 37.4%1.9 14.3+0.4 0.34£0.03
Jumbo 57.4%11.3 12.740.3 0.65+0.06
Nova Easygro 39.7%£3 11.5%£2.4 0.34%+0.01
Gold Spur 41.1+3 15.4£0.8 0.44%0.0.
A == 54.246.5 12.940.8 0.2240.02
S A 37.5%£2.6 13.5+0.4 0.7340.47
Rl 49+1.4 14.54+0.2 0.3340.01
AYeze 55.2+3.5 13.3+1.6 0.38+0.02
3 42.5+4.9 13.840.3 0.26+0.02

== 47.744.4 1540.2 0.27+0.02

E 49.142.4 16.4+0.9 0.2840.01

= 48.6+2 15.1+1 0.2840.01

oY 50.2+6.8 14.3+0.5 0.20£0.02

Annurca 68+5.7 13.340.2 0.71+0.08
S Xel 50.242.7 13.940.3 0.77+0.28

Red well 36.5+3.6 13.9£0.2 0.45+0.03
3} 48.2+1.3 14.240.2 0.39+0.04
Priam 33.6+3.7 14.5+0.3 0.35+0.02

H o1 = 50+2.6 13.440.2 0.424+0.03
A9 E 33.2+1.1 15.140.3 0.1840.02
N=EEFa 46.9+4.2 14.3+0.4 0.59+0.05

A5 52.1+6.1 14.6+0.8 0.38+0.06
¥ 51+4.1 14.740.4 0.2840.02
257 48.6+4 13.940.4 0.28+0.02
Anisim 52.5+5 12.440.3 0.47+0.01
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5. A§EA
AdEserle9. 2010, FRMO WAB FA eHgst & QT APATRIA, p.
375—384

A. R. Han et al. 2020. Identification of favorable SNP alleles related to fruit traits in diverse

apple germplasm. research square.

S st 5. 2013, W) Al AXRRE A AR 7)1 8R1Fhe] kg, Hd e EA.
319 15 : 8~13.
T. S. et al. 2013. Changes in the taste and textural attributes of apples in response to
climate change. Scientific report. 3:2418 : 1~7.
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A% (dzb)| E&TE A =
20179% | . . _ R R _
ST IS & o RO A £ faRre Al A% L Basy
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20213 % N Aral ol S . A = B
- & = W 3% |O AEHGallA] 7] FRstel ‘Gala T g1t A B4
(119 %})
7. 474 B4
FAdx
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