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Abstract. We investigated characteristics and self-incompatibility genotypes of 11 crabapple cultivars to introduce
anew pollinizer of ‘Fuji’ apple tree in Korea. Flowering dates of eleven crabapples were two to seven days earlier
than that of ‘Fuji’. The rate of pollen germination in vitro was ranged from 85.6% to 98.0% except ‘Virginia . Con-
trolled pollination treatment with each crabapples to ‘ Fuji’ increased fruit set rate about 20.4% to 34.4%, the number
of seed per fruit about 13.8% to 42.3% and fruit weight about 7.4% to 16.7% compared to open pollination. Tested
crabapples were resistant to peach fruit moth, brown leaf spot and sooty blotch in genera. A PCR amplification
method using S-RNase primers was carry out in eleven crabapples. S-dlees, S;, S5, So, S0, Sz0, Sp6 from six crabap-
ples were determinated. Through sequencing analysis, S (‘Manchurian’, ‘Virginia) and S (* Yantaishagou') showed
100% homologous to previous result. Based on our results, it was recommended that ‘Manchurian’, ‘Hopa A', ‘Han-
yaehanakaidou’, ‘ Spectabilis could be promising pollinzers for ‘Fuji’ apple cultivar.
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Table 1. Nucletide sequences and conditions for S-alleles-specific PCR andysisin crabapple.

Sdlee Primers Sequence PCR program Size of PCR product (bp)

S FTC168 5-ATATTGTAAGGCACCGCCATATCAT-3 Standard 530
FTC169 5-GGTTCTGTATTGGGGAAGACGCACAA-3

S OwB122 5-GTTCAAACGTGACTTATGCG-3 Standard 449
OowB123 5-GGTTTGGTTCCTTACCATGG-3

S; FTC177 5-CAAACGATAACAAATCTTAC-3 A 57°C 437
A3PR 5-ATTGGTGGGGCAGAAAAATG-3

S, FTC5 5-ACAAGGAATCGTCGGAAGAGA-3 Standard 274
OWB249 5-GATTGGGGCAATCAATGAAAT-3

S FTC10 5-CAAACATGGCACCTGTGGGTCTCC-3' Standard 346
FTC11 5-TAATAATGGATATCATTGGTAGG-3

S; FTC143 5-ACTCGAATGGACATGACCCAGT-3' Standard 302
FTC144 5-TGTCGTTCATTATTGTGGGATGTG-3
FTC154 5-CAGCCGGCTGICTGCCACTT-3 Standard 343
FTC155 5-CGGTTCGATCGAGTACGITG-3'

Sio FTC12 5-CCAAACGTACTCAATCGAAG-3 Standard 209
FTC228 5-ATGTCGTCCCGTGTCCTGAATC-3

Sie FTC5 5-TCCCACAATACAGAACGAGA-3 Standard, Taq | 274 (243)
OWB249 5-CAATCTATGAAATGTGCTCTG-3

Sio FTC229 5-TCTGGGAAAGAGAGTIGGCTC-3 Standard 304
FTC230 5-TTTATGAACTTCGITAAGTCTC-3'

S FTC141 5-ATCAGCCGGCTGTCGGCCACTC-3' Standard, Nar | 920 (800)
FTC142 5-AGCCGRGCTCTTAATACTGAATAC-3

Sy FTC5 5-TCCCACAATACAGAACGAGA-3 Standard, Taq | 274 (199)
OWB249 5-CAATCTATGAAATGTGCTCTG-3

S FTC222 5-CAATCGAACCAATCATTTGGT-3 Standard 237
FTC224 5-GGTGTCATATTGTTGGTACTAATG-3'

So FTC231 5-AAATATTGCAACGCACAGCA-3 Standard 580
FTC232 5-TTGAGAGGATTTAGCAGATG-3

Sy FTC14 5-GAAGATGCCATACGCAATGG-3 A 55°C 194
FTC9 5-TTTAATACCGAATATTGGCG-3

Sy A29PL 5-TATAAACATGGCTCCTGTGCG-3 Standard 217
A29PR 5-TCGTTTGGCACTTGAGITTTG-3

S S31L 5-AACATTATTCAATGGGGACGG-3 Standard 356
S31R 5-TAAAAATTTGGTCGCCCTAGC-3

S S32L 5-CCACGGTGGGATACGATTATT-3 Standard 356
S32R 5-AACTGGGCTGTCAGATTTGCT-3

Sz S33L 5-TTGTTTACGGITCACGGITTG-3' Standard 270
S33R 5-CCAAATCATTTCCAACTGGGT-3
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Cultivars April

May duration

17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 23456 78 (days)
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Asiatica Ye
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A =

Fuji

Yo 15

Fig. 1. Flowering dates of crabapples and ‘ Fuji’ apple. * -: Flowering period, : Full bloom.

Table 2. Numbers of anther per flower and pollen germination

Table 3. Percent of fruit set of ‘Fuji’ cultivar pollinated with

rate of crabapples. selected crabapple.

