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Relationships between Meteorological Factors
and Growth and Yield of
Alisma plantago L. in Seungju Area

Byung-Sun Kwon*, June-Taeg Lim*, Dong-Hee Chung*, and Jong-Jin Hwang™*

ABSTRACT : This study was conducted to investigate the relationships between yearly variations
of climatic factors and yearly variations of productivity in Alisma plantago L. In addition, corre-
lation coefficients among yield and yield components were estimated. The data of yield and yield
components were collected from the Statistical Year Book of Seungju province, Reserach Report
of Seungju Extension Station of Rural Development Administration, and farmers for 10 years from
1983 to 1992. The meteorological data gathered at the Seungju Weather Station for the same
period were used to find out the relationships between climatic factors and productivity.

Yearly variation of the amount of precipitation in October and the minimum temperature in
November were large with coefficients of variation{C.V.) of 106.44, 144.08%, respectively, but the
variation of the average temperature, maximum temperature, minimum temperature from July to
September were relatively small. Fresh weight and dry weight of roots vary greatly with C.V. of
30.62, 31.85%, respectivly. Plant height and stem length show more or less small C.V. of 5.51, 6.
26%, respectively and leaf width, leaf length, number of stems and root diameter show still less
variation, Correlation coefficients between maximum temperature in November and plant height,
stem diamter, number of stems, root diamter and dry weight of roots are positively significant at
the 5% level. There are high signficant positive correlations observed, between yield and yield
components, The maximum temperature would be used as a predictive variable for the estimation
of dry weight of roots and number of stems. Simple linear regression equations by the least square
method are estimated for number of stems(Y1) and the maximum temperature in November(X) as
Y1=4.711440.5333 X (R?=0.4410), and for dry weight of roots(Y2) and the maximum temperature
in November (X) as Y2=55.0405+14.3233 X (R?=0.4511)
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Table 1. Cultivation area and root dry yield of Alisma plantago L. in Seungju area.

1986 1987 1988 1989 1990 1991 1992

3 4 4 5 6 8 16
12 20 32 50 o4 56 110
15 24 36 55 60 64 126

Year 1983 1984 1985

Cultivation area(ha)

1) Yongjun 2 3

2) Sunweol, Kunsang, etc 6 7
Total 8 10
Root dry yield(kg /10a)

1) Yongjun 276 235 293

2) Sunweol, Kusang, etc 160 160 170

213 275 266 234 312 255 249
170 170 180 190 200 200 200




Table 2. Variabilities of meteorelogical factors for ten(1983—1992) experimental years.

Meteorological factors Max. Min. Mean Range C.V(%) SD
(c) July 26.0 23.5 24.9 2.5 0.03 0.74
Air temperature Aug. 26.5 24.5 25.5 2.0 3.02 0.77
Sep. 21.7 18.8 20.4 2.9 4.95 1.01
Mean Oct. 15.3 11.6 13.6 3.7 8.28 1.13
Nov, 9.7 5.7 7.0 4.0 17.12 1.20
July 30.8 28.1 29.5 2.7 3.69 1.09
Aug. 32.4 29.4 31.0 3.0 3.90 1.21
Sep. 27.7 25.4 26.5 2.3 3.34 0.87
Max. Oct. 23.5 19.8 21.5 3.7 5.58 1.20
Nov. 17.5 12.9 14.4 4.6 9.71 1.40
July 22.9 19.9 21.3 3.0 4.00 0.85
Aug. 22.6 20.7 21.6 1.9 3.61 0.78
Sep. 18.1 14.1 16.3 4.0 8.48 1.38
Min., Oct. 10.2 5.5 8.1 4.7 17.93 1.45
Nov. 5.0 —=5.0 2.0 10.0 144.08 2.88
July 5596 1643 3166 3948 53.58 1696.49
Precipitation Aug. 4990 631 2576 4359 17.35 446.91
(mm) Sep. 3467 405 2023 3062 46.39 938.54
Oct. 1559 32 433 1527 106.44 460.87
Nov. 891 82 477 809 64.28 370.28
July 2743 946 1554 1797 34.24 532.03
Duration of Aug. 2404 989 1755 1415 21.95 385.29
sunshine Sep. 1955 1014 1481 941 25.66 455.48
(hr) Oct. 2399 1341 1775 1058 - 20.92 371.33
Nov. 1684 869 1347 815 20.53 276.57

Table 3. Variahilities of agronomic characters for ten experimental years.

Characters Max. Min, Mean Range C.V(%) SD
Seedling length{(cm) 14.4 10.0 11.8 4.4 5.51 0.81
Leaf width(cm) 3.7 2.2 2.8 1.5 2.14 0.25
Leaf length(cm) 5.2 3.1 3.7 2.1 1.35 0.22
Stem length(cm) 35.7 26.2 30.5 9.5 6.26 1.38
No. of stems /plant 14.3 10.2 12.4 4.1 3.23 0.63
Root diameter (mm) 43 3.1 3.7 1.2 1.08 0.20
Fresh root(kg /10a) 426.6 315.0 378.0 111.6 30.62 10.72
Dry root(kg /10a) 312.0 213.3 260.7 98.7 31.85 9.11
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Table 4. Correlation coefficients between agronomic characters and meterological factors in each

