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The Temperature Control Technique for Growing Satsuma Mandarin

Fruits under Plastic Film Greenhouse

Toshiyuki HAMAGUCHI, Shigeharu MATSUNAGA', Noboru YAMANAKA® and Isao KISHINO
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TRE 8 AL ETHokh, BRK (A &E
23.3°C, BESIR18.5°C) &k 3 AFi‘BTH -7,
BRSO, BB SR CHR L K8,
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#11E SHEERHOTE L EEE(1991F)

WK e e R TR

ERXK S 9.6 11.9 2.0 16.8
EBEEX 9.8 10.5 2.5 23.8
* R D OB

B3R SEERH, RERAHBOTECRERE(19915F)

oeoo#wm K OO MR Br REH =g
SEER REEAH a0 () (mm)  fE#C (g) (g/100me)
[ G = 8.5 44.2  56.9 129 8.3 10.5 0.74

R RKERK 3.6 40.3 51.6 128 65.9 9.3  0.69

ERRK &&RK 8.4 46.8 64.6 138 110.4 9.7  0.78

B K ER K 2.6 41.6  55.1 133 76.5 8.4  0.74
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EIOESE - AR - ik R/ B2

ER BRERKXH, BERPBOTBRLREEXA(1992F)

A ok 1# £ (mm) ﬂZEE’ y ﬁ* . * _

Cit R 2.3 3.13 5.11 6.26 A BE e e
iR ER 19.5 34.9 51.8 58.1 1.79 1.48 1.12  2.98

Vi n 19.3 34.4 50.7 55.0 1.79 1.47 1.09 2.86

N ER 18.6 36.1 55.5 59.1 1.94 1.54 1.07  3.18

n y 17.2 32.9 50.5 55.4 1.91 1.53 1.10  3.21

R 16.6 30.9 52.2 58.8 1.8 1.69 1.13  3.53

) 7 18.9 34.8 53.2 63.5 1.84 1.53 1.19  3.36

no AR 16.7 31.8 52.8 58.3 1.90 1.64 1.04  3.23

Vi V. 17.5 32.7 52.4 56.2 1.79 1.63 1.10  3.21

© o3, 1R/ 2. 3MEME

v o5, 1R/ 3. L3R

X 6, 26MEE/ 5. LIMEEE

Y6, 26MERE/ 2. SMEE
#misk REEKH, BEHOTELEBHFERUREE(a/ bIE)(19925F)
JEA S AEK st B HBE B R E P BOH K
B 2 5.14 6.26 5,14 6,26 5,14 6.26 5,14 .26
iR AR 0.3 9.9 —0.74 0.39 —0.62 0.44 —0.61 0.49
y 7 0.4 10.0 —0.69 0.48 —0.61 0.47 —0.55 0.50
KR 0.8 98 —0.64 0.33 —0.53 0.47 —0.42 0.56
y » 0.5 10.0 —0.72 0.39 —0.57 0.46 —0.45 0.55
KR mR 0.2 9.4 —0.69 0.37 —0.41 0.32 —0.62 35
N y 0.0 8.0 —0.74 0.22 —0.68 0.27 —0.66 0.35
KR 1.2 10.0 —0.63 0.53 —0.46 0.56 —0.59 0.62
Vi y 0.4 8.3 —0.69 0.14 —0.61 0.28 —0.43 0.39
w16k EENEr RERE(19925F)
Wk ik RBfEH R E E RASE i [
N 6.26 6(:g2)6 6(5%2)6 5.14 .26 5(_;4/1001?@26
iR SR 123 89.7 79.6 8.5 4 1.35 1.34
) Vi 120 78.8 82.6 10.0 7 1.84 0.99
no K 122 90.9 79.5 8.7 5 1.37 0.98
) V. 121 77.1 80.3 9.5 00 1.22 0.96
KR SR 126 86.7 78.5 7.4 71700 1.22
y y 127 107.2 78.4 6.7 7145 1.16
R 118 72.6 77.8 10.2 7133 0.97
V. ” 124 84.2 76.0 6.9 9 150 1.07




RIFERBENER 4 0 116, 1997

B11E BRERABOTEL REREA(19935F)

A8 mom W & &  H B ()
40 29 68 90 109 130 151 170 193
LB T 19.2 26.5 31.7 41.3 47.4 53.5 59.4 61.6 68.4
i B AL BID 18.8 27.2 32.4 41.6 46.6 55.0 60.9 64.4 70.0
(mm) L3 1 18,9 26.3 29.8 40.1 46.2 51.9 57.4 58.7 65.8
LBV 19.2 0 26.0 29.8 40.1 45.7 54.3 60.5 63.3  67.7
LE T 17.8 24.3 28 .4 35.2 38.9 42.3 45.2 45.8 47.9
e B A4 #EIO 17.6 25.1 29.3 35.9 37.9 43.9 46.9 47.7 499
(mm) LB I 18.0 24.7 27.6 35.5 39.3 42.8 45.5 45.6 48.1
P IV 17.9 24.1 27.2 35.2 37.7 43.6 47.1 47.8 50.1
AP T 3.56 2.58 2.16 1.66 1.44 1.28 1.15 1.11 1.00
I e ke AL BIL 3.72 2.57 2.16 1.68 1.50 1.27 1.15 1.09 1.00
AL B I 3.48 2.50 2.21 1.64 1.42 1.27 1.15 1.12 1.00
AL EIV 3.52 2.60 2.28 1.69 1.48 1.24 1.12 1.07 1.00
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Fi1sk BRERXHMOTB L RESE(19935F)

b fE #& H % (H)

