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Analysis of Air Temperature Factors Related to Difference of Fruit
Characteristics According to Cultivating Areas of Persimmon
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Abstract. To investigate main air temperature factors correlated to difference of fruit characteristics
according to cultivating areas, fruit and air temperature characteristics of eight cultivating areas of ‘Fuyu’
persimmon were analyzed by principle components and multiple regression analysis. The first principal
components extracted from 16 air temperature factors was annual mean temperature, mean temperature dur-
ing October, annual mean minimum extreme temperature, mean temperature during growing period, and so
forth. The second principal components was mean temperature during May and June and so forth. And
cumulative contribution was 91.4%. The five of eight cultivating area had clearly the difference of main fac-
tors or the correlated direction among cultivating areas. In multiple regression analysis between the extracted
main factors and fruit characteristics, fruit hight were highly correlated with mean temperature during grow-
ing period (Xg) and cumulative temperature (X,), and the regression equation was Y =150.55-5.375X;+
0.014X, (r*=0.843). Also this regression equation was affected by mean minimum temperature during grow-
ing period, cumulative temperature, and mean temperature during August. Fruit diameter was negatively
correlated with mean temperature during growing period, flesh browning rate and Hunter a value of peel
color were positively correlated with mean minimum temperature during growing period and annual mini-
mum air temperature, respectively.
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Table 1. Mean values of 16 factors of air temperature for three vears ac.,cordzng to § cultivating areas in ‘Fuyu’ persimmon.

Y
—————_—. T A A A ot

Mng areas X" X X3 X4 Xf; X6 X X3y
Changwon 15.2a" 11.8a -92a 260.5 a 4639 a 459 a 126 a 18.4 a
Gochang 13.2 bc 85¢ -132¢c 227.0¢ 4187 ¢ 231d 108 ¢ 17.5 be
Gurye 12.5¢ 6.8d -17.3d 207.0d 4029 d 196 ¢ 104 ¢ 174 ¢
Jinju 136b 7.9¢ -132¢ 231.0b 4326 b 264 ¢ 111b 17.7b
Miryang 1390 82c¢ -13.5¢d 23650 4392 b 303 b 115b 17.7b
Sancheong 13.1be 79¢ -113b 2235¢ 4116 ¢ 247d 106 ¢ 17.8b
Seocheon 128 ¢ 9.1b ~13.8¢cd 223.5¢ 4169 ¢ 170 e 106 ¢ 17.5 be
Yeongam 139b 165a -8.6a 2355Db 4281 be 271 ¢ 112 b 18.5a
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Table 1. Continued.
Cultivating areas X Xio Xy X2 X3 X4 Xis X6
‘Changwon 16.5a 173 a 234 a 26.1a 24.8 ab 223 a 185a 146a
Gochang 14.6¢ 143 ¢ 21.3b 248¢ 24.6 ab 21.7 ab 18.0 ab 12.8 ¢d
Gurye 14.04d 12.5d 21.2b 24.6¢ 243Db 21.9 ab 18.0 ab 12.5¢
Jinju 15.0 be 143 ¢ 22.2 ab 25.5 ab 249 a 22.1 ab 18.0 ab 13.5bc
Miryang 154b 14.8 ¢ 22.1 ab 254 ab 25.0a 224a 184a 14.0b
Sancheong 144 ¢ 13.5 ¢d 20.8¢ 244 ¢ 240¢ 21.4 be 17.5b 13.3 be
Seocheon 14.2 ¢d 148 ¢ 22.0 ab 2500 24.0¢ 213¢ 17.2bc 11.7d
Yeongam 15.0b 15.7b 22.3ab 25.6 ab 24.3 ab 21.5b 17.7b 12.7 ¢d

?X,, annual mean temperature; X,, annual mean minimum temperature; X;, annual mean minimum extreme temperature; X,
days of cumulative temperature; X, cumulative temperature; X, cumulative temperature during winter; X;, warmth index;
X3, mean temperature during growing period; X,, mean minimum temperature during growing period; X0~ X6, €ach

monthly mean temperature from October to April.

YMean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 2. Rotated component mafrix,

eigenvalues, and

cumulative percent on 16 factors of air temperature of 8

cultivating areas in persimmon.

