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ABSTRACT

In order to find an appropriate model for rice crop-season, the possibility to utilize the geographical condi-
tions instead of meteorological factors was examined on the data from the Local Adaptability Test(LAT)
conducted over the country from 1962 to 1980,

The mutiple regression model, Y = ?=ﬂ,, +ij1,9',- Xi wasA applied on seeding, transplanting, heading and
marginal heading date, and multiple regression coefficients(#;) and multiple correlation coefficients (R) were
tested. Two varietal groups, japonica(1962-1971) and indica/japonica(1972-1980) were separately tested.

The application of these established models, growth duration in nursery and paddy field, cultural season, and

the relation between heading date and yield are reviewed.
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Table 1. Average rice cultural practices for normal season in LAT.
Japonica Varieties Indica / Japonica Varieties
Year No. of date of cultivation Year No. of date of cultivation
sites Sowing Transpit. Heading sites Sowing Transplt. Heading
1962 37 |April 30 | Junel4 Aug.24 | 1972 | 55 | April 29 | June10 Aug- 20
1963 35 |April 30 June 13 Aug. 23 1973 56 | April 26 June 6 Aug-10
1964 35 jApril 30 June 12 Aug. 22 1974 54 | April 26 June 8 Aug-18
1965 45 [May 1 | June15s Aug.25 | 1975 | 54 | April 27 | June 9 Aug. 14
1966 45 |April 29 | Junel12 Aug.25 | 1976 54 | April 26 | June 7 Aug- 18
1967 49 (May 1 June 14 Aug. 20 1977 54 | April 25 | June 6 Aug- 11
1968 52 (May 1 June 15 Aug. 22 1978 54 April 23 June 6 Aug. 9
1969 48 |May 1 June 14 Aug. 25 1979 54 | April 24 | June 6 Aug. 11
1970 49 [April 30 June 12 Aug. 23 1980 55 | April 23 June 4 Aug. 17
1971 50 jApril 30 | June13 Aug.25 - - - - -
Mean 45 {April 30 June 13 Aug.23 | Mean| 54 |April 25 | June g Aug. 14
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Table 2. Growth durations in nursery and paddy field from transplanting to heading in
LAT.
Japonica Varieties Indica Japonica Varieties
Year No. ot No. of days Year No. of No. of days
sites Nursery Paddy Total sites | Nursery Poddy Total
1962 37 45 71 116 1972 55 41 71 112
1963 35 44 71 116 1973 56 41 65 106
1964 35 43 71 114 1974 54 43 71 114
1965 45 45 71 116 1975 54 43 66 109
1966 45 44 74 118 1976 54 42 72 114
1967 49 44 67 111 1977 54 42 66 108
1968 52 45 68 113 1978 54 44 64 108
1969 48 44 72 116 1979 54 43 66 109
1970 49 43 72 115 1980 55 42 74 116
1971 50 43 73 116 - - - - -
Mean 440 71.0 1151 | Mean 42.4 68.3 1108
s - 0.8165 2.1082 1.9692 s - 0.8819 3.6400 3.4920
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Table 3. Relationship between meteorological factors and cultural practices for 55
locations in 1973 LAT.
M. F. Factor May June July Aug. Sept. Oct.
Mean temp. S. D. 0.1415 0.2300 0.6921** 0.6263** 0.5966** 0.5267**
H. D. 0.2297 0.2609 0.7073** 0.6704** 0.5809** 0.5105**
Min. temp. S.D. 0.6358** 0.5672** 0.5358** 0.6991** 0.7504** 0.5399**
H. D. 0.6979** 0.6144** 0.5657** 0.6662%* 0.6748** 0.4843**
Max. temp. S.D. 0.1533 0.1296 0.3202 0.6486** 0.5568** 0.7919**
H. D. 0.2648 0.2382 0.4106* 0.6888** 0.6052%* 0.8631*
Rain fall S. D. —0.0644 0.1652 —0.4762*  —0.4436* —0.1439 —0.2311
H.D. —0.1556 0.0796 —0.5146** —(.4834* —0.2560 —0.2560
