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Strength Properties of Boxthorn(Lycium chinense Mill)
Fruit-Stem Joints
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SUMMARY

The strength of the connecting joint of boxthorn (Lycium chinense Mill) fruits to tree twigs was determined
experimentally at several pulling angles(0”, 15", 30°, 45° and 60" ) and at different harvesting seasons from
August to November, 1999 using an universal testing machine.

The detachment force of mature fruits of boxthorn decreased as the pulling angle increased and varied with
the harvesting season. The detachment force, however, did not gradually decreased as the harvesting season
advanced due to difference of maturity of fruits from one harvesting season to another. Among three varieties
of boxthorn. Cheongyang gugija, Cheongyang native, and Cheongyang #2, the maximum detachment force was
1.24 N at the pulling angle of zero degree. The highest detachment force (1.29 N) of mature fruits of
boxthorn appeared at the harvesting season of August, 1999. )

F8 8ol(Key Words) : F7)12HLycium chinense mill), 32 = (Pulling angle), Fvj—=d HiH

(Fruit-stem joint), &3} 3(Detachment force), 2% 5 AJ(Strength charac-

teristics).
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Fig. 1 Universal testing machine used for
the detachment force measurement
of the boxthorn fruits.
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Fig. 2 Schematic diagram of the straight
and the angle pull test of the
boxthorn fruits.
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Fig. 3 Detachment force of the mature and
the immature boxthorn (Chongyang
gugija) fruits at wvarious pulling
angles.
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Table 1 Results of the Duncan’s multiple range test (¢ = 5%) for the detachment force
(N) of mature and immature fruits of Cheongyang gugija variety

Mature Immature
Pulling angle
(degree) Mean detachment Duncan Mean detachment Duncan
force (N) grouping* force (N) grouping*
0 0.9420 E b 2.4740 a
15 1.1220 a 2.1653 a b
30 1.0613 a b 1.8493 b
45 0.8467 b 1.9940 b
60 0.5253 c 2.0927 a b

* Means with the same letter are not significantly different.

Table 2 Average detachment force (N) of three varieties of mature boxthorn fruits at
different pulling angles

Pulling angle Cheongyang native Cheongyang gugija Cheongyang #2

(degree) Mean Starfd;}rd Mean Sta:}da.xrd Mean Starllda'lrd
deviation deviation deviation

0 1.09 0.284 1.35 0.259 1.22 0.339

15 0.95 0.359 1.35 0.199 ‘ 1.23 0.202

30 0.99 0.375 1.30 0.361 1.12 0.376

45 0.80 0.258 1.22 0.246 0.97 0.337

60 0.54 0.175 0.89 0.356 0.83 0.321
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Fig. 4 Detachment force of three varieties
of the mature boxthorn (Lycium
chinense Mill) fruits with various
pulling angies.
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Fig. 5 Force-to-weight ratio of three varie-
ties of the mature boxthorn (Lycium
chinense Mill) fruits at various
pulling angies.
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Table 3 Results of the Duncan's multiple range test (a=5%) for the force-to-weight ratio
of the three varieties of mature boxthorn fruits

. Mean No. of Duncan
Varieties . . . .
force-to-weight ratio samples grouping*
Chongyang native 170.07 50 a
Chongyang gugija 149.09 50 b
Chongyang #2 146.75 50 b

* Means with the same letter are not significantly different.

Table 4 Results of the Duncan’s mulitiple range test (@ =5%) for force- to-welght ratio of
the mature boxthorn fruits at various pulling angles

Pulling angle Mean force-to- No. of Duncan
(degree) weight ratio sample grouping*
0 171.58 30 a
15 156.52 30 a
30 171.54 30 a
45 150.85 30 a b
60 126.03 30 b

* Means with the same letter are not significantly different.
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Table 5 Average detachment force of the mature boxthorn fruits (Chongyang gugija) as

harvesting season advanced

Harvest season . Medn Detachment Standard HSD*
(Date) force(N) deviation grouping**
Aug. 26, 1999 1.29 0.38 a
Sept. 29, 1999 0.94 0.31 b
Oct. 14, 1999 1.30 0.24 a
Nov. 5, 1999 0.72 0.12 b

* Tukey's Studentized Range test.

** Means with the same letter are not significantly different.
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