Factors of air First principal ~ Second principal
temperature” component component
X 0.97 0.04
X0 0.94 0.25
X3 0.92 -0.08
X3 0.91 0.06
X4 0.86 0.48
X 0.82 0.56
X1 0.78 0.45
X2 0.77 0.50
X7 0.76 0.64
Xs 0.75 0.64
Xo 0.74 0.67
X 0.71 0.64
X4 0.04 0.99
Xis 0.14 0.95
X3 0.10 0.93
X6 0.39 0.81
Eigenvalues 8.47 6.15
Variance (%) 53.00 38.44
Cumulative (%) 53.00 91.44

“See Table 1.
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Fig. 1. Classification of 16 factors of air temperature in three groups using factor loadings on the first and the second principal

component. Each number refers to Table 1.
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Fig. 2. Scatter diagram on the first and the second principal component axes of 8 cultivating areas by component scores in

persimmon.
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Table 3. Fruit weight, height, diameter, L/D ratio, and number of seeds according to 8 cultivating areas in ‘Fuyu’ persimmon.

Fruit characteristics

Cultivating areas

Weight (g) Height {(mm)  Diameter {mm) L/D ratio No. of seeds
Changwon 205.5 ¢7 58.0 ab 78.5b 0.74 a 2.7 bc
Gochang 256.5 a 603 a 85.6a 0.71 ¢ 443
Gurye 242.1 a 60.0 a 83.9a 0.72 bc 2.6¢
Jinju 224.0 ab 594 a 81.6 ab 0.73b 33b
Miryang 201.5¢ 58.4 ab 782 b 0.75a 234
Sancheong 218.7b 59.0 a 81.4 ab 0.73 b 2.9 be
Seocheon 206.5 ¢ 57.9 ab 793 b 0.73 b 2.6¢c
Yeongam 1944 ¢ 54.7b 76.8 ¢ 0.72 be 3.6ab

“Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 4. Flesh browning rate, soluble solid, and fruit peel color according to 8 cultivating areas in ‘Fuyu’ persimmon.

Fruit characteristics

Cultivating areas Flesh browning rate* Soluble solid ("Brix). . Hunter values 0;.‘ fruit peel color .

Changwon 47 14.1¢ 632 a T 254a 59.2 a
Gochang 4.2 ab 14.8a 62.8a 235a 60.6 a
Gurye 35b 147 a 639a 204 b 60.4 a
Jinju 452 144% 62.4a 240a 6022
Miryang 4.4 ab 1450 63.1a 21.7b 584 b
Sancheong 39b 145b , 64.2a 20.8b 60.8 a
Seocheon 3.6b 148a 6348 24.1a 622 a
Yeongam 4.2 ab 14.6 b 63.4a 19.5b 61.0a

“(browning area/longitudinal section of fruit) x 100: 0, 0%,; 1, 10%; 3, 30%; 5, 50%; 7, over 80%.
YMean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 5. Multiple regression analysis between fruit height and factors of air temperature according to 8 cultivating areas in

‘Fuyu’ persimmon.

Multiple regression equation

Model R’ Sig.
Constant Xg X
1 0.612 0.022 117.35 —3.306 -
2 0.843 0.010 150.55 -5.375 0.014
Excluded Variables
Model* Beta In t Sig. Partial correlation Collinearity statistics
Tolerance

2 X, -1.002 —-1.338 0.252 —0.556 0.048
X5 —0.263 -0.725 0.509 —0.341 0.264
X3 0.155 0.322 0.764 0.159 0.164
X4 —0.512 —1.098 0.334 —0.481 0.139
X; ~0.697 ~1.856 0.137 ~0.680 0.150
X7 —1.080 —2.237 0.089 ~0.746 0.075
Xo —-1.102 —1.822 0.142 —0.674 0.059
X0 —0.425 -1.382 0.239 —-0.569 0.282
X -0.399 ~1.633 0.178 —0.632 0.395
Xin —0.392 —1.433 0.225 —0.582 0.346
X3 -0.124 —0.447 0.678 —0.218 0.489
X4 —0.237 —0.715 0.514 —0.336 0.317
Xis —0.013 —-0.033 0.975 —0.016 0.271
Xis 0.203 0.393 0.715 0.193 0.142

“See Table 1.
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Table 6. Regression analysis between fruit diameter, flesh
browning, soluble solid, and Hunter a value and factors
of air temperature according to 8 cultivating areas in
‘Fuyw’ persimmon.

Fruit characteristics R’ Sig. Regression equation

Fruit diameter 0.501 0.049 172.27-5.143X§*
Flesh browning 0.791  0.003  -2.95+0.475X,
Soluble solid 0.825 0.002  15.19-0.002X;
Hunter a value 0.66%9 0013  12.93+1.074X,

“See Table 1.
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