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ABSTRACT

This study was conducted to analyze the relationship between climate factors and fruit characteristics
of ‘Sangjudungsi’ persimmon (Diospyros kaki THUNB) has been mainly cultivated in Sangju of
Korea. We has been surveyed the yield and fruit characteristics such as fruit weight and soluble solids
of ‘Sangjudungsi’ persimmon from 2010 to 2015 for five years. Also, as major meteorological factor,
mean air temperature, cumulative temperature and days, the data of sunshine duration, diurnal
range, and rainfall were collected from Sangju Regional Meteorological Administration. As result of
that, the annual variation of fruit weight was affected by sunshine duration for April and October
related starting point of fruit weight increase. The content of soluble solids was affected by sunshine
duration for April and October similarly with fruit weight and was negatively correlated with the
number of days with precipitation in the year. These results indicate the characteristics related to fruit
quality like the above were affected by the sunshine duration and precipitation which is critical factor
for the intensity of radiation during rapid growth period (April and October). Fruit number and yield
per tree was commonly affected by mean air temperature of April and cumulative temperature days
of October. These results also indicate that temperature for period of rapid growth stage of
persimmon may have an important role in the fruit number and yield per tree.
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Table 1. Annual variation of mean air temperature* from March 1 to October 31 in Sangju region. Annual variation
of mean air temperature* from March 1 to October 31 in Sangju region

Mean air temperature(°C)

Year Annual
mean Mar. Apr. May. June July Aug. Sep. Oct.
2010  12.1£10.5 4.6£24 9.8+29  17.6£2.5 23.0£2.1 254+1.8 26.5+1.6  20.9442  13.343.6
2011 12.0£10.1  4.943.5 11.5£2.2  17.3£1.9  22.6£2.3 24.9+1.8 247422 19.9+3.6 124424
2012 11.7410.6  5.542.9 12.9+43.8 185422  21.941.6 25.3£2.3 255423  19.0£2.0 12.8+2.2
2013 12.5+£10.5  6.7+0.1 10.1£3.3  18.4%11.5 22.9+419.8 26.2422.1 26.7+23.1 20.0£15.7 14.3£8.7
2014  12.749.4 7.7£5.0 13.6£3.0  19.0£3.6  22.1+1.9  25.0£2.0 23.142.1  19.9+19 13.0+£2.3
Mean 12.2+0.4 5.9+1.3 11.6£1.7  182+0.7 22.5£0.5 253#£1.5 253#1.5 19.940.7 13.2+0.7
CV*(%) 32 219 14.6 3.7 2.1 2.0 5.9 33 53

“Coefticient of variation
*Source :

Sangju Regional Meteorological Administration, 2010~2014
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Table 2. Annual variation of effective cumulative temperature* from March 1 to October 31 in Sangju region

Effective cumulative temperature” (°C)

Year

A:l?;al Mar. Apr. May. June July Aug. Sep. Oct.
2010 4085.0 0.0 182.3 546.2 688.5 786.7 821 627.4 379
2011 42333 35.9 285.2 537.6 676.7 771.8 765.7 595.6 355.7
2012 41323 322 335 5733 657 783.6 790.1 571.2 369.3
2013 4203.8 37.1 202 570.3 686.4 8114 829.1 600.9 405.8
2014 4367.9 160.5 389 589.1 662.8 7743 714.9 596.1 385.7
Mean 4204.5£97.0 53.1+£50.6 278.7+71.4 563.3£17.2 674.3+11.4 785.6 £12.8 784.2+37.7 598.2+£16.3 379.1£15.3
CV¥(%) 23 95.2 25.6 3.0 1.7 1.6 48 2.7 4.0

“Sum of temperature level over 10°C in daily mean air temperature from March to October.
*Coefficient of variation
*Source : Sangju Regional Meteorological Administration, 2010~2014

Table 3. Annual variation of sunshine duration* from March 1 to October 31 in Sangju region

