Journal of Science and Technology Vol. 4, No. 1, 2015 313a153ngnmansuszinalulad 77 4 avuii 1 2558

HAZIEE N uazueafanT R Inafiddamas i ulazssumanaR s LAz 434
WA ALNILTENMIVDIR Y AR BN WIS
The Effect of Humic Substances and Calcium Silicate on the Growth of Action 434 Melon

and Some Properties of Kamphaeng Sean Soil Series
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Thamthawat Saengngam,” Thongchai Mala,” Supachai Amkha' and Kanokkorn Sinma’

ABSTRACT

This study was aimed to investigate the effect of 3 humic substances and 3 amounts
of calcium silicate on growth, fruit quality and damping off resistance of Action 434 melon and
Kamphaeng Sean soil series, organic matter contents and cation exchange capacity. The stem length,
fruit weight, fruit peel and flesh thickness were the melon growth and fruit quality parameters. The
experimental design was 4 x 4 split plot in RCBD with 3 replications. The main plot was 3 humic
substances ; Hss, Hiy and Hy, which contain, respectively, 35, 31 and 21 percent humic acid and were
supplied to soil at the rate of 3.5 g humic acid per plant. While, the sub plot was the 3 rate ; 2.25, 4.5
and 9 g/plant of calcium silicate containing 40 % Ca and 25 % Si. The addition of humic substances to
soil in the melon rhizosphere of 20 x 20 x 20 cm® was made 1 day prior to 12 day seedling
transplantation, while the addition of calcium silicate was performed just before seedling transplantation.
The incidence of damping off was observed in week 4 of melon plant growth, the time of blooming. All
test melon plants were fully fertilized with 15-15-15 chemical fertilizer for vegetative growth, blooming
and green fruit development and with 0-0-60 fertilizer for harvest fruit sweetness. The results showed
that all three humic sunstances significantly increased (P = 0.008) organic matter content and cation
exchange capacity of the rhizophere soil sampled in week 4, the time of flowering and week 8, the time
of green fruit development. Rhizophere soil silicon contents increased with the increase of the contents
of calcium silicate. The levels of calcium silicate significantly influenced (P = 0.041, 0.027) the silicon
contents of 4 and 8 week melon leaves and significantly increased damping off resistance of 4 week
melon plants. Regrading the effect of soil silicon contents on melon growth in terms of stem length of 4
week plants, the stem lengths were lengthened by the increase if the amount of calcium silicate and
were as long as 223.5 cm by the average under 9 g/plant calcium silicate, while, the average stem
length of non silicon supplemented melon was only 202 cm. In addition, harvest fruit qualities in terms
of fruit peel and flesh thickness both were significantly influenced by the additions of the 3 humic
substances and of calcium silicate of 4.5 — 9.0 g/plant.

Keywords: calcium silicate, humic substances, melon and soil organic matter.
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Table 1 Soil organic matter contents (%) affected by 3 humic substances and 3 levels of calcium

silicate in weeks 4 and 8 of melon growth.

Soil organic matter contents (%)

Humic Week 4 Week 8
substance(H) CaSiO;(C : g/plant) CaSiO;(C : g/plant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Ho 0.76 0.74 0.66 0.76 0.73b 0.70 0.81 0.72 0.77 0.75b
Has 1.06 0.99 0.99 0.97 1.00a 1.03 1.04 1.02 1.02 1.03a
Hs, 0.95 0.98 1.02 0.99 0.99a 1.11 1.04 1.04 1.03 1.06a
Hy, 0.97 0.96 0.91 1.05 0.98a 1.07 1.14 1.04 1.14 1.09a
average 0.97 0.92 0.90 0.95 0.94 1.01 0.95 0.98
F-test
H **(P=0.008) **(P=0.005)
C ns(P=0.069) ns(P=0.672)
HxC ns(P=0.691) ns(P=0.963)
C.V. (%) 6.65 9.63

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

** = Significant at 0.01 probability, ns = Non significant
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Table 2 Cation exchange capacity (cmol/kg) of rhizosphere of soil in week 4 and 8 of melon growth.

Cation exchange capacity (cmol/kg)

Humic Week 4 Week 8
substance(H) CaSiO;(C : g/plant) CaSiO;(C : g/plant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Ho 5.87 6.21 6.36 6.08 6.13b 6.35 6.31 6.23 6.27 6.29d
Has 9.63 9.87 9.46 10.00 9.74a 9.86 10.09 9.47 10.02 9.86¢
Haq 9.82 9.71 9.16 10.31 9.75a 10.20 9.90 9.70 10.28 10.02b
Hoy 10.17 10.74 11.07 9.52 10.37a 11.94 10.64 10.68 12.72 11.49a
average 8.87 9.13 9.01 8.98 9.59 9.23 9.02 9.82
F-test
H **(P=0.006) **(P=0.007)
C ns(P=0.969) ns(P=0.654)
HxC ns(P=0.728) ns(P=0.422)
C.V. (%) 9.88 8.80

