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Selection of Main Air Temperature Factors on Annual Variation
of Growth and Fruit Characteristics of Persimmon
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Abstract. This experiment was conducted to select the affected main factors on growth and fruit charac-
teristics of 'Fuyu' persimmon (Diospyros kaki Thunb.) in 25 factors of air temperature factors in Naju. Mean
air temperature, cumulative temperature and days for March and April of 25 factors were the highest annual
variation. Number of the first and second principal components extracted from 25 air temperature factors
were 14 and 3 factors related with mean temperature for annul and April, and cumulative contribution of
these was 52.2%. Also the affected years by the first principal components were 1990, 1980 and 1986.
Annual standard deviation on leafing, flowering and maturing date were 4.0~6.7 days range, and flowering
date and days from leafing to flowering had the highest coefficient of variation. Annual variation of days
from flowering to maturing date was affected by greatly mean air temperature and days of cumulative tem-
perature in October, days from March 1 to leafing date was affected by cumulative temperature for growing
period, days from leafing to flowering date was affected by mean air temperature in April. Annual variation
of fruit weight was affected by mean air temperature for March and October.
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Table 1. Annual variation of 25 factors of air temperature for growing period (from April 1 to October 31) in Gwangju
(Gwangju Regional Meteorological Administration, 1980~1995).

Mean air temperature (°C)

Items

Annual
Annual minimum Mar. Apr. May June July Aug. Sep. Oct.
Mean 134 11.9 6.6 12.7 17.9 22.1 25.4 26.0 21.3 15.3
SD* 0.6 0.6 1.1 1.2 0.6 0.6 1.4 1.4 0.9 0.9
CV (%) 4.6 5.3 16.7 9.1 32 2.5 5.5 54 42 6.1
Effective cumulative temperature™ (°C)
Items Growing
Annual period Mar. Apr. May Jun July Aug. Sep. Oct.
Mean 4305.3 42393 57.5 3325 555.1 663.4 786.7 805.5 6383 4579
SD 177.9 161.5 38.8 61.2 18.0 16.2 43.1 433 26.9 40.6
CV (%) 4.1 3.8 67.5 184 32 24 5.5 5.4 42 8.9
| Day of effective cumulative temperature™ Warmth
tems . w
Mar. Apr. Oct. Growing period index
Mean 4.9 242 29.2 206.4 112.5
SD 33 4.7 2.1 5.6 5.0
CV (%) 65.9 19.5 7.3 2.7 4.5

“Standard deviation (n = 16).
YCoefficient of variation.

*¥(Temperature level and days over 10°C) in daily mean air temperature from March to October.

"2 [(monthly mean air temperature over 5°C) — 5°C] for year.
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Table 2. Annual variation of date and days of growth stage of ‘Fuyu’ persimmon in Naju (Pear experiment station in NHRI,

1980~1995).
Date Days
Items Leafing  Flowering  Maturing Leafing~flowering  Flowering~maturing  Leafing~maturing
Date Days
Mean 423 5.31 10.3 40.0 151.7 191.7
SD? (days) 5.7 5.1 45 5.8 4.0 6.7
CV* (%) 44.9 60.7 40.9 144 2.7 3.5

“Standard deviation.
YCoefficient of variation.
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Table 3. Annual variation of fruit characteristics of ‘Fuyu’
persimmon in Naju (Pear experiment station in NHRI,
1980~1995).

Fruit characteristics

Ttems Weight Soluble solid No.of  Hardness
(2) (°Brix) seeds  (kg/@1mm)
Mean 194.0 14.5 4.0 2.7
SD* 15.7 1.1 1.3 0.5
CV¥ (%) 8.1 7.5 32.8 17.3

“Standard deviation.
YCoefficient of variation.
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Table 4. Rotated component matrix, eigenvalues, and cumula-
tive percentage extracted by principal components analy-
sis with 25 air temperature factors in Gwangju.

Air temperature

PC1 PC2 PC3 PC4 PC5

factors
X21 0.89 -0.03 -0.06 -0.26 0.13
X16 089 -0.17 015 0.02 025
X20 089 028 0.14 -0.06 0.11
X22 088 036 027 003 0.11
X23 080 037 0.13 031 0.14
X8 0.80 -0.32 0.01 0.08 0.36
X19 0.77 0.13 030 -0.06 0.03
X24 077 049 030 025 0.07
X14 072 032 019 033 -0.14
X6 072 033 0.19 033 -0.14
X13 0.70 044 -0.11 023 -0.37
X5 070 044 -0.11 024 -0.37
X15 056 034 049 0.08 028
X7 056 033 050 0.08 027
X10 022 094 -0.06 -0.08 0.12
X2 024 093 -0.08 -0.06 0.19
X18 0.09 082 037 0.00 0.24
X17 0.13 0.02 095 0.04 -0.13
X9 0.16 0.02 095 0.03 -0.17
X1 0.03 -0.20 085 -0.35 -0.15
X25 036 050 075 0.00 0.08
X4 0.08 —-0.07 -0.06 096 0.12
X12 0.08 -0.05 -0.06 096 0.13
X3 0.14 025 -0.16 0.15 0.88
X11 0.16 024 -0.17 0.15 0.88
Eigenvalues 863 489 419 261 250
Variance (%) 3455 1755 16.75 1044 9.88
Cumulative (%) 34.55 52.11 68.85 79.30 89.28
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Fig. 1. Scatter diagram on the first and the second principal
component axes by component scores of air temperature
factors by cultivating year in Gwangju. Each number is
the cultivating year.
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Table 5. Air temperature factors extracted by multiple regression analysis on days of growth stage and fruit weight of ‘Fuyu’

persimmon.
Growth characteristics R? Sig. Regression equation
From flowering to maturing date 0.626 0.001 251.62 —2.481X19+ 3.775X8
From March 1 to leafing date 0.426 0.008 175.01 — 0.028 X24
From leafing to flowering date 0.442 0.007 143.63 —3.996 X2
Fruit weight 0.680 0.005 122.34 + 8.83X1 + 12.96X8 — 13.79X20
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