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Table 4. Relationship between geographic conditions and meteorological factors for 55
locations.
Meteorolo gical Geographic condition
Month Factors Latitude Longitude Altitude R
May Mean Air Temp. —0.0054 0.0737 —0.2668 0.2947
Max. Air Temp. 0.0027 0.1718 —0.3590 0.4079
Min. Air Temp. —0.4736* —0.1263 —0.6361** 0.7960%*
Sunshine Hrs. 0.1996 0.1913 —0.2583 0.4181
Precipitation 0.0025 —0.2998 —0.1682 0.3550
June Mean Air Temp. —0.2060 —0.0592 —0.1297 0.2352
Max. Air Temp. —0.0122 0.0860 —0.3183 0.3533
Min. Air Temp. —0.4382* -0.3509 —0.6611** 0.8143**
Sunshine Hrs. —0.0089 0.1684 —0.3943 0.4454
Precipitation —0.2881 —0.3589 0.1169 0.4771
July Mean Air Temp. —0.6261 %% —0.3022 —0.4206%* 0.7251 **
Max. Air Temp. —0.1672 —0.0724 —0.5328** 0.5477 **
Min. Air Temp. —0.4405 —0.3868* —0.5814 ** 0.7696**
Sunshine Hrs. —0.6042** 0.0155 —0.5695 ** 0.7518%*
Precipitation 0.3449 -(.2543 0.3413 0.5634*
August Mean Air Temp. —0.5006** —0.2731 —0.5077 ** 0.6827 **
Max. Air Temp. ~0.5083 ** —0.1608 —0.5983 ** 0.7577**
Min. Air Temp. —0.7059 *# —0.2587 —0.2688 0.7533**
Sunshine Hrs. —0.5631** —0.2066 —0.6498 0.7704 **
Precipitation 0.3840 —0.0931 0.3419 0.4870
Sept. Mean Air Temp. —0.5733 %= —0.3475* —0.2962 0.6396 **
Max. Air Temp. —0.4407* —0.3260 —0.6299 ** 0.7759**
Min. Air Temp. —~0.7688 % —0.2275 -0.2250 0.7928 **
Sunshine Hrs. 0.0798 —0.1481 —0.4774 * 0.5418
Precipitation 0.0287 —0.2052 0.3596 0.4290
October Mean Air Temp. —0.5064 %% —0.1552 —0.1627 0.5199*
Max. Air Temp. —0.6238 ** —0.0164 —0.6435 ** 0.8706 **
Min. Air Temp. —0.5717*= -0.1674 —0.1235 0.5829**
Sunshine Hrs. 0.1644 0.0850 —0.4880 0.5817*
Precipitation 0.2385 0.0349 0.1221 0.2467
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Table 5. Multiple regression analysis for the rice cultural model on normal season by
using the geographic conditions in LAT.
A. Sowing date
Varietal Year Partial regression coefficients t value on b, R af.
Group bo bi b2 bs t t2 t3
Japo - 1962 —66.942 —0.0410 0.0363 —0.0237 52473 3.4580 45533  0.7957 33
inca 1963 —3144 —0.0552 0.0320 —0.0232 58381 24329 40636 0.8018 31
1964 -6814 —0.0479 0.0386 —0.0350 4.3757 25612 52835 0.7982 N
1965 —16.50 —0.0650 0.0365 —0.0134 6.8702 29066 2.0822 0.7603 41
1966 —57.10 —0.0463 0.0364 —0.0306 57274 35203 56091 0.8039 41
1967 . —7382 —0.0551 0.0413 —0.0239 50179 29920 33620 0.7208 45
1968 —74.15 —0.0771 00477 —0.0193 7.3220 35316 30487 0.7784 48
1969 —120.27 -—0.0555 0.0475 —0.0307 56227 3.5946 4.6474  0.7735 44
1970 —8459 —0.0569 0.0431 —0.0160 61375 33981 2.8984  (.7352 45
1971 —-5284 —0.0716 0.0432 —0.0184 64081 27785 2.8318  0.7376 46
Pooled —66.27 -0.0583 0.0412 —0.0226 183451 97339 11.2949 0.7426 441
Ind 7 1972 89.00 —0.0719 0.0248 —0.0247 7.2406 1.8130 4.0841 0.7696 51
Jap. 1973 —242 —0.0900 0.0412 —0.0224 88394 29593 3.7109 0.8089 52
1974 —5420 —0.0853 0.0467 —0.0128 9.2510 36113 2.2910 0.8138 50
1975 75.01 —0.0852 0.0299 —0.0192 69847 1.7416 2.5956  0.7296 50
1976 15287 —0.0889 0.0208 —0.0135 10.4177 1.7637 2.6433 08376 50
1977 166.69 —0.0695 0.0132 —0.0168 6.6671 0.9604 31709  0.7474 50
1978 19953 —0.0561 0.0048 —0.0138 6.6492 0.4307 3.1410 0.7474 50
1979 29153 -—0.0658 —0.0044 —0.0127 7.0218 0.3372 26127 0.7592 49
1980 65560 —0.0966 -—0.0432 —0.0047 32879 1.1019 0.3207 04574 51
Pooled 175261 —0.0778 0.0145 —0.0162 16.7311 2.2864 6.2416  0.6436 485

