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Effect of Phosphate Fertilization Levels on the Agronomic

Characters of Soiling Cowpea (Vigna sinensis Endlicher).
Woo Jong Jin, Nam Ki Cho and Chang Bum Yang*

Summary

This study was carried out to determine the optimum fertilizer level of phosphate for maximum

yield of soiling cowpea(Vigna sinensis Endlicher) in Cheju. The results obtained are summarized as

follows:

1.

Plant length, fresh yield, stem and leaf weight per plant, node number of main stem, primary branch
number per plant, pod number per plant and pod weight per plant increased with increasing of

phosphate level regardless of growth stage.

. Plant length and node number of main stem did not increase after August 25, 40 days after plan-

ting. Leaf weight and fresh yield were greatest on August 25, and then reduced.

. Stem weight the number of leaves and pods and pod weight per plant increased until September

13, 80 days after planting.

. Increased level of phosphate delayed leaf weight decrease after August 25.

5. Root length and root weight per plant increased with increasing level of phosphate regardless of

growth stage, and they did not increase after Augest 25.

. Nodule number and nodule weight per plant also increased as phosphate rate increased regardless

of growth stage. Nodule number and nodule weight were greatest on August 5, and then rapidly

decreased.
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Table 1. Meteorological data in the investigated area (1987).

June July August September
Early Middle Late Early Middle Late Early Middle Late Early Middle Late
Temperature(C)
Mean 215 204 220 23.2 239 26.8 26.4 259 26.5 233 21.5 204
Max. 254 242 254 258 265 302 309 294 291 259 243 238
Min. 17.4 175 19.0 212 215 239 237 230 235 209 184 170
Ave. humidity(%) 79 77 67 80 81 80 80 79 80 73 69 66
Precipitation(mm)  49.5 88.8 326 1309 307.6 1478 246 372 367.1 16.8 12.8 -

Table 2. The changes of plant length and fresh yield per plant.

Phosphate Plant length (cm) Fresh yield (g)
level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg/10a) 15 5 25 13 15 5 25 13
0 238 35.6 129.6 116.2 3.34 23.04 52.88 44.52
4 25.5 63.6 136.9 132.2 3.88 29.92 60.74 48.80
8 26.1 67.4 143.6 141.8 442 33.92 67.26 57.12
16 27.5 75.9 155.1 164.9 5.20 40.66 83.14 68.16
32 28.6 82.6 167.6 179.0 6.28 44.02 93.16 75.10
LSD (5%) 12 3.6 7.8 16.9 0.77 3.54 9.61 7.80
LSD (1 %) 1.6 4.9 10.8 233 1.06 4.88 13.24 11.02
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Table 3. The changes of stem weight and ieaf weight per plant.

Phosphate Stem weight (g) Leaf weight (g)
level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg/10a) 15 5 25 13 15 5 25 13
0 0.64 7.66 29.88 35.98 2.48 15.14 19.00 4.82
4 0.84 10.54 35.44 40.94 298 19.54 23.10 7.48
8 0.96 11.86 37.50 45.08 3.40 23.34 28.00 10.38
16 1.14 14.20 46.16 53.18 4.04 26.26 36.28 15.18
32 1.44 15.62 50.92 58.90 4.88 28.74 41.52 22.36
LSD (5 %) 0.21 0.79 4.93 5.87 0.58 2.29 3.96 4.59
LSD (1 %) 0.29 1.08 6.79 8.90 0.80 3.16 5.45 6.33
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Table 4. The changes of leaf length and main stem diameter per plant.

Phosphate Leaf length (cm) Stem diameter (cm)
level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg/10a) 15 5 25 13 15 5 25 13
0 13.24 29.30 29.54 6.48 3.06 4.84 5.74 6.00
4 14.90 30.66 30.88 9.24 3.30 5.28 6.22 6.20
8 15.40 31.84 31.64 11.56 344 5.58 6.32 6.50
16 16.32 33.76 32.92 15.32 3.84 5.94 6.88 6.92
32 17.62 34.54 35.20 17.84 4.24 6.14 7.28 7.28
LSD (5 %) 1.53 1.17 1.02 3.08 0.38 0.26 0.23 0.33
LSD (1 %) 2.10 1.61 1.41 4.24 0.53 0.35 0.32 0.46
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Table 5. The changes of root length and root weight per plant.

Phosphate Root length (cm) Roof weight (g)
level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg/10a) 15 5 25 13 15 5 25 13
8.42 17.48 21.56 20.20 0.38 2.16 3.02 3.24
4 8.82 18.58 22.70 22.52 0.42 2.58 3.68 3.56
8 9.24 19.68 23.70 23.76 0.50 2.84 3.96 3.74
16 9.56 21.72 25.42 27.08 0.60 3.00 4.60 4.56
32 10.84 22.72 27.66 2898 0.64 3.62 5.40 5.40
LSD (5%) 0.70 0.90 0.93 3.18 0.08 0.62 0.46 0.48
LSD (1 %) 0.96 1.24 1.28 4.38 0.1t 0.85 0.64 0.66
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Table 6. The changes of the number of leaves per plant and node numbers of main stem and primary

branch numbers per plant.

Phosphate No. of leaves No. of nodes No. of branches
level July Aug. Aug. Sep. July Aug. Aug. Sep. Aug. Aug. Sept.
(kg/10a) 15 5 25 13 15 5 25 13 5 25 13
0 492 8.56 1556 17.32 2.00 7.68 1224 1140  0.08 0.56 0.80
4 5.00 9.00 16.84 2096 2.00 8.24 12.88  12.28 0.24 0.76 1.24
8 5.08 990 17.40 22.60 2.00 8.92 13.84 13.48 0.32 1.00 1.56
16 5.24 10.56 2096  27.12 2.00 9.64 14.52 1596 0.72 1.84 2.04
32 5.40 11.08 2368 2824 2.04 9.84 1496  16.72 1.04 2.40 2.40
LSD (5%) 0.14 0.65 1.33 2.67 NS 0.37 0.85 1.46 0.24 0.56 0.36
LSD (1%) 0.19 0.89 1.83 3.68 NS 0.50 1.18 2.01 0.33 0.77 0.49
NS; not significant.
Table 7. The number of nodules and nodule weight per plant.
Phosphate No. of nodules Nodule weight (g)
level July Aug. Aug. Sep. Aug. Aug. Sep.
(kg/10a) 15 5 25 13 5 25 13
0 12.00 32.92 15.44 2.28 0.62 0.36 0.06
4 15.40 37.92 18.72 5.60 0.68 0.46 0.14
8 18.70 43.44 24.04 6.60 0.82 0.54 0.20
16 27.12 52.48 31.24 10.52 1.06 0.86 0.40
32 37.80 58.44 40.96 18.96 1.08 0.98 0.78
LSD (5%) 6.40 6.25 4.73 4.49 0.07 0.12 0.17
LSD (1%) 8.82 8.61 6.52 6.19 0.10 0.17 0.24
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Table 8. The changes of number of pods and pod weight per plant.

No. of pods Pod weight (g)
Phosphate level

Aug. Sep. Aug. Sep.

(kg/10a)
25 13 25 13
0 0.08 0.48 0.10 1.28
4 0.28 1.00 0.42 2.04
8 0.72 1.36 1.08 2.98
16 1.00 228 2.96 4.40
32 1.44 2.56 4.74 5.92
LSD (5%) 0.52 0.50 1.67 0.80
LSD (1%) 0.71 0.69 2.30 1.11
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