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A study on the prediction of blooming time of citrus by
statistical analysis of air temperature in Jeju Island

Ja-hoon Baik

Summary

This study was carried out to give practical help for farm management by deriving a regression
equation which could predict the blooning date of cteus. The investigation measured the correlation

between air temperature

among various meteorological factors and blooming of the citrus.

A Regression equation was calculated by analyzing statistically 11 years of air temperature data
collected from 1970 to 1980. The data was provided the Jeju National Weather. The study periods
were from March 11th to April 10th, from March 21st to April 20th, and from April Ist to April

30th,
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and the following equation was obtained by dividing every 30 days as one unit.
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Table 1. Average temperature of nucessary
period from 1970 to 1980.

Average temperature (*C)
Year

3,11—4,10  3,21—4,20  4,1—4,30
1970 7.5 9.7 12.1
1971 9.4 1.6 12.8
1972 10.5 12.3 13.3
1973 1.2 12.5 14.1
1974 9.2 1.9 13.9
1975 9.3 10.9 13.3
1976 8.9 10.5 12.7
1977 10,7 12,4 14,5
1978 9.3 1.6 13.4
1979 10.7 12.0 12.6
1980 9.8 1.6 13.2
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Table 2. Blooming Date

Year 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Blossoming 537 5,3 528 525 58 53 53 528 53 525 52
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Table 3. The relation of blooming date and air temperature (March 11—April 10)

Year ¥ ¥y (¥¥)? T, ®y-T (xt-T) (24 2)(¥s-¥)
1970 30 1.46 2.13 7.5 —2.18 4.75 —3.183
1971 30 1.46 2.13 9.4 —-0.28 0.08 —0. 408
1972 28 —0.54 0.29 10.5 0.82 0.67 —0. 443
1973 25 —3.54 12.53 11.2 1.52 2.31 —5.381
1974 30 1. 46 2.13 9.2 —0.48 0.23 —0. 701
1975 30 1.46 2.13 2.3 —0.38 0.14 —0.555
1976 30 1.44 2.13 8.9 —0.78 0. 61 —-1.139
1977 28 —0.54 0.29 10.7 1.02 1.04 ~0. 551
1978 - 3 1. 46 2.13 9.3 —0.38 0.14 —0.555
1979 25 —3.54 12,53 10.7 1.02 1.04 —3.611
1980 28 —0.54 0.29 2.8 0.12 0.01 —0.065
A V.El/n1 28.54 3.519 9. 68 1.00 —1.508
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Table 4. Calculation of correlation cofficient
(March 11--Apiil 10)

Year ¥ z z-T ¥y (z-7)2  (gs¥)* (2-T)¥r¥)
1970 30 31.827 3.291 t. 455 10. 830 2.117 4.788
1971 30 28.962 0. 426 1. 455 0.181 2.117 0.619
1972 - 28 27.303 —1.233 —0.545 1.520 0.297 0.672
1973 25 26,248 - —2.288 —3.345 5.235 12. 567 8. 11
1974 30 29.264 0.728 1. 455 0. 529 217 1. 059
1975 30 29.113 0.577 1. 455 0.333 2.117 0.839
1976 30 29.716 1.180 1.455 1.392 2.117 1.717
1977 28 27.000 —1.535 —0.545 2.359 0.297 0.837
1978 30 29,113 0.577 1. 455 0.333 2.117 0.83¢9
1979 25 27.005 —1.535 —3.545 2.356 12. 567 5. 441
1980 28 28, 359 —-0.177 —0.545 0.03! 0.297 0.096
Total 314 313.906 0.01 0.005 25.099 38.727 25.018

A V.C " 28.545 28.536
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Table 5. The relation of blooming date and air temperature
(March 21—April 20)

Year ¥a Yy (¥.y)2 z T (T T) (5-T)(YF)
1970 30 1. 455 2.117 9.7 —1.84 3.3% —2.677
1971 30 1. 455 2117 1.6 0.06 0.004 . 0.087 .
1972 28 —-0. 545 0. 297 12,3 0.76 0.57 —0.414
1973 25 —3. 545 12. 567 12,5 0.96 Q.92 —3.403
1974 30 1. 455 2117 1.9 0. 3% 0.13 . 0.524
1975 30 1. 455 2.117 10,9 —0. 64 0. 41 —0. 931
1976 30 1. 455 2.117 10.5 —1.04 1.08 —1.513
1977 28 —-0. 545 0.297 12.4 0. 86 0.74 —0. 469
1978 30 1. 455 2.117 1.6 0.06 0. 004 0.087
1979 25 —3. 545 12.567 12.0 0. 46 0.21 —1.631
1980 28 —-0. 545 0. 297 11.6 0.06 0.004 —0.033
A.V.E 1/11 28. 545 3.521 11.54 0.677 —0. 943
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Table 8. Calculation of correlation cofficient
(March 21—April 20)