Eo RRFRKE Skl FEfEE v W 8
o WmEEEEE 197343 197440t AEle B

~Japonica Var.
..... iad,Jap. Var.
Apr. 20

S
Apr. 1 DAY oo

/ Aotz HESHfdAE b RA 2E A%
= . " e YEA BENS 7= 17526 — 0.0778 X +
WS 0.0145X,— 0.0162Xs = HFRY $7 Yok
S °| B HERN 1981 4K HBBERRLAT)
xeude & EHT 143MAel BE(X), BE(X) 9 BE
& (Xa)& RA BRAA 28 1o ZRsl 23rohl/]
- “":::" @EBEe) BEM- Japonica {ERN Y 58 Fik
oS e o 7 whEap L Wl eR ok
I . Apr.30
. § @t 0. BRI KB
vor. 7 pa f - asing ZAtele) & p %) Japonica e B 44H, /]
- 5 q RES 428 BEZ HEMAE 2 dolst 97 o
L0 § : Ny
e R o * o BEHS BRBE T Bl AX 3 B
e MR & 5Bet o] BWIBME~ Japonicadly y=
) —158.68 — 0.0809 X; + 0.0654 X,— 0.0288 X392 1~/
Fig, 1. Estimated sowing dates of Korean rice
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5B. Transplanting date

Varietal Year Partial regression coefficients t value on b;
Group bo b1 b2 bs t: tz t3

Japo- 1962 —157.81 —0.0887 0.0675 —0.0455 53466  3.0309 4.1290 0.7851 33
inca 1963 -—241.71 —00896 00788 —0.0353 6.8390  4.3159 4.4576  0.8466 31
1964 —184.93 —00709 00662 —0.0435 54483 36846 55151 0.8351 31

1965 — 70.01 —00808 00540 —0.0266 44780 22354 21494 0.6311 41

1966 —14047 -0.0640 0.0581 —0.0480 53660 3.8020 59591 0.8062 41

1967 — 99.79 —00991 0.0627 -0.0032 7.7351  3.9959 04009 0.7960 45

1968 —200.00 —0.0887 0.0734 —0.0277 48644 31319 25173 06652 48

1969 —19260 -—0.0874 0.0719 -—0.0332 55124 3.3835 31264 0.7304 44

1970 —20094 —0.0672 0.0668 —0.0168 49579 3.6134 20818 06744 45

1971 ~14270 -00770 0.0622 —0.0242 6.4435 3.7425 34884 0.7616 46
Pooled —158.68 —0.0809 0.0654 —0.0288 16.9803 10.3168 9.5828 0.7150 441
Ind~ 1972 -106.73 —0.0905 00611 -0.0216 83913 41187 32765 0.8055 51
Jap. 1973 41.68 ~—0.1043 0.0443 -—0.0216 88287 2.7764 3.0827 0.8009 52
1974 274 —-01145 0.0533 —0.0256 9.6640 3.2090 35549 0.8316 50