Cultivar Anther/Flower  Pollen germination rate (%) Cultivar Fruit set (%)
Manchurian 196+ 1.0¢ 958+ 32 Control 65.4
Hopa A 201+16 97.2+25 Manchurian 94.5bc
Sentinel 202+18 9%.4+34 Hopa A 86.7b
Yantaishagou 20812 85.6+81 Sentinel 93.6bc
Adam's 179+10 97.8+20 Yantaishagou 87.2b
Purple Lemoine 200+1.0 964+15 Adam’s 76.8b
Virginia 179+ 15 744+81 Purple Lemoine 92.5bc
Asidtica 196+12 88275 Virginia 89.5bc
Hanyaeghanakaidou 234+25 97.8+20 Asiatica 95.2bc
Prunifolia 123+ 15 98.0+2.0 Hanyaeghanakaidou 100.0c
Spectabilis 250+ 06 97.0+26 Prunifolia 100.0c
“Data are average of 60 replications. Spectabilis 100.0c

YData are average of 5 replications.

‘Prunifolias 12370 7FF AL, ‘Virginia$}t ‘Adam’s
17909131, *Hanyaehanakaidou= 23.47), * Spectabilis
2012 7P B3 2Ea yHA] A E5E
20 WQSith. FRrEAY] ARAES @EOFC 7}
HHZAe] HpHS 32 wol8-S A= Aoz &
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Skt Wolsol wet 3 IFOE WrEIET 30% Olo}
of shiolgd wf BaF 524, 30~70%2] shE o}
= e o 453 i 70% ot W =%
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o] sk H‘O}%—O— ‘Virginia< 74.4%, YA £
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“Mean separation within columns by Duncan’s multiple range tet,
P =0.05.

3. eIEZE0 WE FX FBQ FHu=

1N EA #3859 SRS o83l ‘Aol AT
S AR & FA9gs AR Ade
(Teble 3). A2 i = Zxlg]e] 79 H3180] 654%
AL, AFGES A AT 7S ‘Adams T 768%

Tuﬁ
%
M
v}

o HeS HAT, UrlA] EFES 86-100%2 95
S S Btk YukHog SR ol8UFsA
& Fgo] 60%t HolE FErRAe] TR gEs

gl= Aoz dHA JoEZ(Florin, 1927, Kang %,

119



S - A - B - e - AW - A
Table 4. Fruit characteristics of 'Fuji' pollinated with selected crabapple cultivars.
o 2 Fruit L/D ratio Soluble Titratable No. of Flesh Hunter a
weight (g) (%) solids (°Brix) acidity (%) seed firmness (N) value
Control 322.84 0.82a 13.4a 0.37a 6.44a 32.4a 25.6a
Manchurian 361.4b 0.88b 13.3a 0.40a 8.67b 32.7a 22.3a
Hopa A 371.6b 0.87b 12.9a 0.38a 9.22b 3l.1a 24.9a
Sentinel 346.7b 0.86b 13.5a 0.37a 9.00b 32.5a 28.3a
Yantaishagou 364.4b 0.85b 13.7a 0.37a 8.44b 31l.7a 26.8a
Fuii Adam'’s 347.6b 0.86b 12.8a 0.41la 8.78b 32.2a 24.1a
I Purple Lemoine 351.7b 0.85b 12.9a 0.38a 7.33ab 30.0a 22.0a
Virginia 369.9b 0.87b 12.5a 0.41a 8.33b 32.8a 21.1a
Asigica 367.2b 0.85b 12.8a 0.37a 8.78b 32.8a 20.0a
Hanyaehanakaidou 367.1b 0.87b 13.3a 0.40a 8.78b 32.4a 20.2a
Prunifolia 376.8b 0.88b 12.9a 0.37a 8.00b 32.3a 24.3a
Spectabilis 376.6b 0.87b 13.3a 0.40a 7.67ab 31.9a 25.2a
*Mean separation within columns by Duncan’s multiple range test, P = 0.05.
2002; Kang, 2004) & A9l o84 1] F52 tiF = 7I¥(Kang 5, 2002/ 5592 & & AT
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0852 Ay 7IFell oF wEHAAL, ‘Manchurian’,
‘Hopa A, ‘Virginia, ‘Prunifolia’, ‘Spectabilis 52| 7
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Table 5. Percentage of infected diseases and insect in crabapples.

Cultivars Peach fruit Brown leaf Sooty
moth spot blotch
Manchurian ND? Very low” ND
Hopa A ND Very low ND
Sentinel ND Very low ND
Yantaishagou ND Very low ND
Adam's 0~5% Very low ND
Purple Lemoine ND Very low ND
Virginia ND Very low ND
Asatica ND Very low ND
Hanyaehanakaidou ND Very low ND
Prunifolia ND Very low ND
Spectabilis ND Very low ND

*ND: Non-damage.

Very low: 0-2 spots/lesf.
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Fig. 2. Allele-specific PCR anadlysis. The dlldes S (lane 1, 2), S
(lane 3). M 100 bp- to 2-kb DNA size marker in 100-bp incre-
ments.
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Fig. 3. Allde-gpecific PCR analysis. The dleles S; (lane 1), S
(lane 2, 3), S (lane 4), Syp (lane 5), Sy (lane 6, 7), Sy (lane 8,
9), Sy (lane 10, 11). M 100 bp- to 2-kb DNA size marker in
100-bp increments.

A0 - A2SE, M223 H25 20134

2 B9 FA Ao FRg

Table 6. Determinationed S-genotype of crabapple cultivars by
PCR analysis.

Cultivar S-genotype
Manchurian SS,
Hopa A S
Sentinel SxS,
Yantaishagou S
Adams SSs%
Purple Lemoine S.S,
Virginia SS,
Asidtica S$:5105%
Hanyaehanakaidou SS:
Prunifolia SS,
Spectabilis SS,
?: unknown.
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