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ABSTRACT

In order to evaluate the effect of high temperature during summer on
the concentration of sugars in fruit juice of early—maturing satsuma
mandarin, potted plants of two cultivars of ‘Miyagwa’ and

‘Okitsu’ were grown in four rooms of phytotron (two pots of each
cultivar per room) from April 1 to harvest. For the period from July 11
until Sept. 10, two rooms were kept at 25C of daily mean air
temperature with diurnal range of 6C, while the remaining two rooms at
30TC. During the remaining period before and after treatment, all rooms
were kept under the identical temperature regime of the same daily
mean air temperature with diurnal range of 6C as that in outdoors.
More increase in fruit diameters (both longitudinal and transversal) was
observed in the room of 25C during the treatment, and more increase
in the room of 30T after the treatment, resulting in the same size in
November. Concentration of both fructose and glucose in the fruit juice
was slightly higher in the room of 25C on September 11, and the
difference became larger during maturation. Concentration of sucrose
was slightly higher in the room of 30C on September 11, but more
increase in the room of 25C during maturation resulted in significantly
higher sucrose concentration in the room by 25 mglL ™' comparing to the
room of 30T. Increase in the activity of sucrose synthase (SS) showed
the same tendency as that of sucrose. Positive correlation between the
activity of SS and the concentration of sugars, especially sucrose, was
recognized. Changes in the activity of sucrose phosphate synthase were
not consistent between cultivars. Decrease in acidity of fruit juice during
maturation was not affected by the treatments. Peel coloration was

delayed in the room of 30C.
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Fig 2. HPLC chromatogram of free sugar standard.
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Table 1. Leaf water potential in Satsuma mandarin in phytotron

Room Oct. 25 Oct. 27 Oct. 29
Leaf potential (MPa)

Room 1 —1.00 —-1.03 —1.00

Room 2 —0.93 -0.91 —0.95

Room 3 —0.87 -0.93 —0.89

Room 4 —0.90 —0.98 —0.96

_11_



Table 2. Seasonal changes in fruit diameter in ‘Miyagawa Wase’
and ‘Okitsu Wase’ satsuma mandarin as affected by different

daily mean air temperature during the period from July 11 to

Sept.10.
Aug. Sept. Oct. Nov.
Cultivar Treatment
22 1 11 21 1 11 21 1 11
Miyagawa Longitudinal (mm)

25T 38 41 44 46 48 48 50 51 52 52

30C 38 40 41 44 46 47 50 51 54 54
Transversal (mm)

25T 44 49 53 5H6 59 61 64 66 68 69

30C 41 45 46 49 53 b6 61 62 67 67
Okitsu Longitudinal (mm)

25T 40 43 45 48 49 50 52 53 54 56

30T 40 42 44 47 49 51 53 54 56 57
Transversal (mm)

25T 45 50 H3 57 60 62 66 68 69 72

RIoNe A5 AANEOZNG50H He HYA 68w 66 270 71

NS between treatments.

_12_



Table 3. Increase in fruit diameter in satsuma mandarin as affected by
different daily mean air temperature during the period from
July 11 to Sept. 10.

‘Miyagawa Wase’ Okitsu Wase’
Treatment Aug. 11 Sept. 11 Aug. 11 Sept. 11
Sept. 11 Nov. 11 Sept. 11 Nov. 11
Longitudinal (mm)
25T 8.5 5.9 7.6 8.0
30T 6.2 9.9 7.3 10.1
Significance” *k ns ns ns

Transversal (mm)

25T 12.5 12.9 12.0 14.5
30T 8.0 18.1 T 19.3
Significance ns ns shokok *

“ns, not significant; *, **, or *** significant at 5, 1, or 0.1% level, respectively.
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Table 4. Effect of summer temperature on fruit weight in 'Miyagawa

wase' and 'Okitsu wase'

Treatment

25T
30C

25T
30C

25T
30C

satsuma mandarin.