month.
Meteorologi- Seedling Leaf Leaf Stem No.of Root Yield of  Yield of
cal Month length width length length stems  diameter fresh root dry root
factors (cm) (cm) (cm) (cm) (mm) (kg /10a) (kg /10a)
Jul. -0.2852 —0.2868 —0.0158 —0.1527 —0.1132 —0.1452 —0.4001 —0.2000
Aver, Aug. 0.1366 0.1070  0.2786 0.0885 —0.0410 —0.0128 —0.1396 —0.0497
Tem Sep. 0.1639 0.1964  0.2321 0.1333 0.0640 0.1234  —0.0292 —0.0439
Oct. 0.2491 0.1274  0.1897 0.1132 0.0811 0.1882 0.1857 0.1633
Nov. 0.3576 0.2956  0.4863 0.3554 0.3114 0.3023 0.2233 0.3670
Jul. —0.3744 —0.2669 —0.0787 —0.2654 —0.2293 —0.2810 —0.4721 —0.3129
Max Aug. 0.2901 0.4424  0.4914 0.2765 0.1792 0.1851 0.1047 0.1854
Tem Sep. 0.2742 0.1203  0.2453 0.2399 0.2351 0.3482 0.1973 0.2010
Oct. 0.1619 —0.0785  0.0778 0.1432 0.2251 0.3364 0.2208 0.2424
Nov. 0.5311 0.4030  0.6092*  0.6241* 0.6641* 0.6164* 0.5326 0.6754*
Jul, —0.0496 —0.1584 0.1041 0.0421 0.0534  0.0708  —0.1534 0.0456
Min. Aug. 0.0924 0.0863  0.2850 0.0422 —0.0503 —0.0790 —0.1439 —0.0366
Tem. Sep. 0.2257 0.2868  0.2884 0.1813 0.0978 0.1552 0.0285 0.0008
Oct. 0.2766 0.2924  0.2836 0.1364 0.0750 0.1247 0.1908 0.1634
Nov. 0.2921 0.3414  0.2588 0.2192 0.0865 0.0312 0.1931 0.1998
Jul. —0.1492 —0.3718 —0.3487 —0.615 —0.0861 —0.0312 —0.0466 —0.1230
Aug. —0.3526 —0.2956 —0.3791 —0.4440 -—0.5027 —0.5012 —0.3590 —0.3361
Precip Sep. —0.1992 0.0408 —0.0855 —0.2434 —0.3588 —0.4092 —0.3773 —0.4195
Oct. —0.1667 —0.0710 —0.1748 —0.3612 —0.5051 —0.4791 —0.2859 —0.3079
Nov. —0.2044 —0.2544 —0.0785 —0.2849 —0.3473 —0.3411 —0.3733 —0.2706
Jul, —0.5800 —0.4018 —0.3728 —0.4373 —0.3474 —0.4830 —0.5468 —0.5086
Aug, —0.3013 —0.0946 —0.0953 —0.1330 —0.0892 —0.2261 —0.3028 —0.2459
Suhshine Sep. —0.3570 —0.4568 —0.4110 —0.2715 -—0.1750 —0.2543 —0.2162 —0.2214
Oct. —0.3690 —0.4254 —0.3524 —0.1978 —0.0972 —0.1445 —0.2886 —0.2593
Nov. —0.0376 —0.1277 —0.0893 0.1136 0.2440 0.1684 0.1522 0.1593
* significant at the 5% probability level.
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Table 5. Correlation coefficients between yield components and dry root vyield.

Characters 2) 3) 4) 5) 6) 7) 8)
.1) Seedling length(cm) 0.9326* 0.9352* 0.9685** 0.9005* 0.9223* 0.9522*  0.9436™
2) Leaf width(cm) ‘ 0.9354** 0.9121* 0.8283* 0.8164* 0.8690*  0.8573™
3) Leaf length(cm) 0.9515* 0.8937* 0.8798* 0.8425=  0.8932*
4) Stem length(cm) 0.9724* 0.9667* 0.9451*  0.9639*
5) No. of stems /plants 0.9817* 0.9291™  0.9484*
6) Root diameter(mm) 0.9393*  0.9466*
7) Fresh 0.9693*
root (kg /10a)
8) Dry
root(kg /10a)

Table 6. Major meteorological data, number of
stems and yield during the exper-
imental years.

Max. tem, of Number of Yield of

Year  November stmes(Y1)  dry root
(X) (Y2)
1983 13.5 134 275.7
1984 13.3 11.5 234.7
1985 13.7 13.0 292.6
1986 12.9 10.2 213.3
1987 15.7 12.5 275.3
1988 13.7 12.6 265.7
1989 13.6 11.6 234.3
1990 17.5 14.3 312.0
1991 14.9 12.2 255.0
1992 14.8 12.4 248.7
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Table 7. Analysis of variance in no. of stems
(Y1).
Source D.F MS F value
Model 1 5.0015 6.3120*
Error 8 0.7924
Total 9

Y1=4.7114+0.5333 % (R?=0.4410)

Table 8. Analysis of variance in dry root yield

(Y2).
Source D.F MS F value
Model 1 3607.5106 6.7100*
Error 8 537.6438
Total 9

Y2=55.0465+14.3233 x (R2=0.4561)
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Table 9. Comparisons between the observed
and theoretical yields.
Year Observed Theoretical Differ-
yield(0) yield(T) ences O/T(%)
(0-T)
1983 275.7 248.4 27.3 111
1984 234.7 245.5 —10.8 96
1985 292.6 251.3 41.3 116
1986 213.3 240.2 -26.9 39
1987 275.3 279.9 —4.6 98
1988 265.7 251.3 - 144 106
1989 234.3 249.9 —15.6 94
1990 312.0 305.7 6.3 102
1991 255.0 268.5 —13.5 95
1992 248.7 267.6 —18.9 93
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