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Comprehensive Evaluation of Fruit Quality Factors of Apple Trees at Different Ages in Main Growing Regions to

the North of the Weihe River in Shaanxi Province
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Abstract: To investigate the evolution process and stability of fruit quality of apple trees in major growing areas to the
north of the Weihe River in Shaanxi province, mature fruits of Fuji apple trees at different ages (0-10, 11-15, 16-20, 21-25,
and > 25 years old) at orchards located in two major growing counties, Luochuan and Baishui, were analyzed for single
fruit weight, volume, density, hardness, soluble solids, titratable acids and calcium content, and comprehensive quality
evaluation of apples was carried out based on these seven quality indicators. The results demonstrated that single fruit weight
and volume markedly increased with increasing tree age. When the trees entered the peak fruit period (16 years old), they
remained basically stable. Fruit density showed no significant difference with tree age. Fruit hardness slowly declined with
the increase of tree age. But the differences in the fruit hardness of apple trees of different ages did not reach the significance
level. Soluble solid contents in the fruits of trees of different ages showed fluctuation, and titratable acids first increased
and then decreased with increasing tree age. Changes in calcium content presented a V-shaped trend with the extension of
tree age. Comprehensive evaluation showed the fruit quality exhibited an ascending trend with tree age up to 16 years and
significantly declined when the tree was over 25 years old. According to the above analysis, the fruit quality of apple trees
from the best growing areas to the north of the Weihe River was unstable. The relatively stable fruiting period for the best
fruit quality was confined to trees ranging in age from 16 to 25 years old. The fruit quality was deteriorated significantly in
trees aged over 25 years old.

Key words: tree age; Fuji apple; quality analysis; comprehensive evaluation indicators; regions to the north of the
Weihe River
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Table1 Difference analysis of single fruit weight of Fuji apple trees of
different ages

Wita  dRMAlg wOKME/g CTP¥IMEg WilEE BRRBUD
<10 145.00 206.31 175.66° 19.41 11.05

11~15 172,52 205.36 188.94"" 10.45 5.53

16~20 189.56 220.31 203.30* 10.68 5.26

21~25 159.69 228.50 194.10* 23.68 12.20
>25 164.29 239.02 201.27* 27.82 13.82
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Table2 Difference analysis of fruit volume of Fuji apple trees of
different ages
Wik/a fME/em’ ok fE/om® PIfE/em’  bREE TR FHU%
<10 172.02 277.74 211.03% 43.11 20.43
11~15 211.15 248.05 228.71*" 11.81 5.16
16~20  227.12 251.88 241.83* 8.83 3.65
21~25 189.57 281.02 235.31* 23.19 9.86
>25 199.94 301.81 250.87* 30.24 12.05
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Table3 Difference analysis of fruit density of Fuji apple trees of
different ages
miva  GTH Gnh  emn  BEE G
<10 0.8104 0.8726 0.840 7* 0.02 2.46
11~15 0.778 0 0.862 1 0.828 6* 0.03 3.15
16~20 0.807 2 0.870 4 0.836 6" 0.02 2.21
21~25 0.8110 0.8920 0.844 3* 0.03 3.30
>25 0.798 2 0.8610 0.824 2* 0.02 2.83
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Table4  Difference analysis of fruit hardness of Fuji apple trees of

different ages
Wit/ iﬁ;ﬁ) iﬁiﬁ@ <L'ﬁf§4 brifE R %5(7
<10 9.98 12.11 10.87* 0.77 7.06
11~15 10.20 12.35 10.86" 0.65 6.00
16~20 9.79 11.66 10.69* 0.63 5.94
21~25 10.18 11.50 10.83* 0.54 4.95
>25 9.28 12.39 10.45% 0.82 7.87
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Fig.1  Difference analysis of average fruit soluble solid content of Fuji

apple trees of different ages
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Fig.2  Difference analysis of average fruit titratable acid content of Fuji

apple trees of different ages
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Fig.3  Difference analysis of average fruit calcium content of Fuji apple

trees of different ages
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Jii i R MEE  REE
<10 000 000 08214 1.00 0.69 0.00  1.000
11~15 048 044 02209 099 0.00 042 0.605
16~20 1.00 0.77 0.6164  0.58 0.23 100 1191
21~25 067 0.61 1.0000 0.90 1.00 0.50  0.000
>25 093 1.00 0.0000 0.00 0.51 0.35  0.902
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