1975 2471  —0.1080 0.0487 - —0.0167 6.0899  1.9507 15548 06722 50

1976 47.80 —0.0996 0.0431 —0.0221 7.9174 24834 29436 07735 50

1977 121.58 —0.0992 00332 -—0.0185 7.2855 1.8533 26720 0.7622 50

1978 31406 —0.0971 0.0073 —0.0169 83937 04771 27928 0.8001 50

1979 24015 -—0.0859 0.0136 -—0.0131 7.6329 08721 22390 07692 49

1980  279.93 -—0.0844 0.0078 -—0.0122 9.0396 06256 26499 08118 51
Pooled 108.66 —0.0973 0.0344 -00192 220206 56877 7.8072 07413 485

R d.f.
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6§ C. Heading

Varietal Year Partial regression coefficients t value on b,

Group bo b ba ba t t2 ts
Japo- 1962 163.00 —0.0783 00319 —0.0222 63982 1.9440 2.7621 0.7881 33
ince 1963 21971 -—00189 0.0074 —0.0098 1.7471 04916 1.4958 0.3973 31
1964 2642 —0.0325 0.0367 —0.0282 34981 28624 50172 0.7663 31
1965 157.33 —0.0459  0.0237 —0.0250 56998 22202 45564 0.7614 41
1966 229.72 —0.0586 0.0178 —0.0258 56538 1.3436 3.6858 (0.7396 41
1967 18515 —0.1044 00362 —0.0394 17.7431 21408 45184 0.8249 45
1968 22394 —0.0486 00155 —0.0259 3.0008 0.7466 2.6573 05194 48
1969 66.83 —0.0642 0.0407 —0.0262 57823 27357 3.5200 07425 44
1970 19288 —0.0385 00166 —00200 3.5923 1.1355 31334 05891 45
1971 20350 —0.0485 00185 —0.0332 4.7426 1.3015 5.5904 0.7507 46
Pooled 16384 —0.0550 0.0253 —0.0266 138962 47923 10.6640 0.6609 441
Ind~ 1972 2592 —0.0576 00438 —0.0301 57797 3.1938 49610 0.7522 51
Jap. 1973 90.61 —0.0477 0.0308 —0.0077 5.1363 24189 1.4055 0.6199 52
1974 -—-5954 —0.0427 0.0512 —0.0168 53698 4.4945 34653 0.7212 50
1975 4864 —0.0616 00408 —0.0151 6.7542 31801 2.7446  0.7344 50
1976 8321 —0.0479 0.0330 —0.0990 4.0115 20022 1.3883 0.5378 50
1977 —6556 —0.0694 00577 —0.0187 52991 3.3524 2.8046 0.7009 50
1978 84.69 —0.0416 0.0297 —0.0128 45420 24400 2.6688 0.6440 50
1979 25699 —0.0505 0.0101 —0.0141 6.7140 0.9699 36234 0.7631 49
1980 350.32 —0.0525 —0.0007 —0.0209 4.1408 0.0405 33300 06351 51
Pooled 9312 —0.0516 0.0323 —0.0174 11.2766 5.1588 6.8373 0.5404 485
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FHEBEE ddth = 19724 LAT ol A4 S e heading date model.

§D. Marginal heading date

Varietal Year Partial regression coefficients t value on b, R d.f.
Group bo by b2 bs t te t3

