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ABSTRACT: This study was conducted to investigate the relationships between yearly vari-
ation of climatic components and yearly variations of productivity in monoculture cotton. In addi-
tion, correlation coefficients among yield and yield components were estimated. The data of yield
and yield components from the four varieties(Kinggus, Yongdang local, 113-4, 380) were col-
lected from 1978 to 1992 in Mokpo area. The meteorological data gathered at the Mokpo Weath-
er Station for the same period were used to find out the relationships between climatic
components and productivity.

Yearly variation of the amount of precipitation and number of stormy days in July are large
with coefficients of the variations(C.V.)84.89 and 97.05%, respectively, while yearly variation, of
the average temperature, maximum temperature, minimum temperature from May to Sep. are
relatively small.

Seed cotton yield before frost in Sep. and Oct.very greatly with C.V. of 68.77, 78.52%, respec-
tively. Number of boll bearing branches and lint percentage show more or less small in C.V.
with 11.77 and 19.13%, respectively and flowering date and boll opening date show still less
variation.

Correlation coefficients between precipitation in May and number of boll bearing branches,
duration of sunshine in July and number of bolls per plant, maximum temperature in July and
total seed cotton before the frost in Sep., Oct., and Nov. evaporation in Aug. are positively sig-
nificant at the 1% level. There are highly significantly positive correlated relationships among
yield(total seed cotton) and yield components.

Total seed cotton yield(Y) can be predicted by multiple regression equation with independent
variables of climatic factors in July such as monthly averages of average temperature(X,), max-
imum temperature(X,) and minimum temperature{X;), monthly amount of precipitation(X,),
evaporation(Xs), monthly average of relative humidity(Xs), monthly hours with sunshine(X,)
and number of rainy days(Xg). The equation is estimatedas Y = -1080.8515 + 144.7133X,+
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15.8722X, + 164.9367X,; + 0.0802X, + 05932X; + 11.3373X,; + 3.4683X, - 9.0846X;.

Also, total seed cotton yield(Y) can be predicted by the same method with climatic components
in Aug., Y=2835.2497 + 57.9134X, - 46.9055X, - 41.5886X; + 1.2559X; - 21.9687X; - 3.3763X; -
4.1080X, - 17.5586X,. And the error between observed and theoretical yield were less with approached

linear regression.

Key Words : Meteorological factors, Correlations Coefficients, Coefficients of the variation, Seed cot-

ton yield, Correlated relationships, Multiple regression equations
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Table 1. Variation of meteorological components for the experimental period(1978~1992) in Mokpo

Meteorological Month Max, Min. Mean Range CV.(%) SD
components
Air temperature May 17.4 16.2 16.9 1.2 242 0.41
Mean (C) June 22.1 194 209 2.7 3.15 0.66
July 26.4 23.0 249 3.4 3.93 0.98
Aug. 273 24.0 259 3.3 425 1.10
Sep. 224 20.2 217 2.2 3.08 0.67
Oct, 173 145 16.1 2.8 5.34 0.86
Nov. | 11.1 8.6 9.8 25 0.88 0.87
Max. (C) May 22.9 21.2 22.0 1.7 245 0.54
June 27.4 23.2 25.4 4.2 421 1.07
July 309 26.8 28.8 41 451 1.30
Aug. 31.6 27.1 30.1 45 0.50 1.51
Sep. 27.0 25.1 26.4 1.9 250 0.66
Oct. 22.5 19.9 21.6 2.6 37.96 0.73
Nov. 16.3 114 144 49 9.72 1.40
Min. (C) May 14.1 12,6 13.0 15 3.61 0.47
June 183 16.9 17.6 1.4 261 0.46
July 23.2 20.5 221 27 353 0.78
Aug. 23.6 21.8 23.0 1.8 3.65 0.84
Sep. 19.0 16.7 182 2.3 3.95 0.72
Oct. 13.9 10.8 12.3 31 8.78 1.08
Nov., 8.1 4.9 6.2 3.2 16.45 1.02
Precipitation May 213 30 87.7 183 65.81 57.72
(mm) June 167 64 119.7 103 29.88 35.77
July 534 39 284 495 84.89 2411
Aug. 444 97 103.7 347 56.44 58.53
Sep. 300 7 1709 293 73.73 126.02
Oct. 176 4 129.2 172 63.03 81.44
Nov. 73 18 38.9 55 50.35 19.59
Evaporation May 165 119 1434 46 8.58 12.30
{(mm) June 163 91 132.8 72 15.77 20.95
July 180 114 1.0 66 0.00 0.00
Aug. 192 89 46.0 103 48.17 22.16
Sep. 150 99 160.7 51 18.37 2953
Oct. 134 95 126.6 39 13.28 16.82
Nov. 76 56 107.1 20 11.02 1181
R. humidity May 82 70 74.7 12 3.25 243
(%) June 86 74 79.7 12 5.04 4.02
July 86 78 83.2 8 3.28 2.73
Aug. 87 77 80.4 10 371 298
Sep. 81 68 746 13 5.91 441
Oct. 75 68 714 7 3.85 275
Nov. 73 64 70.8 9 3.91 277
Duration of May 72 43 61.1 29 13.84 8.46
sunshine June 62 37 494 25 20.10 9.93
July 65 34 4388 31 21.96 10.72
Aug. 68 24 57.9 44 23.12 13.39
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Table 1. Continued

