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ABSTRACT We aimed to evaluate the effects of climatic
elements on potato yield and create a model with climatic
elements for estimating the potato yield, using the results
of the regional adjustment tests of potato. We used 86 data
of the yield data of a potato variety, Sumi, from 17 regions
over 11 years. According to the results, the climatic elements
showed significant level of correlation coefficient with marke-
table yield appeared to be almost every climatic elements
except wind velocity, which was daily average air temperature
(Tave), daily minimum air temperature (Tmin), daily
maximum air temperature(Tmax), daily range of air
temperature (Tm-m), precipitation (Prec.), relative humidity
(R.H.), sunshine hours (S.H.) and days of rain over 0.1 mm
(D.R.) depending on the periods of days after planting or
before harvest. The correlations between these climatic elements
and marketable yield of potato were stepwised using SAS,
statistical program, and we selected a model to predict the
yield of marketable potato, which was y = 7.820xTmax_1
- 6.315xPrec_4 + 128.214xDR_8 + 91.762xDR 3 + 643.965.
The correlation coefficient between the yield derived from
the model and the real yield of marketable yield was 0.588
(DF 85).

Keywords : potato, marketable yield, sumi, non-mulched, climatic
elements, correlation coefficient, stepwise, modeling
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Table 1. Numbers of analyzed year, region and data, and ranges of planting and harvest date, and the yield characteristics.

. . . Rate of Marketable
Years Regions No. of Data Date of planting Date of harvest Total Yield marketable yield yield
11 17 86 2.21~5.28 5.24~9.16 821~4881 43.0~97.8 657~4559
Table 2. Ranges of climatic elements for every 10 days after planting.

D.AP T ave T min T max Prec. W.V. R.H. S.H. D.R.
S (©) (©) (©) (mm) (m/sec) (%) (hrs) (days)
1~10 30.7~169.9 -11.9~116.3 67.6~254.6 0~89.5 10.3~64.7 323.1~801.9 21.8~105.2 0~5
11~20 47.4~182.4 -0.6~116.4 87.2~258.7 0~201 7.2~63.1 419.8~805.4 30.6~116.3 0~6

21~30 62.9~202.7 3.7~146.6 108.4~258.8 0~178.4 8.5~60.3 351.4~842.5 25.1~105.4 0~6
31~40 87.7~211.6 12.5~159.4 130.4~278.7 0~170.5 7.4~63.5 435.3~856.8 28.6~101 0~7
41~50 105.4~231.7 43.6~181.7 153~293.4 0~122 4.3~57.7 531~855.3 13.4~107.7 0~7

Abbreviations ; DAP for days after planting, T ave for average air temperature, T _min for minimum air temperature, T _max
for maximum air temperature, Prec. for precipitation, WV : wind velocity, RH : relative humidity, SH : sunshine hours, DR
for days of rain over 0.1 mm

Table 3. Ranges of climatic elements for every 10 days before harvest.

DB.U T_oave T_Omin T_Omax Prec. W.V. R.H. S.H. D.R.
o (C) (©) (C) (mm) (m/sec) (%) (hrs) (days)
50~41 122.9~252.4 64.2~210.4 166.9~327.7 0~394.6 6.7~59.4 459.3~883 17.2~104.7 0~9
40~31 142.4~264.8 86.1~225.9 178.4~312 0~204.3 6~54.4 506.4~925 19.1~104 0~9
30~21 145.2~263.7 87~227.2 179.3~316.3 0~298.4 4~45.1 518.9~919.9 18.4~103 0~9

20~11 170.8~274.2 106.9~244.2 202.2~326 0~425.5 7~88.2 515.1~898.2 15.3~101.3 0~10
10~1 145~300.8 110.1~257.1 186~356.5 0~666.4 4.7~67 584.4~934.8 10.9~105.6 0~10

Abbreviations : D.B.H. for days before harvest
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Table 4. Correlation coefficient between the yield characteristics of potato and climatic elements for 50 days after planting.

Yields D.AP T ave T min T max T m-m Prec. W.V. RH S.H. D.R.
T © ©) () (©) (mm)  (m/sec) (%) (hrs) (days)

0~10 0.285%* 0.150 0.333** 0.275%%* 0.124 -0.069 -0.044 0.094 0.057

11~20 0.294** 0.178 0.308** 0.230* -0.148 -0.180 -0.023 0.111 0.095

Y_total  21~30 0.162 0.154 0.135 0.028 0.296** -0.074 0.180 -0.062 0.235%
31~40 0.176 0.068 0.233* 0.236* -0.252* -0.135 -0.036 0.295**  -0.270*

40~50 0.106 0.048 0.132 0.129 -0.151 -0.189 0.006 0.155 -0.023

0~10 0.251* 0.117 0.335%* 0.305 **  0.049 0.033 0.188 0.192 0.155

Rat 11~20 0.254% 0.130 0.318%** 0.285%*  -0.377** -0.031 0.228* 0.176 0.055
m:rei 21~30 0.277** 0.173 0.305%** 0.223* 0.147 -0.003 0.246* 0.039 0.134
Y 31~40 0.229* 0.098 0.320%* 0.320%*  -0.258* 0.071 0.148 0.182 0.029
40~50 0.243* 0.122 0.288** 0.260* -0.327** -0.039 -0.029 0.279**  -0.187

