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Mathematic Model of Fruit Growth and Development of Atemoya cv. Tai Wan(Annona squamosa L. )
CAI Xiao-lin, PAN Jie-chun® , ZHOU Yu-mian et al
Abstract
fruits of this variety. [ Method] We detected the fruit longitudinal diameter, transverse diameter, fruit stalk length and width during the fruit

(College of Agronomy, Guangxi University, Nanning, Guangxi 530004 )

[ Objective | To determine the reasonable cultivation period for atemoya, and to establish the mathematical model of the growth of

growth and development of atemoya, and to establish the fruit growth model of atemoya. [ Result] Atemoya fruit transverse diameter and longi-
tudinal diameter had a growth peak on 28 days after pollination. Fruit diameter growth rate was significantly faster than the transverse diameter
during the period of rapid growth. Fruit stalk width growth and elongation growth during this period also showed a rapid growth trend. Fruit size
and Fruit stalk growth were both at a slow growth period on 56 d after pollination. Synchronization growth was observed for fruit and fruit stalk
development. The correlation coefficient of each index was greater than 0. 980 00. The regression equation of the correlation coefficient be-
tween day number after pollination and each index was greater than 0.970 00. [ Conclusion] There are obvious polynomial regression relations
among atemoya fruit transverse and longitudinal diameters, stalk length, stalk width and growth days after pollination, and the mathematical

model of the growth process is also a cubic equation. This mathematic model has good fitting, and can better reflect the dynamic changes of

fruit and stalk development.
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Fig.1 Change of longitudinal and transverse diameters of fruit
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Fig.2 Changes of net growth of fruit stalk
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Fig.3 Changes of fruit shape index
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Fig.4 Change of fruit stem growth and development index
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Fig.5 Change of fruit stem net growth
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Table 1 Correlation between indexes of fruit and fruit stem

- e e T
BT Transverse  Longitudinal Fruit stem
Index . .
diameter diameter length
#\4% Longitudinal diameter 0.997 21**
SARK Fruit stem length 0.98923"" 0.994 61"
FARHL Fruit stem width 0.98738"" 0.99293"°  0.99825""

T+ = FORBFEMA(P <0.01),

Note: * # indicated extremely significant correlation (P <0.01).
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Table 2 Correlation between the fruit development and growth index

and the pollination days
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Index Regression equation _
coefficient

4% Transverse Y= -0.000 02X° + 0. 002 05X° 0. 986 66

diameter +0.012 46X +0. 088 73

4% Longitudinal Y = — 0. 000 02X* + 0. 001 86X>  0.983 98

diameter +0.038 22X -0. 161 69

AR Fruit stem Y= —0. 000 000 6X° +0. 000 06X>  0.971 82

length +0.003 4X +2.549 3

SEAWHRL Fruit stem Y = —0. 000 000 7X° +0. 000 07X>  0.974 00

width +0.003 49X +0. 240 76
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