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Relation Between Harvest Maturity and the Quality of
Cold-stored ‘Bartlett’ Pears

Shigeru IMaKAwA
(Experiment Farms, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1. Respiration and ethylene emanation of

the fruits harvested at different degrees
of maturity during ripening at 20°C.
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Fig. 2. Respiration and ethylene emanation of
the fruits harvested at standard maturity
during ripening at 20°C.

80 O-===0 C;H, 140
( *—aeCQO,
608 130
< <
o4 o»
¥4
S 40F {20 <
gé '}5 N i
T d/ Q 0
&) | N, O
20 '/ % 110
/
.
o { P 1 1 s 1 L 1
12 3 4 5 6.7 8 910

Days elapsed

Fig. 3. Respiration and ethylene emanation of
the fruits harvested at standard maturity
and stored at 0°C for 15 days during
ripening at 20°C.
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Fig. 4. Respiration and ethylene emanation of
the fruits harvested at standard maturity
and stored at 5°C for 15 days during
ripening at 20°C.
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Fig. 5. Respiration and ethylene emanation of
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Table 1. Properties of the fruits before and after ripening (harvested on Sept. 13)
Peel Flesh |Seed coat Soluble -
color | firmness | color Starch solids Acidity | Flavor
¢ {before ripening G 7.7 W + 8.9 3.6 —
Before storage after ripening Y 14 PB - 10.2 3.6 +
Stored 0°C {before ripening G 7.2 A\ + 10.0 3.6 —
15 days after ripening Y 1.4 B — 10.2 3.4 +
Stored 5°C {before ripening PG 6.1 4 — 10.0 3.6 —
15 days after ripening Y 2.2 B — 10.0 3.5 +
Stored 0°C {before ripening PG 3.3 PB — 95 3.6 —
55 days after ripening Y 1.8 B - 10.1 3.4 +

Peel color: G=green, PG=pale green, Y=yellow.

Flesh firmness: reading (kg) of a Magness-Taylor pressure tester with an 8 mm plunger for fruit
before ripening and with an 11 mm plunger for fruit after ripening.

Seed coat color: W=white, PB=pale brown, B=brown.

Starch : iodic reaction on the vertical section of fruit.

Soluble solids: reading of a hand refractometer.

Acidity : titratable acids of juice (mg/mé) calculated as malic acid.
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Table 2.

Properties of the fruits harvested on three different dates and
stored at 0°C for given periods

Before ripening

Fruit | Fruit ] I -
Harvest date | weight | weight B/A Flesh S;)(lluigl‘e Acidity| Starch P(i'el Se<?dl coat
(A (g | B) @] (%) |firmness ° color | coor
Sept. 6 208 — — 81 11.6 3.5 -+ G A%
Nonstored Sept. 13 243 — — 77 114 32 e~k G w
Sept. 20 246 — — 7.0 111 2.5 e~ G W
Sept. 6 206 203 98.5 79 11.6 3.3 — G W’
Stored for . . N
30 days Sept. 13 238 233 97.9 7.5 11.5 2.9 — G W’
Sept. 20 245 238 97.1 7.0 11.1 2.4 — G w/
Sept. 6 209 199 95.2 79 11.5 31 — G PB
Stored for . . . . . .
60 days Sept. 13 236 228 96.6 7.2 115 2.7 — G-PG B
Sept. 20 245 235 95.9 6.8 11.4 2.2 — PG B
Sept. 6 211 200 94.5 7.0 11.6 2.6 — GY B
Stored for . e o "
90 days Sept. 13 236 225 95.7 7.0 11.7 2.2 - GY B
Sept. 20 240 227 94.8 6.5 111 2.1 — GY-Y B
After ripening
Fruit Fruit
\ Harvest date zve)ig(h'g Em;ight) C/‘? ﬁfrllerfllss S:éiliglse Acidity | Texture Il?i?(;snifnogr
A) (g | ©) (g (%
Sept. 6 206 199 I 96.0 1.6 12.2 3.6 O 14
Nonstored Sept. 13 240 235 97.9 1.6 11.7 3.3 0] 10
Sept. 20 243 237 97.5 1.6 114 2.5 @] 8
Sept. 6 206 199 96.6 2.0 11.8 3.2 yaN 5
Stored for . , .
30 days Sept. 13 241 235 97.5 2.5 11.8 2.9 PaN 4
Sept. 20 243 234 96.3 2.7 11.5 2.3 PaN 4
Sept. 6 207 196 94.7 2.3 11.7 2.5 X 5
Stored for . o . .
60 days Sept. 13 238 228 95.8 2.3 11.6 2.5 X 5
Sept. 20 246 234 95.1 3.2 11.6 19 X 4
Sept. 6 212 197 92.6 3.6 114 21 X 5
Stored for . iy o
90 days Sept. 13 238 222 93.5 3.8 11.6 2.2 X 5
Sept. 20 242 227 93.6 4.7 11.3 1.7 X 5

B/A (%): weight keeping rate after storage, C/A (%): weight keeping
color: GY=greenish yellow.
Seed coat color: W’/=white but brown only on the tip, Texture: O good, & somewhat poor,

X poor.
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Investigations on the ripen-

Summary

The interrelation between the degree of maturity
at harvest time and the quality of fruits ripening
immediately after harvest or after cold storage of
given periods was investigated with a view to
supplying good-quality fruits for a longer time.
The respiration rate and the ethylene production
during ripening were also determined.

The change of respiration rate showed a typical
climacteric pattern, that is, the respiration rate of
early-picked fruits first decreased gradually to a
minimum and then showed an increase, whereas
that of late-picked fruits increased rapidly to a
maximum followed by a fall. While the ethylene
emanation of early-picked fruits was observed ten
or more days after harvest and thereupon increased
rapidly, late-picked fruits were already emanating
a considerable amount of ethylene at harvest time.
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The pattern of respiration rate and ethylene
production of fruits harvested in the middle time
and stored at 0°C for 15 days was similar to that
of fruits harvested somewhat late, and in the case
of storing at 5°C, it resembled that of fruits har-
vested considerably late.

Fruits were harvested three times at weekly
intervals, divided into three lots each time, and
then stored at 0°C for one, two, or three months
respectively.

The quality of fruits stored for one month was
as good as nonstored fruits irrespective of the
harvest date. However, in the case of storing for
two months, it was slightly defective and in the
case of three months, it was considerably inferior
to that of nonstored fruits, especially in such a
case that the fruits had been harvested late.

Considering these results, it may be concluded
that the storage life of ‘Bartlett’ pears is limitted
to two months and late picking must be avoided.