0~10 0.339%* 0.174 0.413** 0.351** 0.124 -0.066 -0.044 0.094 0.101

11~20 0.342%* 0.189 0.383** 0.315%*  -0.148 -0.179 -0.005 0.111 0.100

Y _mar.  21~30 0.234* 0.189 0.221* 0.104 0.296%* -0.078 0.180 -0.062 0.250*
31~40 0.232* 0.087 0.317** 0.327**  -0.252* -0.111 -0.036 0.290**  -0.212%*

40~50 0.183 0.089 0.223 * 0.208 -0.151 -0.192 0.006 0.155 -0.086

*, *¥* significant at 0.05 and 0.01 probability levels respectively
Abbreviations : Y _total for total yield, Rate mar.y. for rate of marketable yield, Y mar. for marketable yield

Table 5. Correlation coefficient between the yield characteristics of potato and climatic elements for 50 days before harvest.

Yields D.B.H T_oave T_Omin T_omax T_zn-m Prec. W.V. RH S.H. D.R.
©) ©) © © (mm) (m/sec) (%) (hrs) (days)
50~41 0.164 0.171 0.157 -0.011 0.069 -0.208 0.218* -0.006 0.022
40~31 0.072 0.097 0.030 -0.092 0.221* -0.049 0.173 -0.208 0.153
Y _total  30~21 0.023 0.089 -0.044 -0.182 0.256* -0.194 0.268* -0.324%* 0.359**
20~11 -0.005 0.009 -0.043 -0.064 0.192 -0.024 0.238* -0.317** 0.217*
10~1 0.024 0.009 0.060 0.066 -0.034 -0.135 0.164 -0.030 0.066
50~41 0.385%%* 0.323%* 0.392%* 0.128 0.142 -0.037 0.166 0.094 0.119
40~31 0.318**  0.334%* 0.251* -0.121 0.170 0.008 0.331**  -0.181 0.209
II;Z:Z: 30~21 0.207 0.217* 0.165 -0.079 -0.030 0.003 0.390**  -0.163 0.147
20~11 0.318**  0.341** 0.255* -0.164 0.277%* 0.076 0.431*%*  -0.415%* 0.374%*%*
10~0 0.310%* 0.386** 0.235%* -0.162 0.242%* 0.077 0.453%* -0.253* 0.252*
50~41 0.288**  0.269* 0.289** 0.047 0.069 -0.209 0.218* -0.006 0.060
40~31 0.190 0.212* 0.137 -0.105 0.221* -0.052 0.173 -0.208 0.208
Y_mar.  30~21 0.097 0.157 0.025 -0.183 0.256* -0.179 0.268* -0.324%* 0.390**
20~11 0.108 0.130 0.055 -0.112 0.192 -0.003 0.238%* -0.317** 0.313%*
10~1 0.124 0.136 0.135 0.011 -0.034 -0.100 0.164 -0.030 0.141

* *¥%* gignificant at 0.05 and 0.01 probability levels respectively
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Table 6. Analysis of variance.
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Step Source DF Sum of Mean square F Value Pr > F
square
1 Model 1 11466738 11466738 17.27 .0001
Error 84 55757973 663785
Corrected Total 85 67224711
2 Model 2 16726028 8363014 13.75 .0001
Error 83 50498683 608418
Corrected Total 85 67224711
3 Model 3 21298685 7099562 12.68 .0001
Error 82 45926025 560073
Corrected Total 85 67224711
4 Model 4 23282980 5820745 10.73 .0001
Error 81 43941730 542490
Corrected Total 85 67224711
Table 7. Models for predicting yield of potato.
Step Variable Parameter estimate  Standard error Type 11 SS F Value Pr > F
| Intercept 742.388 418.110 2092704 3.15 0.0794
Tmax_1 10.718 2.579 11466738 17.27 <.0001
Intercept 621.714 402.392 1452394 2.39 1261
2 Tmax_1 8.448 2.587 6490351 10.67 .0016
DR 8 126.351 42.975 5259290 8.64 .0042
Intercept 913.754 399.374 2391867 5.23 .0247
3 Tmax_1 7.661 2.497 5272510 9.41 .0029
Prec 4 -6.742 2.360 4572658 8.16 .0054
DR 8 142.023 41.595 6529369 11.66 .0010
Intercept 643.965 417.602 1290009 2.38 1270
Tmax_1 7.820 2.459 5487209 10.11 .0021
4 Prec. 4 -6.315 2.333 3975787 7.33 .0083
DR 8 128.214 41.569 5160822 9.51 .0028
DR 3 91.762 47.980 1984295 3.66 .0593
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