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The Effects of Slow Releasing N-Fertilizer and Inhibited Nitrification N-Fertilizer
on the Growth of Sweet Pepper (Capsicum annuum L.) and Inorganic Nitrogen in

Kamphaengsaen Soil Series
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ABSTRACT

The study was aimed to determine the effects of slow releasing N-fertilizer and inhibited
nitrification N-fertilizer on the growth of sweet pepper Vega 1288 variety and some soil properties of
Kamphaengsaen Soil series. The experiment was 2x18 factorial in completely randomized design with
3 replications. The first factor was fertilizer application time, i.e. one and two time while the second
factor was the variation of 6 kinds of N-fertilizer, each with 3 amounts/quantities of applications which
were 25, 50 and 100 percent of soil analysis or 6, 12 and 24 kg N/rai. The 6 kinds/types of N-fertilizers
were urea(46-0-0, U), ammonium sulfate ( 21-0-0, A), urea + neem leaves (Un), ammonium sulfate +
neem leaves (An), inhibited nitrification N-fertilizer (N-tech 20-10-10, N) and slow releasing fertilizer
(floranid, 20-5-8, F) and no fertilizer as the control treatment. The results showed that one time
applications more increased growth and yield of sweet pepper than two time applications. Different N-
fertilizer differently influenced the growth, leaf greenness and yield of sweet pepper. The highest yield
of 732.45 and 711.74 kg/rai were found in N50 and F50 treatments, respectively. Floranid and N-tech
of 25 and 50 percent of soil analysis gave higher yields than that of urea of 100 percent of soil
analysis. The soil NH+4—N percentages of floranid and N-tech applications were morer than those of
urea and ammonium sulfate uses. The soil NO ;-N percentages of urea and ammonium sulfate
treatments were higher than those of N-tech, floranid, ammonium sulfate + neem leaves and urea +

neem leaves treatments.
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Table 1 The effects of application times and fertilizer variations treatments on the heights of Vega 1288

sweet peppers in week 4, 6 and 8 in Kamphaengsaen Soil Series.

Fertilizer Application methods (A)
types 4 week” (cm) 6 week” (cm) 8 week“ (cm)

(F) 1 Z 22/ average 1 Z 22/ average 1 Z 22/ average
u25 22.78 20.34 2156 30.22b-h 27.22fi 28.33c 32.00 31.78  31.88 bc
us0 21.33 2411 2272 2833 e-i 30.89b-h 2961ab 36.66 37.89 37.28 ab
U100 25.89 22.55 2422 3489a-e 3144af 3317ab  33.78 27.39  30.59 bc
A25 24.67 22.44 2356 3511 a-e 28.78d-f 31.95ab 38.00 28.89 33.44 b
A50 26.11 23.78 2450 36.89a-c 30.78 b-h 3383 ab  35.33 28.05 31.69 bc
A100 24.22 21.55 2289 33.00a-g 2555/ 29.28ab  38.55 32.78  35.67 ab
Un25 25.89 19.22 2256 3711ab 29.67c-h 3339ab  37.11 30.06 33.59 b
Un50 25.33 20.67 23.00 34.22af 26.11hi 3017 ab  36.67 28.33  32.50 bc
Un100 26.22 25.22 2572 3578 a-d 2950c-i 3264ab 37.77 31.34 3455 ab
An25 26.67 22.45 2456 3222 a-h 30.78 b-h 3150ab  36.11 33.67 34.89 ab
An50 23.00 22.67 2283 33.22a-g 30.89b-h 3206ab 39.00 33.44  36.22 ab
An100 27.89 24.55 26.22 3555a-e 30.83b-h 3319ab  37.78 36.67 37.22 ab
N25 27.00 21.89 2445 3722ab 31.89a-h 3456ab 41.22 3222 3728 ab
N50 23.89 2711 2550 34.55a-f 2822d-f 3139ab  34.06 3456 36.72 ab
N100 20.22 25.00 22.61 38.72a 30.89b-h 34.81a 38.33 36.22 34.31 ab
F25 27.44 23.67 2556 3156 a-h 29.33d-i 3045ab  36.87 33.44 3511 ab
F50 23.22 2211 22.67 33.89 a-f 34.11 a-f 34.00 ab 35.89 34.33 42.56 a
F100 21.33 22.67 22.00 30.22b-h 3167 a-h 30.95ab  45.90 39.22 35.16 ab
average 24.62 A 22.89B 33.50 A 30.46 B 3728 A 32.79B

F-test
A o o o
F ns o o
AxF ns ** ns
CV % 12.09 10.09 12.09
Control 16.56 15.89 16.22 2211 19.44 20.78 27.56 22.78 2517

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

application time

frequency of applications
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Table 2 The effects of fertilizer application times and variations on the plant canopies of Vega 1288

sweet peppers in week 4, 6 and 8 in Kamphaengsaen Soil Series.

