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Criteria of Fruit Quality and Harvest for Production of High Quality Small
and Medium-Sized Fruits in ‘Hanareum’ Pear (Pyrus pyrifolia Nakai)
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Chung-Ang University, Anseong 456-756, Korea
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Abstract. ‘Hanareum’ pear is expected to produce the high quality small and medium-sized fruits without any major
changes in the current cultivation techniques, inasmuch as its basic characteristics are already included in the range
of small and medium-sized fruits. Thus, we tested the possibility of utilization of ‘Hanareum’ pear for producing
small and medium-sized fruits, while establishing the limit of minimum fruit weight for the fruits in high quality.
With the results of correlation analysis, it was possible to predict the fruit weight through the observation of soluble
solid contents and flesh firmness, because both factors were closely correlated to fruit weight in all treatments. More-
over, these factors were confirmed to be useful indicators of forecasting consumer preference in the sensory evalua-
tion. The fruit marketability was excellent under the conditions that were greater than 11.6°Bx and less than 25.6 N
for soluble solid contents and flesh firmness, respectively. When applying these standards of fruit quality to the
results of regression analysis for fruit weight, non-treated fruits fulfilled both standards when the fruit weight was
higher than 436 g, and the quality uniformity was also high on this state. Therefore, the production of high quality
small and medium-sized fruits was determined to be under this condition. The weight limit for GA treated fruits was
620 g, and both fruit quality and uniformity were below the weight range of small and medium-sized fruits, with
300~500 g. Thus, GA treatment was suggested to be avoided, in order to produce the high quality small and

medium-sized fruits.

Additional key words : fruits weight, GA, quality uniformity, sensory evaluation, SSC
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Table 1. Comparison of fruits quality and observation range between GA treatment and non-treatment in ‘Harareum’ pear.
Fruit weight  Fruit length ~ Fruit diameter . SSC* Acidity Soluble solid-  Firmness

Treatment ) (mm) (mm) L/D Ratio (°Bx) (%) Acid Ratio N)
Observed range

Non-treatment 67~612 47.2~98.6 49.4~104.4 0.84~1.02 5.7~12.9 0.04~0.14  45.8~281.9 18.6~74.0

GA treatment 134~978 65.2~114.8 82.3~129.9 0.72~0.98 8.7~13.2 0.04~0.14  83.7~278.2 15.7~43.9
Mean value

Non-treatment 303.6 77.1 84.5 0.91 10.1 0.06 181.2 32.7

GA treatment 454.8 91.3 104.5 0.87 11.2 0.06 184.0 26.5
Significance *K *x ** *x * ns ns *K

“Soluble solid contents.
nS,* * %

*Nonsignificant, significant at 5% and 1% level by t-test.
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Table 2. Fruit quality according to weight in ‘Hanareum’ pear.

Z:3) AR 93 Slol= wje] T

4 9 5 UE

Fruit weight Fruit length Fruit diameter L/D SScC* Acidity Soluble solid- Flesh firmness
(2) (mm) (mm) Ratio (oBx) (%) Acid Ratio N)
51~100 492 1 51.5j 0.96 a 63¢e 0.11a 679¢ 535a
101~150 59.7¢g 63.61 0.94 ab 72¢e 0.06 b 115.5 de 46.0 ab
151~200 64.0 f 70.6 h 0.91 abed 9.0d 0.06 b 163.3 bed 332 cd
201~250 68.8 ¢ 78.1¢g 0.88 cd 10.0 bed 0.08 b 156.8 cd 39.2 be
251~300 77.1d 839 f 0.92 abed 9.9 cd 0.06 b 188.2 abc 29.6 cd
301~350 76.9 d 882e 0.87d 11.0 abe 0.05b 229.5a 26.2d
351~400 84.5¢ 91.1d 0.93 abed 10.7 be 0.05b 210.5 abe 29.3 cd
401~450 84.6 ¢ 948 ¢ 0.89 bed 11.3 ab 0.06 b 241.8a 26.7d
451~500 90.6 b 983 Db 0.92 abed 120a 0.05b 203.6 abc 28.3d
501~550 91.6 b 101.7 a 0.90 bed 114a 0.06 b 186.2 abc 233d
551~600 96.3 a 102.8 a 0.94 abc 11.8a 0.06 b 216.2 ab 27.4d
“Soluble solid contents.
YMean separation within each columns by Duncan’s multiple range test, 5% level.
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Table 3. Fruit quality according to weight in ‘Hanareum’ pear treated with GA.