Japo- 1962 17060 —0.0791 0.0316 —0.0253 6.5977 19656 31763 (0.8044 33

ince 1963 121.97 —0.0471 0.0290 —0.0109 56272 24824 21496 0.7512 31

1964 —115.16 —0.0358 0.0565 —0.0188 4.0913 46774 3.5521 0.7671 31

1965 190.18 —0.0386 0.0177 —0.0148 56296 19482 31704 0.7202 41

1966 15313 —0.0382 00224 —0.0202 42419 19472 -3.3259 (0.6667 41

1967 20148 —0.0948 00318 —0.0390 7.4874 20011 47602 0.8224 45

1968 86.62 —0.0564 0.0368 —0.0229 4.7893 24435 32272 0.6690 48

1969 16327 —00516 0.0249 —0.0132 4.6504 16707 1.7811 0.6242 44

1970 53.33 —0.0374 0.0352 —0.0168 4.0314 27761 3.0507  0.6330 45

1971 104.12 —00238 0.0250 —0.0260 32790 28423 6.1678 (0.7358 46

Pooled 11387 —0.0450 0.0309 —0.0212 136300 6.3296 91680 06411 441

Ind / 1972 —2049 -—0.0426 0.0462 —0.0248 33012 25967 3.1422 0.5804 51

Jap. 1973 151192 —0.0451 —0.1553 —0.0302 0.6345 1.5961 07172  0.2684 52

1974 405 —0.0430 00424 —0.0146 49298 34708 27547 0.6646 50

1975 38.07 —00527 0.0403 —00136 54540 29629 23219 0.6674 50

1976 47.95 —00393 00357 —0.0042 30042 19757 05394 0.4399 50

1977 -163.11 -—0.0708 0.0712 —0.0115 50106 3.8402 1.6020 0.6756 50

1978 87.41 —0.0390 0.0293 —0.0756 35965 20311 0.9901 0.5178 50

1979 349.39 —0.0454 -0.0030 —0.0068 60486 0.2897 1.7362 06958 49

1980 24477 —00425 0.0109 —0.0172 3.6689 (0.7031 3.0001 0.5846 51

Pooled 23227 -—00457 0.0129 -—00142 48129 09961 2.6851 0.25634 485
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Fig. 3. Relationship between the deviations of
heading date from the model and yields
of Tongil variety in 1972 LAT.

* Heading date model of the years from
1962 to 1972 LAT.
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SE. Average yield of upper most 5 varieties in each testing site.

Variety Year Partial regression coefficients t value on by R d.f.
Group bo by bz bs ty t2 t3

Japo- 1962 —3261.27 0.1142 04398 —0.0448 05400 15496 03188 0.3014 33

inca 1963 830.68 —0.1794 —0.0005 —0.2345 09420 00018 20350 0.3952 31

1964 —1441.40 —0.4683 03781 —0.1552 3.8510 2.2543 2.1078 0.6526 31

1965 —1834.06 0.0220 0.2866 —0.3768 0.1149 11274 28920 04191 41

1966 184436 —0.5596 —0.0306 0.0570 3.7299 0.1590 05628 0.5067 41

1967 756.56 —0.3443 0.0538 0.0369 22594 0.2808 0.3742 0.3200 45

1968 407861 —0.0857 —0.4441 0.0350 03968 1.6006 02685 0.2352 48

1969 —1248.78 0.0871 0.1942 —0.0916 05584 09289 08755 0.1918 44

1970 357471 -—0.4697 —0.2840 03492 1.9732 08732 24685 04251 45

1971  3367.10 —0.4662 —0.2486 0.0756 3.5074 1.3451 0.9785 0.5081 46

Pooled 760.13 —0.2220 0.0186 —0.0008 3.3781 02123 0.0185 0.1601 441

Ind/ 1972 — 684.02 —-0.2689 02312 —00183 23347 14588 02612 0.3508 51

Jap. 1973 —-1604.52 —0.1362 03155 0.1978 08015 1.3561 1.9655 0.3379 52

1974 — 31323 —00959 01396 00514 05302 05507 0.4669 0.1259 50

1975 — 680.77 —0.0177 0.1701 —0.0388 0.0992 0.6783 0.3597 0.1026 50

1976 —1507.63 —0.2436 —0.0489 —0.1745 1.0537 0.1534 1.2624  0.2380 50

1977 139294 0.0276 —0.1109 —0.0452 0.1413 04325 0.4545 0.0993 50

1978 —5665.72 —0.0697 0.8298 —0.0554 0.3244 29044 04936 03817 50

1979 740.05 0.2060 —0.0797 —0.1498 13178 (.3683 1.8476  0.3010 49

1980 544389 0.3961 —0.7611 —0.2346 27188 39118 32482 (.6525 51

Pooled — 16.334 —0.0263 0.0814 —0.0641 0.3845 08702 1.6841 00838 485
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