HoH A

109 130 151 170 193
® " B T 81.5  83.3  84.3 85.5 80.6
- ommom 799 815 8.4 820 793
= (%) oL oI 78.1 0 81.4 82.9 83.4  77.9
QLB IV 78.7  82.2 83.1  83.2  79.4
AN 5.1 6.2 7.6 8.4 8.3
BOA O AEI 5.2 7.1 8.1 8.3 7.8
h7—Fv—1)  MLHE I 4.6 6.3 7.5 8.4 8.1
MBIV 4.6 6.3 7.6 8.4 8.3
VUREL I — — 0.8 3.8 5.6
H o B — - 1.1 3.4 6.8
#H & m®mm - — 0.3 2.4 5.5
oIV — — 0.5 1.6 5.4
VAN | 7.8 9.4 10.3 11.4 10.5
- & oI 8.3 9.0 9.8 9.7 11.4
oI 7.5 8.8 9.8 10.8  10.0
LTV 8.4 9.0 9.2 9.8 11.6
WLPET 3.8 269 1.55 1.23  0.75

B & B QUm0 3.78
(g/100m¢) 4L 2 1T 3.47
MLFE TV 3.98

2.06 1.06 0.79 0.83
2.23 1.37 0.93 0.70
2.07 1.12 0.84 0.68
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w9k REPKH, SEHOTE L REEK(1993F)

Moo & H O #(H)

H O OH &4 =

69 50 109 130 152 170 193
i £ 25—20°C 26.6 33.7 o 41.2 48.6 54.9 60.2 64.6
(mm) 30—25°C 28.0 34.7 39.8 45.6 50.8 54.9 59.4
it 7 25—20°C 24.9 30.0 34.4 38.6 39.5 44 .8 45.6
{mm) 30—25°C 25.2 29.9 32.2 36.8 39.6 41.8 43.7
25—20°C 2.43 1.92 1.56 1.32 1.17 1.06 1.00

Mk ke
30—25°C 2.13 1.72 1.50 1.30 1.17 1.08 1.00

* IUHERFARTE /AR AR OBE

0k REEAY, BEPOTEBEL REHHE(1993F)
B #® B B

H H & #

109 130 152 170 193
BEHESE 26—20C 73.2 77.2 77.7 84.2 76.9
(%) 30—25°C  76.0 78.2 81.8 83.2 80.6
B Ol @ 25—20°C 5.6 7.1 8.3 8.0 8.5
hF—Fr—1  30—25°C 4.7 5.8 6.9 8.2 8.2
25—20°C — 0.1 0.6 3.4 7.1

il ey
30—25°C — 0.0 0.1 0.7 4.2
25—20°C 8.3 8.6 8.6 9.0 9.6

b i
30—25°C 8.3 8.4 8.9 8.5 9.3
B & &  25-200C  4.06 2.42 1.37 0.82 0.65
(g/100m) 30—25°C  3.99 2.50 1.47 0.91 0.79
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The Temperature Control Technique for Growing Satsuma Mandarin

Fruits under Plastic Film Greenhouse

Toshiyuki HAMAGUCHI- Shigeharu MATSUNAGA+ Noboru YAMANAKA and Isao KISHINO

Section of Evergreen Fruit Tree, Nagasaki Fruit Tree Experiment Station, 1370 Onibashi-cho
Omura, Nagasaki, 856

Summary

The effects of temperature on fruit growth and quality of satsuma mandarin (Citrus unshiu Marc.)
grown under plastic film greenhouse were investigated.

The accumulation of average temperature in plastic film greenhouse from the full bloom stage to
the coloring of fruit skin was approximately equal in spite of difference of the beginning time of
heating. But the accumulation of average temperture from the full bloom to the ripening, when the acid
content reduced less than 1.0g/100 m¢, in the early heating system was more than in the late heating
system. The cumulative temperature from the full bloom stage to the harvesting time in the early
heating system was more than in the late heating system, too.

After the accumulation of average temperature reached 3,000~3,500°C, the rind color did not
develop well, when the maximum temperature or the minimum temperature was high. Especially the
rind color development and the acid content reduction of fruit were supressed at the maximum
temperature above 30°C. When the minimum temperature was 15°C, the rind color developed well, but
the acid did not reduce.

In the physiological fruit drop stage, the low temperature (average temperature: 20°C) was more
effective for the fruiting and the fruit shape than the high temperature (average temperature: 25°C). In
the fruit growth stage, the high temperature was more effective for the fruit growth and the ripening.
But if the maximum temperature was 30°C through this period, growth, coloring and acid content

reduction of fruit were suppressed.