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

** = Significant at 0.01 probability, ns = Non significant
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Table 3 Available silicon in rhizosphere soil (mg/kg) affected by 3 humic substances and 3 levels of
calcium silicate in weeks 4 and 8 of melon growth.
Silicon content (mg/kg)
Humic Week 4 Week 8
substance(H) CaSiO;(C : g/plant) CaSiO;(C : g/plant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Ho 40.51 45.85 56.05 60.97 50.85 36.73 44.75 49.74 59.72 47.73
Has 41.00 47.49 57.19 72.70 54.60 35.66 42.43 52.06 59.72 47.47
Hs4 40.04 45.43 56.05 77.52 54.76 38.86 46.35 52.95 58.30 49.12
Hy, 38.37 47.14 54.16 79.58 54.81 38.69 44.21 53.31 62.75 49.74
average 39.98D 46.48C 55.86B 72.70A 37.48D 44 .44C 52.01B 60.12A
F-test
H ns(P=0.212) ns(P=0.397)
Cc **(P=0.003) **(P=0.005)
HxC ns(P=0.190) ns(P=0.446)
C.V. (%) 5.80 11.96

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

** = Significant at 0.01 probability, ns = Non significant
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Table 4 Silicon contents in leaves (%) affected by 3 humic substances and 3 levels of silicate in

weeks 4 and 8 of melon growth.

Leaf silicon content (%)

Humic Week 4 Week 8
substance(H) CaSiO;(C : g/plant) CaSiO;(C : g/plant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Ho 0.15 0.28 0.52 0.57 0.38 0.42 0.61 0.80 1.1 0.74
Has 0.07 0.15 0.52 0.69 0.39 0.61 0.77 0.91 1.27 0.89
Hs4 0.11 0.15 0.49 0.60 0.34 0.29 0.33 0.79 1.16 0.64
Hy, 0.11 0.26 0.51 0.59 0.37 0.14 0.41 1.00 1.22 0.69
average 0.11D 0.24C 051B  0.61A 0.36D 0.53C 0.87B  1.19A
F-test
H ns(P=0.170) ns(P=0.155)
C *(P=0.041) *(P=0.027)
HxC ns(P=0.090) ns(P=0.068)
C.V. (%) 20.88 16.56

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

* = Significant at 0.05 probability, ns = Non significant
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Table 5 Length of melon stem (cm) and stem rot of melon (%) affected by 3 humic substances

and 3 levels of calcium silicate in week 4 after planting.

Humic Length of melon (cm) Stem rot of melon (%)
substance(H) CaSiO,(C : glplant) CaSiO,(C : glplant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Hq 202.00 207.00 210.00 226.00 211.50 13.60 5.30 2.77 8.33 7.50
Has 199.00 207.00 211.00 223.00 210.75 19.21 0.00 25.00 2.76 11.74
Ha4 196.00 211.00 216.00 224.00 209.67 55.00 0.00 8.10 0.00 15.78
Ho4 205.00 208.00 207.00 222.00 212.00 38.89 5.34 8.32 25.00 19.39
average 202.42D 207.17C 210.83B 223.50A 31.68A 2.66B 11.05B 9.02B
F-test
H ns(P=0.596) ns(P=0.477)
o] *(P=0.037) *(P=0.044)
HxC ns(P=0.828) ns(P=0.422)
CV. (%) 20.88 9.16

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

* = Significant at 0.05 probability, ns = Non significant
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Table 6 Thickness of harvest fruit peel (mm) and flesh (mm) affected by 3 humic substances
and 3 levels of calcium silicate.
Humic Peel thickness (mm) Flesh thickness (mm)
substance(H)
CaSiO;(C : g/plant) CaSiO;(C : g/plant)
0 2.25 4.50 9.00 average 0 2.25 4.50 9.00 average
Ho 7.04e-f 5.45f 8.47c-€ 7.75¢c-e 7.18c 33.39b-c 27.51¢ 30.02b-c 32.22b-c 30.79b
Has 6.71e-f 7.170-f 10.66b 8.46¢-€ 8.25b 32.56b-c 33.43b-c 35.30b 44.90a 36.54a
Hs4 7.09e-f 7.300-f 7.73c-e 14.54a 9.17a 27.36¢C 30.13b-c 32.30b-c 35.19b 31.25b
Hy, 7.380-f 9.16b-d 7.58d-e 9.65b-c 8.44a-b 33.04b-c 35.35b 35.46b 28.39¢ 33.06b
average 7.05C 7.27C 8.61B 10.10A 31.59B 31.60B 33.27AB 35.17A
F-test
H **(P=0.010) *(P=0.028)
C **(P=0.002) *(P=0.031)
HxC **(P=0.004) **(P=0.006)
C.V. (%) 7.90 7.28

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.
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Significant at 0.01 probability, * = Significant at 0.05 probability, ns = Non significant
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Table 7 Weight of fresh harvest fruits (kg) affected by 3 humic substances and 3 levels of

calcium silicate.

Humic

Fresh weight of fruit (kg)

substance(H)

CaSiO;(C : g/plant)

0 2.25 4.50 9.00 average
Ho 2.02 2.19 2.16 2.29 2.17
H3s 2.04 2.07 2.93 2.27 2.33
Haq 2.06 2.32 2.31 2.28 2.24
Hy; 2.09 2.34 2.37 2.16 2.24
average 2.05C 2.23B 2.45A 2.25B
F-test
H ns(P=.096)
C *(P=0.030)
HxC ns(P=0.059)
C.V. (%) 8.50

Means followed by the same letters are not statistically different (P<0.05) from each other according to

DMRT.

** = Significant at 0.01 probability, ns = Non significant
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