&oa=-—-1.392
b=28.545—(—1.392x 11. 54) =28. 545+ 16. 064
—=44.609
& b=44.609
¥=b+a7Tsl F|AA
¥ =44.609—1.3927
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Year ¥ z z-% ¥-F (=T (5P (=BT
1970 30 31.107 2,57 1. 455 6. 605 2.117 3.739
1971 30 28. 462 —0.075 1.455 0.006 2.117 —1L 109
1972 28 27. 487 —1.050 ~0. 545 1.103 0.297 0.572
1973 25 27. 209 —1.328 —3.545 1.764 12. 567 4.708
1974 30 28,044 —0. 493 1. 455 0.243 2117 —0.7217
1975 30 29.436 0. 499 1. 455 0.808 2.17 1.308
1976 30 29.993 1. 456 1. 455 2.120 2.117 2.118
1977 28 27.348 —1.189 —0.545 1.414 0.297 0. 648
1978 3] 28. 462 —0.075 1. 455 0.006 2117 —0. 109
1979 25 27.905 —0. 632 —3.545 0. 399 12. 567 2,240
1980 28 28. 462 —0.075 —0. 545 0.006 0.297 0.04)
Total 314 313.915 —0.577 0. 005 14, 474 33.727 14. 439
AV.E 28. 545 28,537
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Table 7. The reation of blooming time and air temperature (April 1—April 30)

~b=387.27

R A
I=b+aF Mtkel A

¥ =37.27—0.6587F

Year ¥ ¥y (¥\¥)? x (z,-7T) (2T (Z-T)(§4-F)
1970 3 1. 455 2.117 12,1 —1.16 1.345 —1.688
1971 30 1. 455 2.17 12,8 —0. 46 0.211 —0. 669
1972 28 —0.545 0.297 13.3 0.04 0. 002 —0.022
1973 25 —3.545 12.567 14,1 0.84 0.706 —2.978' ¢
1974 30 ). 455 2.17 13.9 0.64 0. 410 0.931
1975 30 1. 455 2.117 13.3 0.04 0.802 0.058
1976 30 1. 455 2.117 12,7 —0.56 0.314 —0.815
1977 28 —0. 545 0. 297 14.5 1.24 1.538 —0. 676
1978 - 32 1. 455 2.117 13.4 0,14 0.019 0.204
1979 25 —3.545 12. 567 126 —0. 65 0.436 2. 340
1980 28 —0. 545 0.297 13.2 —0.06 0.004 0.033
A.V.E 28.545 3.521 13,26 0.453 —0.298
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Table 8. Calculation of correlation coefficient (April 1 April 20)

Year ¥ z z-T ¥-¥ (x-7)2 (¥-9) (=-T)(g-¥)
1970 32 29. 308 0.765 1,455 0.585 2.117 .13
1971 30 28.848 0. 305 1.455 0.093 2.117 0. 444
1972 28 28.519 —0.Q24 —-0. 545 0.001 0.297 0.013
1973 25 27.992 —0. 551 —-3.545 0.324 12. 567 1,953
1974 30 28. 124 —0. 419 1. 455 0.176 2.117 —0. 609
1975 3 28.519 -0, 024 1. 455 0.001 2.117 —0.035
1976 3. 28,913 0.370 1. 455 0.137 2117 0.538
1977 28 27.729 "—0.814 —0. 545 0. 663 0. 297 0. 444
1978 30 28. 453 —0.090 1. 455 0.008 2.117 —0. 131
1979 25 28.979  0.436 —3.545 0.190 12. 567 =1,546
1080 28 28,584 0.041 —0.545 0.002 0.297 —0.022
Total 314 313. 968 —0.005 0.005 2,160 38,727 2.182
A V.E 28.545 28,543
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Table 9. The formula regression and corr-
elation coefficient of mean air temp:rature
and blooming date

Formula Correlation

Regression coefficient
3, 11—4, 10 % =43.137—1.508% 0.803
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4, 1—4, 30 % =37.27—0.6587 0.236
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