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1 Table 1 Mean length,internode length,node numbers,
1.1 diameter and taper of ‘Hanfu’ apple branches
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Table 2 Leaf thickness,vein thickness and vein protuberant degre Table 3 Ratio of vein tissues %
Cultivar Leaf thickness/pm Vein thickness/pym  Vein protuberant degree Cultivar Xylem Phloem Parenchyma cells
Hanfu 224.48 1 296.59 5.78 Hanfu 18.01 12.27 69.72
Dongguang 218.38 1232.50 5.64 Dongguang 17. 60 12. 20 70. 20
Fuji 195. 20 887. 40 4.55 Fuji 16. 67 11.09 72.24

1 ¢ ’ (10X10)
Fig. 1 The anatomical structure of vein in *Hanfu’ apple and its parents(10X10)
(1L¢ 7 52, ¢ ’ 3. ¢ ’ N 2.4
Note: 1. ‘Hanfu’ apple;2. ‘Dongguang’ apple;3. ‘Fuji’ apple. The same as figure 2 and 4.
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Fig. 2 The mesophyll tissues structure of leaf in ‘Hanfu’ apple and its parents
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Table 4 Structural characteristics of mesophyll tissues . L ¢ ’
/ ¢ e O3,
Cultivar Palisade thickness/pm  Spongy thickness/m  Palisade/ Spongy ratio
Hanfu 114.68 81.47 1.40 5
Dongguang 107. 36 85. 40 1.26 Table 5 Thickness ratio of palisade,spongy and super cuticle to leaf %
Fuji 82.96 90. 28 0.92
293 Cultivar Palisade Spongy Super cuticle Lower cuticle
T . e h , Hanfu 51.09 36.41 6.52 5. 98
= = ’ Dongguang 49.16 39. 11 6.15 5.58
Fuji 42.50 46. 25 6.05 5.20
o
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B s y 4 5 Table 6 Leaf stoma size and density of ‘Hanfu’ apple and its parents
< < o
2.2.4 3 . Stoma density Stoma size/ pm Mean values of length
Cultivar Y .
L€ ’ , / +mm Length Width and width/ ym
Hanfu 103. 64 28.06 23.18 25.62
’ 25. 62 pms ¢ ’
Dongguang 127. 04 26. 84 20. 74 23.79
’ ’ Fuji 160. 48 24.40 19.52 21.96
21,96 ym, ¢’ g
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Fig. 3 The stoma of leaf in ‘Hanfu’ apple and its parents
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6. “Fuji” apple 10X 10.
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10X10,
Note: 1. “Hanfu’ apple 40X 10;2. ‘Dongguang’ apple 40X 10;3. ‘Fuji” apple 40X 10;4. ‘Hanfu’ apple 10X 10;5. ‘Dongguang’ apple 10X 10;
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Table 7 Annual shoot anatomical structures of ‘Hanfu’ apple and its parents
Cultivar Section area Xylem area Pith area Timber area T/S/% Cortex area C/S/% T/C
Hanfu 12. 85 6.21 1. 10 7.31 56. 89 5.54 43.11 1.32
Dongguang 13.45 6.92 0.97 7.89 58. 66 5.56 41. 34 1.42
Fuji 8.99 4.62 1.19 5.81 64.63 3.18 35.37 1.83
: mm? ,
Note: The unit of area is mm? in the table.
4 f ’ 1la (10X10)
Fig. 4 Annual shoot anatomical structures of *Hanfu’ apple and its parents
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Anatomical Evaluation of ‘Hanfu’ Apple Spur Type Characteristics

LIU Guo-cheng, MA Huat-yu,LLV De-guo,QIN Stjun,DU Guo-dong, WANG Hao
(College of Horticulture, Shenyang Agricultural University, Shenyang, Liaoning 110161)

Abstract: ‘Hanfu’ apple and its parents(‘Dong guang’ X ‘Fuji’) were used as materials in this experiment to study
the anatomical structural characteristics of ‘ Hanfu’ apple spur type. The results showed that mean length and
internode length of ‘Hanfu’ annual branches were shorter than that of its parents,and mean branch diameter, number
of nodes and branch taper of ‘Hanfu’ apple were higher than that of its parents, which obviously proved to be spur
type of ‘Hanfu’ apple. Leaves thickness and prominences height of ‘Hanfu’ apple were higher than that of its parents
which cells of palisade tissue with three cell layers were relative elongated,and the ratio of palisade tissue to spongy
tissue was greater than one. Stoma apertures of ‘Hanfu’ apple leaves were bigger than that of its parents. However,
the stoma density of ‘Hanfu’ apple was less than that of its parents. Ratio of branch phloem department was 43. 11%
which was greater than that of its parents,on the contrary,not only the ratio of xylem department but also the ratio of
xylem department to phloem department were less than that of its parents, which were 56.89% and 1.32,
respectively. In conclusion,  Hanfu’ apple had obvious characteristics of spur type and typical dwarf traits.
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