Fertilizer Application times (A)
types 4 week” (cm) 6 week” (cm) 8 week” (cm)

(F) 1 Z 22/ average 1 Z 22/ average 1 Z 22/ average
u25 2416 2417 2417 28.33 a-f 23.68¢g 26.00 b 32.00 22,78 27.39b
us0 21.22 24.22 22.72 32.00 a-f 3142af 31.71ab  35.89 30.28  33.09 ab
U100 19.50 21.61 20.56 27.89 a-f 2944 a-f 2867 ab  31.78 27.08 2943 ab
A25 2555  21.11 23.33 3360 a-e 27.34d-g 3047 ab  35.61 28.22 3192 ab
A50 25.33 2211 23.72 28.61 a-f 2783 a-f 2822ab  32.39 30.11 31.25 ab
A100 23.16 22.22 2269 3444 ad 2508e-g 29.76 ab  34.89 26.05 3047 ab
Un25 24.94 23.61 2428 3533a-c 26.78d-g 31.06ab  36.11 2417 30.14 ab
Un50 25.61 21.94 23.78 30.33 a-f 26.00d-g 28.17ab  30.89 28.67 29.78 ab
Un100 22.89 22.67 22.78 29.56 a-f 29.55a-f 29.56ab  31.78 27.08 29.43 ab
An25 28.00 21.72 2486 3345a-e 26.17e-g 29.81ab 3544 29.55 32.50 ab
An50 22.21 23.33 2277 3350a-g 27.03b-g 30.26ab 36.22 2533 30.78 ab
An100 23.72 26.11 24.91 33.44 a-e 2839 a-f 30.92ab  35.66 33.56 34.61ab
N25 25.11 22.84 2397 34.06a-e 30.55a-f 3231ab  31.81 34.11 32.96 ab
N50 19.22 28.56 23.89 3361a-g 2875a-f 31.18ab 3572 28.39 32.05ab
N100 20.61 24.00 22.31 36.30 a 28.50 a-f 32.40ab  36.06 31.72 33.89 ab
F25 23.39 20.44 21.92 30.11 a-f 30.50 a-f 30.31ab  31.39 29.50 30.44 ab
F50 20.72 22.05 21.39 3561ab 3128 a-f 3344a 34.50 37.72 36.11 a
F100 22.17 22.33 2225 34.06 a-e 30.89 a-f 3247 ab  36.22 31.78  34.00 ab
average  23.20 23.06 31.90 A 28.73 B 3416 A 29.19B

F-test
A ns o o
F ns - o
AxF ns ** ns
CV % 15.28 12.90 13.28
Control  13.72 9.33 11.53 18.50 12.89 15.61 21.44 18.95 20.20

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

application time

: frequency of applications
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Table 3 The effects of fertilizer application times and variations on the leaf greenness (SPAD reading)

of Vega 1288 sweet peppers in week 4, 6 and 8 in Kamphaengsaen Soil Series.

Fertilizer Application times (A)
types 4 week” 6 week” 8 week”

(F) 1 Z 22/ average 1 Z 22/ average Z 22/ average
u25 62.00 64.72 63.36 58.89  66.51 62.70 c 56.16 h  68.98 a-f 62.57
us0 65.46 61.65 63.56 67.54 69.25 6840ab 65.37 a-h 67.94 a-f 66.66
U100 65.19 62.11 63.65 69.31 67.52 6842ab 70.00 a-f 66.13 a-g 68.04
A25 65.14 62.40 63.77 68.82 6440 66.61a-c 65.18a-h 65.87 a-g 65.52
A50 65.49 61.86 63.67 69.91 6443 67.17a-c 70.41a-e 63.32b-h 66.86
A100 64.05 64.20 64.13 68.46 65.60 67.03a-c 69.53 a-f 61.63 e-h 65.58
Un25 56.91 67.80 62.36 66.42 67.32 66.87a-c 6198 d-h 64.48 a-h 63.23
Un50 67.64 65.32 66.48 69.31 63.80 66.56 a-c 67.12a-g 63.17 b-h 65.15
Un100 65.54 60.00 62.77 67.36 69.06 68.21ab 63.96 a-h 69.03 a-f 66.50
An25 64.31 65.74 65.02 67.52 66.74 67.13a-c 69.17 a-f 62.19 c-h 65.68
An50 61.81 63.96 62.89 69.62 69.07 69.35ab 66.76 a-g 61.67 e-h 64.21
An100 66.58 57.54 62.06 70.19 65.16 67.67 a-c 68.29 a-f 66.63 a-g 67.46
N25 63.08 58.89 60.99 69.07 6434 66.71a-c 70.23 af 58.18gh 65.49
N50 64.69 66.60 65.64 70.59 70.18 70.39a 7144 a-c 67.10 a-g 69.27
N100 63.41 59.73 61.57 72.07 6820 70.14ab 7280a 71.12 a-d 71.96
F25 59.80 60.71 60.26 62.31 67.22 64.77 a-c 62.83b-h 69.15 a-f 65.99
F50 60.90 60.70 60.80 65.72 6591 65.82a-c 6097 fh 67.30 a-g 64.13
F100 59.72 61.77 60.74 68.39 7269 7054a 66.74a-g 72.03ab 69.39
average 63.43 62.54 67.86 67.08 66.58 65.88

