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Establishment of a rapid and efficient system for propagating
the apple cultivar' Maypole’ by seed

Yang Hailing, Cao Min’ ge, Sun Yangwu, Abudu Rezhake , Zhang Wen, Zhu Yuandi
(College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094 , China)

Abstract In order toincrease the rate of germination of apple cultivars with higher embryonic malfunction, reduce seed
dormancy and enhance sexual propagation, fruits and seeds o the cultivar’ Maypole’ were studied. We explored the
influence o seed development stages, pre-sowing treatments and different culture media, on germination and growth of
new seedlings in vitro, from the embryo. The result showed that the color of seed capsule changed from red, red
white, red-brown to brown as fruits matured. Seeds at different developing stages were inoculated in two different cul-
ture media. Developing seeds with red capsule color were fairly capable of germination, 76-days after full bloom but
grew abnormally from the embryo culture; seeds with red-brown capsule color germinated fairly well 96-days after full
bloom, into direct seedlings. The ratio of direct generation of seedlings in vitrofrom embryo was increased markedly on
the culture medium H2 with 1 mg/L GA3 than H1(containing 1/ 2MS + 1% sucrose + 0.9 % agar) . Mature seeds with
brown capsule color germinated rapidly 130-days after full bloom through embryo culture in the H2 medium. The ratio of
germination and seedling generation were 100 % and 97. 6 % respectively, being significantly higher than those of seeds
grown on vermiculite without stratification or after 20 and 30 days with stratification at 4 . Therefore,’ Maypole’
seeds at 96-days after full bloom, cultivated in H2 culture medium directly produced seedlings in a high portion, and
seed culture by this approach can shorten the breeding process. Compared with traditional seed propagation methods,
the process can be shortened 3 - 4 months and the seedling vigor increased by more than 40 %.
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Table 1 Seed development at different growth stages GAs H2 66.7 %
40 %, H1 10% 16.7 %;
/d /% / % /% 116 d, 90 %,
49 46 18 36 76.7 %, H1 10% 23.4 %(
53 60 8 32 2) : GAs3
76 26 30 44 ; : 7% 91
81 26 32 42 d,
86 30 24 46
91 32 28 40 2.4
96 30 40 30 130 d ,
101 36 28 36 4 20d ,
116 34 22 44 4 30d
, 3%;H2
2 GA;
Table 2 Hfect of different embryonic ages and GA3 treatments on germination and development of apple embryos
H1 H2 (H + GAs)
/d | % | % ! % ! % I % | %
76 23.3e 0.0c 0.0C 26.7d 0.0C 0.0D
81 33.3ed 0.0c 0.0C 33.3cd 0.0C 0.0D
86 33.3ed 0.0c 0.0C 36.7 cd 0.0C 0.0D
91 43.3 cd 16.7 b 0.0C 46.7c 0.0C 0.0D
96 56.7 cb 23.3b 23.3B 66.7 b 20.0B 40.0B
101 60.0 b 20.0b 20.0B 66.7 b 20.0B 23.3C
116 80.0 a 53.3a 53.3 A 90.0 a 73.3 A 76.7 A
P 0.05 0.05 0.01 0.05 0.01 0.01
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