Duration of sunshine (hr)

Year Annual

mean Mar. Apr. May. June July Aug. Sep. Oct.
2010 161.9 127 176.5 228 219.9 119.8 106 122.2 152
2011 169.3 256.1 206.5 175.8 187.3 93.1 84.3 145.5 1773
2012 193.3 192.7 229.1 244.8 186.6 199.8 158.5 166 222
2013 207.5 257.9 235.4 269.5 2159 168.6 247.5 168.6 210.2
2014 193.8 211 217.2 316.2 174.6 189.3 127 183.8 200.2
Mean  185.2+18.9 208.9+£53.9 212.9+23.2 246.9+51.8 196.9+19.9 154.1+45.9 144.7463.7 157.2423.9 192.3+27.9
CV4%) 9.1 23.1 9.7 18.8 9.0 26.7 39.4 13.6 13.0

“Coefticient of variation
*Source : Sangju Regional Meteorological Administration, 2010~2014

Table 4. Annual variation of sunshine duration* per day from March 1 to October 3 in Sangju region

Duration of sunshine per day (hr)

Year Annual
mean Mar. Apr. May. June July Aug. Sep. Oct.
2010 5.3 4.1 5.9 7.4 7.3 3.9 34 4.1 4.9
2011 5.6 83 6.9 5.7 6.2 3.0 2.7 4.9 5.7
2012 6.3 6.2 7.6 7.9 6.2 6.4 5.1 5.5 7.2
2013 6.8 83 7.8 8.7 7.2 5.4 8.0 5.6 6.8
2014 6.4 6.8 7.2 10.2 5.8 6.1 4.1 6.1 6.5
Mean 6.1+0.5 6.7+1.6 7.1+0.7 8.0+1.5 6.5+0.6 5.0£1.3 4.7+1.8 5.24+0.7 6.2+0.8
CV*4(%) 9.0 23.1 9.4 18.6 9.2 26.3 39.7 13.1 132

“Coefticient of variation
*Source : Sangju Regional Meteorological Administration, 2010~2014

AATHelA 20108 AE oA R BE B FAHOE Q3] AxpAolt 1d T 7P E @ B
FTE AGS T4 B Tsivt etk B o AR dx ARe] 7R =2 slie 2013dolH,
31%tH(Korea Rural Economic Institute, 2015). 201297 201499] A= Hi 1938702 &
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Table 5. Annual variation of diurnal range* from March 1 to October 31 in Sangju region

Diurnal range (°C)
Year Annual
mean Mar. Apr. May. June July Aug. Sep. Oct.
2010 10.3 8.6 12.0 13.4 12.0 8.0 7.8 9.5 11.7
2011 10.1 11.2 12.5 11.7 10.9 7.2 7.7 10.2 12.5
2012 10.0 9.7 12.8 12.1 10.0 8.2 8.2 9.6 13.0
2013 10.9 142 12.6 13.5 10.3 8.5 104 11.0 13.1
2014 10.9 11.7 13.1 14.2 10.2 9.2 7.6 10.7 13.1
Mean 104404  11.1+£1.9  12.6£04  13.0£0.9 10.7+0.7  8.2+0.7 8.3£1.0 10.2+£0.6  12.6+0.5
CV* (%) 3.7 17.2 29 7.2 6.8 7.9 12.6 5.8 42

“Coefficient of variation

*Source : Sangju Regional Meteorological Administration, 2010~2014
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Table 6. Annual variation of rainfall* from March 1 to October 31 in Sangju region

Rainfall data(mm)