Meteorological Month Max. Min. Mean Range C.V.(%) SD
components
(hr) Sep. 71 44 587 27 14,53 8.53
Oct. 85 55 67.6 30 13.29 8.99
Nov. 66 48 56.6 18 10,51 5.95
May 43 2.8 35 15 1342 0.47
June 3.5 24 2.9 1.1 13.44 0.39
Mean wind July 3.7 2.6 3.1 1.1 10.64 0.33
speed Aug, 37 24 31 1.4 12.90 0.40
Sep. 3.6 3.0 33 0.6 6.36 021
Oct. 4.8 3.2 3.7 1.6 1216 0.45
Nov. 4.2 3.1 39 1.1 8.20 0.32
May 18 3 8.8 15 21.42 472
June 18 8 114 10 2991 341
Number of July 20 5 114 15 42.54 485
rainy days Aug. 22 9 126 13 31.98 4.03
Sep. 15 2 94 13 4.00 3.76
Oct. 11 1 71 10 39.43 2.80
Nov. 15 5 11.0 10 30.36 3.34
May 5 2 34 3 46,76 1.59
June 3 1 1.3 2 63.07 0.82
Number of July 5 1 1.7 4 97.05 1.65
stormy days Aug. 4 1 2.2 3 60.45 1.33
Sep. 6 2 34 4 3735 1.27
Oct. 11 2 6.2 9 4725 2.94
Nov. 10 3 6.7 7 36.26 243

Table 2. Variation of several agronomic characters of 4 cotton varieties for the experimental peri-
0d(1978~1992)

Characters Max. Min. Mean Range C. V(%) SD
Flowering days 101 73 79 28 7.83 6.19
Boll-opening days 136 104.0 117 32 6.05 7.09
Stem length(cm) 91.8 287 51.1 63.1 27.14 13.87
No. of boll bearing branches/plant 16.2 7.8 11.6 8.4 19.13 2.22
No. of bolls/plant 9.1 11 3.7 8.0 47.29 1.75
Seed cotton before frost in Sep. (kg/10a) 1320 09 619 1311 68.77 4257
Seed cotton before frost in Oct. (kg/10a) 778 29 272 74.9 78.52 21.36
Seed cotton before frost in Nov. (kg/10a) 38.7 0.4 7.9 38.3 30.05 1151
Total seed cotton before frost (kg/10a) 154.5 9.1 97.2 1454 4534 44,08
Stalk-cut cotton (kg/10a) 28.4 05 58 279 19.13 6.91
Total cotton (kg/10a) 158.3 9.2 1026 149.1 43.18 4431
Lint-percentage (%) 36.2 24.0 30.9 12.2 11.77 3.64
Seed cotton per capsule(g) 44 1.7 3.2 2.7 35.99 1.15
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Table 3. Comparison of seed cotton yield before frost and several meteorological components during

May to Sep. in 1986 and those in 1987

Meteorological Year
Differance

components 1986 1987
Evaporation (mm) 584 753 -168
R. humidity (%) 407 381 26
Duration of sunshine (hr) 211 286 =75
Number of rainy days (day) 80 50 30
Precipitation (mm) 1,344 414 930
Total seed cotton yield before frost (kg/10a) 81.2* 541.3* -460.1

Total seed cotton of 4 varieties
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Table 4. Multiple regression equation from the meteorological data and agronomic characters of

cotton
Agronomic characters(Y) Month of Multiple regression equations
meteorological
data
No. of boll bearing branches May Y = 531549 + 2.7700X,* - 6931X; + 0.06776X,
-0.0928X,; - 0.1871X, (r = 0.7745**)
No. of bolls per plant July Y = 14.3893 - 2.8085X, + 2.7429X, - 0.1703X,
-0.0880X; - 0.1200X, (r = 0.6639**)
Total seed cotton yield July Y = -1080.8515 + 144.7173X, + 15.8722X,
before frost (kg/10a) -164.9367X,; + 0,0802X, + 0.5962X;
+ 11.3373X, - 3.4683X; - 9.0846X; (r = 0.8448**)
Total seed cotton yield Aug. Y = 2835.2497 + 57.9134X, - 46,.9055X,

before frost (kg/10a)

- 41.5886X; + 1.2559X; - 21.9687X,

- 3.3763X; - 4.1080X, - 17.5586X, (r=0.8448**)

% X, = Average temperature X,=Maximum temperature X;=Minimum temperature

X,=Precipitation X;=Evaporation Xz=R.humidity

X,=Duration of sunshine X8=No. of rainy days X9=Mean wind speed
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