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Abstract: ‘ Fuji’ apple ( Malus domestica ‘ Fuji’) was used as test material to determine
dynamic changes in growth indices of fruit during the growth and development period. Five
theoretical growth equations were adopted to fit vertical diameter, horizontal diameter, single
fruit weight, single fruit volume and dry weight, and appropriate growth equations according to
fitting results were selected to establish mathematical models of growth indices of fruit.
Polynomial fitting was used to establish a mathematical model of dynamic change in fruit shape
index. Correlation analysis was then conducted among growth indices of fruit. Results showed
that the mathematical growth models of fruit vertical diameter and horizontal diameter were
appropriately established with the Logistic equation, while mathematical growth models of
single fruit weight, single fruit volume and dry weight were appropriate for the Gompertz
equation, and fruit shape index for polynomial fitting. Correlation analysis among the growth
indices of fruit showed that each correlation coefficient between two indices, containing fruit
vertical diameter, horizontal diameter, single fruit weight, single fruit volume and dry weight,
was significantly positive. Both fruit shape index and relative content of dry matter in fruit
showed significant negative correlation with vertical diameter, horizontal diameter, single fruit
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weight, single fruit volume and dry weight. The density of fruit showed significant negative
correlation with vertical diameter, horizontal diameter, single fruit weight, single fruit volume
and dry weight, but significant positive correlation with fruit shape index and relative content of

dry matter in fruit.
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fruit
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Table 1 Results of five theoretical growth equations used to fit dynamic changes in fruit vertical and horizontal
diameters, single fruit weight, volume and dry weight
A K AR FR -
Growth Equhafiins a b c i Q@ l Yi (%)
indices max
Logistic 8.0426 3.1156 0.0171 0.9914*  0.2453 66.4574 4.0213 0.0344
4%  Mitscherlich ~ 7.3952 0.0133 0.9433"  1.6119
Vertical  Gompertz 9.1559 1.6084 0.0102 0.9911*  0.2541 46.5922 3.3683 0.0344
diameter  Korf 9.90x107  19.3382 0.0311 0.9842*  0.4496 296x1078 248x10%2 13.7447
Richards 406.3693  0.0000 0.5260 0.9853*  0.4190
Logistic 9.3476 3.7615 0.0216 0.9928*  0.3709 61.3342 4.6738 0.0505
#4s  Mitscherlich ~ 9.8254 0.0114 0.9776™  1.1592
Horizontal Gompertz 10.1979 1.7797 0.0137 0.9924 ** 0.3936 42.0763 3.7516 0.0514
diameter  Korf 8.25x10°  16.9722 0.0408 0.9908*  0.4734 4.60x1075 9.89x10"7 15577
Richards 21.7683 0.0015 0.6189 0.9910*  0.4637 -319.8744
Logistic 264.0648  36.8 0.032 0.9886*  877.3436  112.6718  132.0324  2.1125
BRE  \itscherlich  3.08x10°  0.0000 0.9203*  6143.4521
Sf'?ﬁt'e Gompertz 3495061  5.0888 0.0147 0.9905*  733.3816  110.6831  128.6092  1.8906
weight  Korf 7755.6365 23.187 0.3678 0.9891*  839.3742  144.8934  320x10° 1.7763
Richards 250.0 0.0000 0.0176 0.4599 4.16 x10*
Logistic 304.727 38.9558 0.0323 0.9871*  1320.6446 113.3879  152.3635  2.4607
B Mitscherlich  3.41x10°  0.0000 09142  8861.9081
Sf'?j’it'e Gompertz 404.1928  5.2187 0.0148 0.9893*  1107.5785 111.6384  148.6942  2.2007
volume  Korf 7408.1 24.9223 0.3925 0.9881*  1227.6260 1435574 257x10° 2.0687
Richards 275.0 0.0000 0.0183 0.4985* 5.18 x10*
Logistic 41.4779 26.8456 0.0269 0.9832*  24.4089 122.3086  20.7390 0.2789
F%  Mischerlich  512x10*  0.0000 0.9306*  100.9738
Single dry Gompertz 61.1872 4.3991 0.0115 0.9861 " 20.1484 128.8174 22.5095 0.2589
weight  Korf 262x107  23.0802 0.1031 0.9867*  19.3279 1731.5769 1.16x10'2 0.3771
Richards 365.5087  0.0015 1.602 0.9868*  19.2453 314.1686  76.1977 0.3042

E: a, b, c WABRSE; RENULERE; QP NFIABET IR, (P EEtE,; v ok kk e, (
sk FonAE P < 0.01 K EEREE, T,

RFE P <0.05 KL #£REE,

%) HR Ik K« %

Notes: a, b and c indicate parameters of equation; R?, Determination coefficient; Q?, Residual deviation sum of squares; t,, Infle-

xion point of time; y,, Inflexion point of biomass; (d—y) , Maximum growth rate. * stands for significant differences at P <

max
=% stands for significant differences at P < 0. 01, same below.
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Table 2 Correlation analysis among growth indices of apple fruit

T
e iz MR R +H _ AR i g
MR Horizontal Vertical Single fruit  Single fruit  Single dry %.ﬁ/*ﬂﬁ Relative %*&'E
. ! : : Fruit shape Fruit density
Characters diameter diameter weight volume weight index content of (g/cm®)
(cm) (cm) (9) (cm®) (9) dry matter 9
(%)
g 1
WPtz 0.9979* 1
R 0.9762* 0.9847 ** 1
LNl 0.9752 ** 0.9839 ** 1+
+iE 0.9693 ** 0.9789 0.9947 ** 0.9942 ** 1
P SiIZ L -0.7967 ** -0.7592** -0.6659* -0.6624* -0.6602 * 1
T B AR & -0.8210™ -0.8287 ** -0.7856 ** -0.7839* -0.7702* 0.5408 1
SR -0.8602 ** -0.8495 -0.7772* -0.7767 ** -0.7616* 0.8058 ** 0.7726* 1
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