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Calcium and Boron Responses in Vegetable Soybean
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Abstract: Low vyield, small seeds and under-qualified pods are present problems of vegetable soybean
production in Thailand. Balance of Ca and B might be able to reduce flower falling and enhance the growth of
seeds and pods, consequently, increase the yield. The study was aimed at determining the effects of Ca and B
on the growth and yield of vegetable soybean. It was done with grown soybean, grown in washed sand pots.
The design of the experiment was split-plot in RCBD with 3 replications. Nine rates of mixed solution of Ca and B
spray were the main plots treatments and three varieties were sub-plot treatments. It was found that all studied
yield components and yield of the three varieties were highly response to the sprays of Ca and B. The best
results were achieved with the sprays of 1,000 uM of Ca and 10 pM of B. The sprays of 1,500 uM Ca restrained
yield and some of yield components. The analysis on the relationships between Ca and B should be further
studied.

Keywords: Calcium, boron, yield, yield components, vegetable soybean
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Table 1 Number of flowers in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Flowers/plant Mean
#75 53.8 53.5 53.2 54.1 54.3 54.4 54.0 54.5 31.2 514
#3 49.4 49.8 50.3 499 50.3 50.4 49.8 49.7 28.0 47.5
AGS292 51.8 51.3 50.7 517 52.1 52.2 514 52.2 30.1 49.3
Mean 51.7 51.6 514 519 52.2 52.3 51.7 52.1 29.8 494
F-test LSD
Treatment * 0.5
Varieties * 0.3
Tr X Var NS -
CV=22%

** Effect significant at P < 0.01, ns = not significant at P < 0.05

Table 2 Number of pods in 3 varieties of vegetable soybean with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Pods/plant Mean
#75 258 251 248 254 26.8 27.3 259 25.8 14.3 24.6
#3 243 23.7 240 239 25.0 257 25.6 25.6 14.3 23.6
AGS292 241 241 254 256 27.2 26.3 25.6 257 16.5 245
Mean 247 243 247 249 26.3 26.4 257 25.7 15.0 242
F-test LSD .
Treatment > 0.3
Varieties > 0.2
Tr X Var > 0.5
CV=27%

** Effect significant at P < 0.01
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Table 3 Number of pods

that met commercial standard in 3 varieties with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Commercial grade pods/plant Mean
#75 20.3 20.4 19.5 197 21.8 22.4 20.8 20.6 3.0 18.7
#3 19.1 18.9 19.2 193 20.2 20.8 20.9 20.5 25 17.9
AGS292 20.0 19.3 201 213 22.2 21.2 20.4 20.8 31 18.7
Mean 19.8 19.5 19.6 201 214 21.4 20.7 20.6 2.86 18.5
F-test LSD .
Treatment ** 0.4
Varieties * 0.2
Tr X Var * 0.7
CV=40%

** Effect significant at P < 0.01, * statistically significant difference at P < 0.05

Table 4 Fresh weight of pods in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Pod fresh weight (g/plant) Mean
#75 76.0 75.9 73.2 741 81.4 84.3 78.2 77.2 13.2 70.4
#3 67.4 64.9 65.7 66.3 69.1 71.5 72.3 70.7 121 62.2
AGS292 66.7 66.0 675 713 73.4 70.4 67.6 69.3 13.6 62.9
Mean 70.0 68.9 68.8 70.5 74.7 75.4 72.7 72.4 13.0 65.2
F-test LSD
Treatment * 1.6
Varieties * 0.6
Tr X Var * 22

CV=34%
** Effect significant at P < 0.01
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Table 5 Fresh weight of pods that met commercial standard in 3 varieties of vegetable soybean with

different  boron and calcium treatments.
Nutrient solution Ca Ca B B Ca—-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B yM - - 2 10 2 10 2 10 -
Varieties Commercial grade pod fresh weight (g/plant) Mean
#75 70.2 70.8 674 688 75.7 78.6 72.7 71.6 6.3 64.7
#3 60.4 59.9 60.6 61.1 64.0 66.1 67.2 65.0 4.8 56.6
AGS292 61.4 60.6 62.0 659 68.0 64.8 62.1 63.9 7.0 57.3
Mean 64.0 63.8 63.3 653 69.2 69.8 67.3 66.8 6.0 59.5
F-test LSD
Treatment > 1.5
Varieties > 0.7
Tr X Var * 2.2
CV=4.0%
** Effect significant at P < 0.01
Table 6 Number of seeds in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca—-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Number of seeds/plant Mean
#75 48.1 47.7 46.8 473 51.8 52.8 49.8 49.3 20.9 46.0
#3 45.5 46.1 45.8 46.3 48.2 49.4 49.6 48.4 19.8 443
AGS292 47.8 46.9 482 513 52.6 50.4 47.3 48.8 241 46.4
Mean 471 46.9 46.89 48.3 50.8 50.9 48.9 48.8 21.6 45.6
F-test LSD
Treatment > 0.8
Varieties ** 0.5
Tr X Var NS -
CV=39%

** Effect significant at P < 0.01, ns = not significant at P < 0.05
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Table 7 Number of normal seeds in 3 varieties of vegetable soybean with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B yM - - 2 10 2 10 2 10 -
Varieties Number of normal seeds/plant Mean
#75 455 447 43.3 440 48.3 50.2 46.3 46.2 8.5 41.9
#3 42.6 42.0 42.8 428 44.9 46.6 46.1 453 7.3 40.0
AGS292 44.6 43.7 448 477 493 46.9 451 45.8 8.5 41.8
Mean 44.2 43.4 43.6 448 475 47.9 45.8 45.8 8.1 41.2
F-test LSD
Treatment ** 1.0
Varieties ** 0.4
Tr X Var NS -
CV=38%

** Effect significant at P < 0.01, ns = not significant at P < 0.05
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