‘Miyagawa’ ‘Okitsu’
Sept. Oct. Nov. Sept. Oct. Nov.
11 11 11 11 11 11
Fruit wt(g)

71.30 98.87 133.88 69.17 88.75 147.06

53.27 77.25 128.65 61.22 89.10 148.36

0.069  0.085 0.529 0.216 0.87 0.954
Flesh ratio(%)

81.59 84.79 82.74 80.42 84.82 83.10

77.14 81.34 82.25 79.11 81.64 81.43

0.006 0.013 0.37 0.558 0.078 0.012
Specific gravity

0.964  0.956 0.919 0.960 0.961 0.904

0.977  0.966 0.921 0.981 0.964 0.904

0.154  0.080 0.684 0.010 0.339 0.967

_14_
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A sucrose synthase(SS) &4 42 9€ 11¥e= A7 1 Ao
7b il o (Fig. 9), olF F Aol 25 &Ado] F7tH =t 25T
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Sucrose phosphate synthase(SPS)¢] &AL THZXAAA= 99 1147
109 11<dell= 5+ A b 2ol glo] vizatA FAET7E 114€ 11ded= 2
5T oAM= ofzt xobxl wbwl 30T oA @3] ol A 3+ Apo]7} {19
aklth(Fig. 10). 28y Sl = F A8 EF Algke] At vl
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Fig. 4. Changes in TSS(Total Soluble Solids) during fruit maturation in
satsuma mandarin fruit juice as affected by different daily mean
alr temperatures during the period from July 11 to Sept. 10.
‘Mean separation by t—test at 5% level within the same cultivar
on the same date, observations without letter are not significantly

different between treatments.
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“Mean separation by t—test at 5% level within the same
cultivar on the same date, observations without letter are not

significantly different between treatments.
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Fig. 8. Changes in concentration of total sugars during fruit maturation

in satsuma mandarin fruit juice as affected by different daily

mean air temperatures during the period from July 11 to Sept.

10.

“Mean separation by t—test at 5% level within the same cultivar

on the same date, observations without letter are not significantly

different between treatments.
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Fig. 9.

Changes in activity of sucrose synthase enzyme during fruit
maturation in satsuma mandarin fruit juice as affected by
different daily mean air temperatures during the period from
July 11 to Sept. 10.

“Mean separation by t—test at 5% level within the same cultivar
on the same date, observations without letter are not

significantly different between treatments.
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10. Changes in activity of sucrose phosphate synthase enzyme
during fruit maturation in satsuma mandarin fruit juice as
affected by different daily mean air temperatures during the
period from July 11 to Sept. 10.

"Mean separation by t—test at 5% level within the same
cultivar on the same date, observations without letter are not

significantly different between treatments.
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Table 5. Correlation coefficients between the concentration of free

sugars and the activity of enzymes in satsuma mandarin fruit

juice.
Sucrose synthase Sucrose phosphate synthase

Sugar

Sept.11 Oct.11 Nov.11 Sept.11  Oct.11 Nov.11

'"Miyagawa Wase'
Fractose 0.072  0.683 0.641 -0.231  0.646  0.797
Glucose 0.065 0.633 0.624 -0.254  0.704  0.794
Sucrose -0.227  0.891"  0.824" -0.234  0.367  0.944™
'Okitsu Wase'

Fractose —0.0d . "R338 &F 0 925N —0.540  0.615  0.486
Glucose 0.026  0.840™ 0.922" —0.489  0.634  0.504
Sucrose —-0.120  0.726 0.897" —-0.098 0.308  0.457

%% gand #** significant 5%, 1% and 0.1% level, respectibely.
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Table 6. Seasonal changes in acidity of fruit juice in ‘Miyagawa Wase’
and ‘Okitsu Wase’ satsuma mandarin as affected by different

daily mean air temperature during the period from July 11 to

Sept.10.
Date of observation
Cultivar Treatment
Sept. 11 Oct. 11 Nov. 11
% as citric

Miyagawa 25T 3.00 1.58 1.23
30T 3.05 2.02 1.21
Okitsu &0 21 1.69 1.13
30T 2.69 1.95 1.18

NS within the same cultivar on the same date
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