Fruit weight Fruit length Fruit diameter L/D SSc* Acidity Soluble solid- Flesh firmness
(2) (mm) (mm) Ratio (°Bx) (%) Acid Ratio N
251~300 704 £ 84.0 h 0.84 a 10.1¢ 0.05b 200.8 ab 34.3 ab
301~350 76.6 ef 89.1g 0.86a 10.6 ¢ 0.09a 120.7 ¢ 34.7a
351~400 79.1 de 90.1g 0.88a 10.0 ¢ 0.07 ab 162.5 abc 28.4 abed
401~450 81.0 de 97.7¢ 0.83a 10.7 abc 0.06 b 184.2 ab 249 cd
451~500 85.8 cd 983 f 0.88 a 103 ¢ 0.06 b 190.1 ab 25.5¢cd
501~550 91.1 be 100.8 ef 0.90 a 11.3 abe 0.05b 2144 a 30.1 abc
551~600 92.3 be 104.9 de 0.88a 11.3 abe 0.08 ab 149.0 be 23.0 cd
601~650 95.7b 106.2d 0.90 a 10.8 abc 0.05b 2139a 21.8d
651~700 94.6b 105.6d 0.90 a 11.6 abe 0.08 ab 161.5 abc 22.1d
701~750 97.5b 111.8 ¢ 0.87a 12.0 ab 0.06 b 208.1a 27.0 bed
751~800 1079 a 1204 b 0.90 a 123a 0.06 b 198.0 ab 249 cd

“Soluble solid contents.

YMean separation within each columns by Duncan’s multiple range test, 5% level.
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Table 4. Comparison of fruit quality between GA treatment and non-treatment according to soluble solid content in ‘Harareum’ pear.

SSc* Treatment Fruit weight Fruit length Fruit diameter Acidity Soluble solid- Flesh firmness

(°Bx) (2) (mm) (mm) (%) Acid Ratio N)
9 Non-treatment 2172 69.9 74.9 0.05 163.1 35.1

GA treatment 354.8 77.7 89.6 0.05 117.7 29.8
Significance * ns * ns ns ns

10 Non-treatment 300.0 75.1 84.3 0.05 198.3 33.7

GA treatment 428.9 82.6 94.9 0.05 193.4 293
Significance * ns * ns ns ns

11 Non-treatment 359.3 80.5 89.2 0.07 168.0 29.5

GA treatment 553.5 91.0 101.6 0.07 180.0 245
Significance ** * * ns ns ns

12 Non-treatment 480.2 90.2 98.6 0.05 219.6 26.2

GA treatment 674.4 96.2 111.4 0.07 179.6 25.7
Significance * ns * *E * ns

13 Non-treatment 504.3 89.8 98.6 0.05 245.2 23.6

GA treatment 723.7 100.0 115.5 0.07 199.3 271
Significance * ns * oK * ns

“Soluble solid contents.
ns*"Nonsignificant, significant at 5% and 1% level by t-test.
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Fig. 1. Assessments of fruit quality uniformity by Duncan’s multiple range test at 5% level (A, Non-treatment; B, GA treatment). Weight
grades that were classified to same groups in respective internal quality factors are represented by dots (4, @, H, and A, respec-
tively), and weight ranges of continuous grades that were classified to same group are represented by lines (-). Dark sections are por-

tions that all factors are kept constant.
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Table 5. Correlation coefficients of fruit quality in ‘Harareum’ pear.
Fruit weight SSc* Acidity Soluble solid-Acid Ratio
Non-treatment
SSC 0.844™
Acidity -0.381" -0.363"
Soluble solid-Acid Ratio 0.680" 0.792" -0.756"
Flesh firmness -0.716™ -0.728" 0.561" -0.717"
GA treatment
SSC 0.612"
Acidity —0.042" -0.365"
Soluble solid-Acid Ratio 0.245" 0.042" -0.853"
Flesh firmness -0.483" -0.166™ -0.053" -0.006™
“Soluble solid contents.
ns**Nonsignificant, significant at 5% and 1% level, respectively.
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A B H .
600 - .. .
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S 400 B
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E £
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0 r v r T 200 . r
10 25 40 55 70 10 25 40
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Fig. 2. Relationships between fruit weight and soluble solid contents, and relationships between fruit weight and flesh firmness in non-

treatment (A and C) and GA treatment (B and D).
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Table 6. Instrumental quality attributes by consumer preference
in ‘Harareum’ pear.

Grade of SSC*  Acidity Soluble solid- Flesh
overall taste  (°Bx) (%) Acid Ratio  firmness (N)
Excellent 122a* 0.06a 2213 a 243 a
Great 11.9ab 0.05a 2195 a 249 a
Normal 11.6bc 0.06a 2139 a 25.6 ab
Insufficiency 11.4cd 0.05a 222.8a 26.0 ab
Poor 11.0d 0.05a 208.8 a 2720

“Soluble solid contents.
YMean separation within each columns by Duncan’s multiple
range test, 5% level.
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