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Physical Properties and Detachment Characteristics of Persimmon Fruit

Kim, Tae Han

Dept. of Agricultural Engineering, Coll. of Agric.,Kyungpook Natl. Univ.

Summary

In order to develop the mechanical fruit harvest system. the detachment force. type
and torque investigated and analyse as several loading modes were applied on the fruit
-stem of the persimmon fruit. A proving ring with strain gauges was used for the ex-
periment . The following conclusions were drawn from the results :

The mode of withdrawl of the stem from the calyx appeared highly as .the persimmon
fruit matured . The mode of failure at the junction of the stem and calyx which was
desirable mode for mechanical fruit harvest increased as the angular displacement of the
fruit with respect to the stem axis increased from zero to ninety degrees . However the
mode of failure of the fruiting branch decreased for the same degree of angle pull as
above .

The range of detachment force of the persimmon fruit was from 13 to 54¢. The det-
achment force decreased from 47 to 8 % as the fruit matured. Also., the force decreased
from 31 to 24 % for the same maturity levels as the angular displacement of the fruit
with respect to the stem axis increased from zero to ninety degrees.

The range of detachment force to weight ratio(F /W) of the fruit was from 130 to 54
approximately . The detachment force to weight ratio ( F/W) decreased from 36 to 8% as
the fruit matured. Also. the ratio (F/W) decreased from 49 to 33% for the same mat -
urity levels as the same degree of angle pull as above.

In order to remove fruit from tree the desirable force applied to the stem is appro-
ximately from 1,280 to 530 &¢. Also, the desirable torgue to remove the fruits was appr-
oximately from 1.1 to 0. 5%y ex.
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Fig. 1. Schematic diagram of the experimental

device for angle full force test.

a : Applied force direction
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b: Strain gauge
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f
a Strain : Digital
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Fig. 2. Schematic diagram of the experimental device for torsion test.
a : Bearing b : Wire
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Fig. 3. Physical dimensions of fruit-stem system
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Table 1. Physical dimensions of fruit - stem system

(n =101

Mean -+ 5. D,

Fruit weight {(g) 140. 38 37 34

Fruit majer dia. (em) 6. 82 -+ 041

Fruit minor dia. {em) 6.42 £ 0. 37

Fruit height (em) 4. 59 + 0 35

Fruit density (g/enf) 051 £ 010

Stem weight (g) 0.26 + 0 04
Stem dia. (ca)

Upper junction major 041 + 004

” minor 0.37 £ 003

Lower junction major 052 + 005

" minor 0.47 £ 0. 04

Stem length (em) .72 &£ 025
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Table 2, Correlation matrix of persimmon fruit
dimensions (n =101)

Major Miner

Weight Height Density

dia. dia.
Weight 1 00
Major dia. 0. 36 1, 00
Minor dia. 0, 73 0 94 L. 00
Height 0. 58 0 44 0. 57 L 00
Density 0. 66 0. 72 071 0. 51 L 00
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Table 3. Correlation matrix of stem dimensions

{n=101)
Upper Lower
Weight junction junction Length
dia. dia.
Weight 1 00
Upper junction dia. 0. 29 1. 00
Lower junction dia, (. 22 0. 49 1 00
Length 0. 29 012 0 11 100
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Table 5.Correlation matrix for detachment force

test (n=76)
Detachment Fruit maj- Fruit Stem Stem
force or dia. weight diagmean)weight
Detachment
1 00

force

Fruit major

dia. 0. 19 L 00
Fig. 4. Detachment modes of fruit-stem system Fruit
A: Failure of the fruiting branch weight 0. 16 0. 36 L 00
B:Withdrawal of the stem from fruiting S 4
branch tem dia.
0. 23 0. 10 0. 00 L 00
C: Failure in the stem (mean)
D: Failure at the junction of stem and Stem weight 0. 36 0 45 0 31 0. 26 1. 00
calyx . . ) . .
E : Withdrawal of the stem from the calyx
Table 4. Mode of detachment of persimmon by angle pull and torsional test
(%)
Date of harvest 30, Sep. g Oct. 12, Nov.
Mode of loading 0° 457 60 ° Torsion o° 457 90 > Torsion 0® 45° 90" Torsion

Mode of failure

(i=25)(n=31)(n=27) (n=28) (n=25) (n=31) (n=27) (n=25) (n=25) (n=25) (n=24} (n=25)

Fajlure of the fruiting

branch (A) 52 48 36 22 60 49 19 12 27
W}:}(‘)(:;:Efl:xliti?li ?;2:2?1"23) $ 10 30 12 19 7 44
Failure in the stem{C) 11 24 4 20
e ang oDy 37 43 05 24 2 3@ M 6 6
W]ft:)dr;at‘;:] c(;{y)tch(eE;tem 13 100 100 93
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