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Effects of Phosphate Rate on Growth and Yield of Sweet
Corn Grown in Volcanic Ash Soils

Young Kil Kang*

ABSTRACT : In 1986, at Cheju and Seoguipo, a sweet corn hybrid, Golden Cross Bantam 70, was grown at 5

phosphate rates (0, 8, 16, 24 and 32 kg/10a) to determine effects of phosphate rate on growth and yield of sweet

corn and to recommend the optimum phosphate rate for sweet corn production in volcanic ash soils of Cheju

province.

Days to silking were shortened 1 to 2 days by phosphate application of more than 16kg/10a. Culm length, ear

height and fresh stover yield/10a did not differ between two locations, but linearly increased as phosphate rate

was increased from { to 32kg/10a. Average length and weight of marketable ears were greater at Cheju than at

Seoguipo and linearly increased as phosphate rate increased, The number of marketable ears per plant and per

10a did not differ between two locations, but quadratically increased as phosphate rate increased. The economic

optimum phosphate rate estimated on the basis of the quadratic model, ranged 25.6 to 27.4kg/10a at various

fertilizer-to-ear price ratios.
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Table 1. Chemical properties of surface soil(0-30cm) for the two trial locations.

pH Organic Avaible PACY Exchangeable Cations  Cation exchange
Location (1:5) matter phosphate K Ca Mg capacity
% ppm mg/100g —————— me/100g
Cheju 5.1 7.6 16 1610 0.5 0.8 0.6 10.3
Seoguipo 5.6 11.4 12 2520 0.4 11 0.5 12.5

b Phosphate (P.Os) absorption coefficient.
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Table 2. Degree of freedom and mean squares from analysis of variance for various agronomic characters of a
sweet corn hybrid grown at two locations as affected by phosphate rate.

Source of Days to Culm Ear Ear Filled ear
variation df silking length height length length
Location (L) 1 18.23 167.7 14.64 41.21** 17.42
Reps. within location 6 8.19 178.2 67.99 0.70 2.52
Phosphate rate (PR) 4 9.95** 175.0** 70.53 0.69 2.97
Linear 1 35.11** 656.7** 267.55%* 2.15 10.73
Quadratic 1 1.51 37.7 3.98 0.11 0.12
Residual 2 0.87 2.8 5.30 0.25 0.51
L x PR 4 1.66 9.9 7.36 0.14 . 0.26
Pooled error 24 2.11 18.4 8.17 0.29 0.60
Source of Ear No. of No, of Ear Stover
variation df weight ears/plant ears/10a yield yield
Location (L) 1 8294 .4* 0.0062 281401 235929 19316
Reps. within location 6 911.5 0.0495 2226665 88749 296428
Phosphate rate (PR) 4 632.4** 0.1046** 4710689** 176729** 359076**
Linear 1 2132.1** 0.3315** 14863466** 587902** 1378125**
Quadratic 1 70.7 0.0777* 3586802* 95356** 49813
Residual 2 163.4 0.0093 196245 11830 4182
L x PR 4 56.0 0.0073 324022 7759 3491
Pooled error 24 147.9 0.0114 509197 19867 29630

*** Significant at the 0.05 and (.01 probability levels, respectively.

Table 3. The number of days from planting to silking, culm length, ear height and marketable husked ear length
of a sweet corn hybrid as affected by phosphate rate. "

Phosphate Days to Culm Ear Ear length Filled ear length
rate silking length height Cheju Seoguipo Cheju Seoguipo
kg/lOa cm
0 67.0 95 19.1 16.2 14.6 13.4 12.3
8 67.0 102 20.2 16.7 14.4 13.9 12.7
16 66.4 103 23.4 16.4 14.5 14.0 13.0
24 65.1 107 25.2 17.1 14.9 15.2 13.4
32 64.6 107 25.7 17.1 15.0 14.9 13.5
Coefficients of regression equations relating phosphate rate
Intercept 67.4 97 - 19.1 16.3 14 .4 13.4 12.4
Linear -0.084 0.35 0.23 0.028 0.016 0.054 0.039
r? 0.91 0.92 0.95 0.73 0.63 0.83 0.97

1 Only means of two locations Cheju and Seoguipo for days to silking, culm length and ear height are presented
since location and location x phosphate rate interaction are not significant at the (.05 probability level.
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Table 4, Average marketable ear weight number of marketable ears per plant and 10a and marketable ear and
stover vields of a sweet corn hybrid as affected by phosphate rate. !

Phosphate Ear weight No. of No. of Ear stover
rate Cheju Seoguipo ears/plant ears/10a yield yield
kg/10a —g/ear — —kg/10a —

0 157 126 0.56 3748 532 9938

8 160 130 0.67 4479 646 1158

16 164 139 0.81 5382 832 1340

24 180 145 0.83 5521 864 1460

32 169 147 0.81 5382 851 1503

Coefficients of regression equations relating phosphate rate

Intercept 157 126 0.56 3683 516 1029
Linear 0.57 0.71 0.021 143.3 25.3 19.4

Quadratic NS NS -0.00041 -2.80 -0.46 NS
r? or R? 0.61 0.96 0.98 0.98 0.97 0.96

Y Only means of two locations Cheju and Seoguipo except for ear weight are presented since location and location
x phosphate rate interaction are not significant at the 0.05 probability level,
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