Year Number of

Annual Mar. Apr. May. June July Aug. Sep. Oct. days with

mean S

precipitation
2010 1111.7 71.3 51.9 120.7 31.6 167.2 373.1 149.0 23.6 149
2011 1250.5 15.0 751 144.4 271.0 283.4 198.8 59.0 53.1 119
2012 1323.0 74.0 81.4 63.8 55.7 271.8 3243 303.1 45.1 121
2013 944.8 43.1 714 105.6 125.7 157.2 114.0 133.7 52.6 116
2014 1185.0 88.2 73.3 25.6 79.9 107.1 4333 116.7 161.4 118
*Source : Sangju Regional Meteorological Administration, 2010~2014
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Table 7. Fruit weight and fruit shape of ‘Sangjudungsi’
persimmon cultivar in Sangju region (2010~2014)

Fruit LD ratio

. Diameter Length Soluble
Year wzsht (cm) (cm) é]ifmn%g) solids (%)
2010 169.6a* 7.0c 640 092b 158a
2011 1714ab 6.8b 63a 093bc 19.7d
2012 184.6c 7.0c 63a 091a 199d
2013 1822c¢  6.8b 64ab 094c 195c¢
2014 1763b  6.7a 6.6c 099d 184b
Mean 176.7 6.9 6.4 0.94 18.6

“Meanstdone by turkeys test at p=0.05 on 13 plants over
5 years (25~30 fruits/plant); similar letters within a column
indicate no significant difference.

7 AL S RS UtH(Table 7). Sugiura er al.
(1991 & F-f-e] 7 vitl= A% Al 17148
~59), I FAE Al 3719€~108)l ZA ST
thal Barsiieh. At Al ofshd 3] A
$= 44, 1089 YA 7P 2 Ao A
= HYUKTable 9). A= AZAE] zjo]E B
499 739 201087 Hlaske] 201293 201399
75 53~590%F Fte] & jks BITh 1099 A

Table 8. The number of fruit and yield per tree of 9-year
old ‘Sangjudungsi’ persimmon cultivar in Sangju region
(2010~2014)

Year Fruit number per tree  Yield per tree(kg)
2010 311 a* 523a

2011 365 ab 57.6 ab
2012 401 be 69.8 ¢

2013 372 bc 55.7be
2014 449 ¢ 79.6 ¢
Mean 379 62.7

“Means done by turkeys test at p=0.05 on 13 plants over
5 years; similar letters within a column indicate no
significant difference.
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2009; Guo et al, 2013). 1089 LFA|Zto] T5d
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SR AFTHEAS Atet =] Adfel IX|gh

o

>

L5 vEFERE 201000 HlE] 201293 2013d9]
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o] g FERE RS 49 ST, SRS 4

™(Moriondo et al, 2015; Lee et al, 2012).
TS A5 AR o3 2 AulE A He
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Table 9. Correlation coefficient between fruit weight and climatic elements in ‘Sangjudungsi’ persimmon cultivar in Sangju

region (2010~2014)

Fruit weight  Soluble solids | ™ “;‘r‘;ber per Y‘e"}lfge)r tree

Mean air temperature (April) 0.321 0.421 0.892%* 0.955*
Mean air temperature (Jun) -0.488 -0.487 -0.800 -0.880%*
Effective cumulative temperature (March) 0.106 0.158 0.879* 0.857
Effective cumulative temperature (April) 0.275 0.436 0.902* 0.947*
Effective cumulative temperature (Jun) -0.488 -0.487 -0.800 -0.880*
Day of eff Effective cumulative temperature (March) 0.143 0.202 0.901* 0.876
Day of eff Effective cumulative temperature (Oct.) 0.468 0.462 0.991** 0.976**
Sunshine duration (April) 0.893* 0.857 0.652 0418
Sunshine duration (Sep.) 0.591 0.692 0.788 0.935*
Sunshine duration (Oct.) 0.952* 0.787 0.714 0.562
Number of days with precipitation -0.602 -0.914* -0.740 -0.482
Precipitation (April) 0.679 0.945% 0.724 0.569
Precipitation (May) -0.487 -0.105 -0.840 -0.920*
Diurnal range (April) 0.580 0.626 0.992** 0.898*

*The means were statistically significant across the years at P<0.05.
**The means were statistically significant across the years at P<0.01.
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