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Studies on Dry Julce Sac of Hyuganatsu (Cztrus tamurana Hort.
ex Tanaka) Occurred by Freezing

Il. Deformation of the Endocarp Segment

Yoshikazu Nakajma, Kunio SHinGals Fujio YOSHIMURA
: Laboratory of pomology, Faculty of Agriculture

Abstract : The deformed endocarp segment of Hyaganatsu (Citrus tamurana Hort. ex Tanaka)
in this study showes that the endocarp “epidermis near the dorsal bundle is dented to the central
axis at equatorial portion. The deformation of the segment appeared in the field in late January
in 1975, and by freezing treatment in the controlled chamber.

This symptom more occurred in the sunscald fruits at canopy or outside location of the tree.
The disordered rind of the sunscald fruit was apt to freeze more than the other portion of the
same one, and has a comparatively spongy albedo tissue.
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Tabb 1. Ralation between the bearing location of the tree and occurrence
of the deformed segment and of dry juice sac by freezing

Deformed Dry juice Deformed segment Dry juice sac in
Location
segment sac contained dry juice sac deformed segment
% 2 % -
Canopy 38.1 4.1 4.3 80.0
OQutside 40. 8 55.6 46.7 728
Inside 6.7 0 - -
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Table 2. Relation between occurrence of the deformed segment and
sunscald fruits -

: =
Sunscald fruit 47.8

Healthy fruit : 17.0
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Fig. 1. Occurrence of the deformed segment Fig. 2. Deformation of the endocarp epider-
and dry juice sac by freezing at various mis at 15 days after the repeat of freezing
bearing parts of trees in the field in late treatment.

January. Top; once, middle; twice, bottom;

Top; canopy, middle; outside, bottom ; thrice.
inside location. i

Table 3. Effect of freezing treatment on occurrence of the deformed segment

Days after treatment
Repeat of treatment

15 2
] % : %
Once 6.6 250
Twice 150 25.0
Thrice Co666 100.0

Control o 0 0
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Fig. 3. Freezing curves of the rind surface of sunscald and healthy fruits
in controlled chamber. The details of values are shown in table 4.

Table 4. Rind freezing of the sunscald and healthy fruits

. . Minimum air temperature Minimum rind temperature
Order of freezing time before freezing before freezing

Sunscald fruit (a) - C c

Affected side =33 —4.6

Healthy side -59 —4.8
Sunscald fruit (b)

Affected side —6.4 -5.5
Sunscald fruit (¢)

Affected side -~6.6 -5.3

Healthy side —6.6 -4.8
Sunscald fruit (b)

Healthy side -7.0 —5.4
Healthy fruit (a) ,

Sunshiny side -1.1 - —6.0

Shady side -7.1 _67 0
Healthy fruit (b)

Sunshiny side Unfreezing . Unfreezing

Shady side Unfreezing Unfreezing

Freezing curves are shown in Fig. 3. Letters in the brackets are fruit names.
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Fig. 4. Deformation of the endocarp epidermis at sunscald side of
the fruit -after freezing treatment in early January.

Table 5. Histological difference of the disordered and healthy szde
of the sunscald fruits in the equatorial section

Size of Thickness of Width of epidermal  Roughness of
dorsal bundle endocarp epidermis cell of juice sac albedo tissue
. # 2 14 .
Healthy side 600 170 27 Adhesive
Disordered side 350 140 16 Spongy
i x %
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