F-test
A ns ns ns
F ns * ns
AxF ns ns *
CV % 7.46 5.92 8.65
Control 44.87 37.33 41.10 4554  45.81 45.68 45.96 45.13 45.55

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

DMRT. * = Significant at 0.05, ns = Non significant

application time

: frequency of applications
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Table 4 The effects of fertilizer application times and variations on the yield of Vega 1288 sweet

peppers in Kamphaengsaen Soil Series.
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Fertilizer types

Application times (A)

1/

1/

(F) 2 average
u25 491.81 d-i 367.92 429.87 d
us0 538.05 c-i 411.17 g+ 474.61 bd
U100 607.10 a-h 382.15 jj 494.63 b-d
A25 650.59 a-f 236.64 jk 443.62 cd
A50 556.42 c-i 458.77 e-f 507.60 b-d
A100 565.10 b-i 576.41 a-i 570.75 a-d
Un25 509.36 c-i 650.49 a-f 579.93 a-d
Un50 454.05 e-f 709.83 a-c 581.94 a-d
Un100 702.55 a-c 402.55 h-j 552.55 a-d
An25 568.26 b-i 447.59 f-i 507.92 b-d
An50 517.12 c-i 540.87 c-i 529.00 a-d
An100 648.76 a-f 649.73 a-f 649.24 ab
N25 654.38 a-f 621.80 a-f 638.09 ab
N50 784.34 a 680.56 a-d 732.45 a
N100 570.60 b-i 595.54 a-h 583.07 a-d
F25 637.92 a-f 660.76 a-e 649.34 ab
F50 771.93 ab 651.55 a-f 711.74 a
F100 615.96 a-g 602.03 a-h 608.99 a-c
average 602.46 A 535.91 B
Control 39.47 39.47 39.47
F-test
A o
F o
AxF **
CV % 17.60

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

frequency of applications
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Table 5 The effects of fertilizer application times and variations on the ratios of NH+4—N percentages in

Kamphaengsaen Soil Series in week 4, 6 and 8 of the growth of Vega 1288 sweet peppers.

Fertilizer Application times (A)
types 4 week” 6 week” 8 week“

(F) 1 Z 22/ average 1 Z 22/ average 1 Z 22/ average
u25 7493 65.28 70.11 d 4483 4153 43.18d 47.28  35.01 41.15
us0 7538 73.81 7460b-d 6646 39.02 52.74b-d 4514 66.77 55.96
U100 7222 9111 8167ac 6079 5835 59.57a-d 39.21 52.32 45.76
A25 8472 70.37 7755b-d 4158 5422 4790b-d 47.18 4562 46.40
A50 93.75 73.61 83.68ac 5866 4469 51.68b-d 57.80 46.67 52.23
A100 87.04 9048 88.76ab 5164 5563 53.63a-d 3056 47.80 39.18

Un25 8492 80.14 8253 a-c 54.11 4420 4916 b-d 6246  40.77 51.62
Un50 86.31 80.756 83.53a-c 4591 55.95 5093 b-d 51.82 62.20 57.01
Un100 91.67 86.94 89.31ab 71.21 44.07 57.64a-d 56.05 63.72 59.88

An25 90.28 7242 8135a-d 6259 5182 57.21a-d 33.03 53.56 43.29
An50 8422 8492 8457ac 6163 5746 59.55a-d 51.69  48.51 50.10
An100 86.31 88.89 87.60ab  83.81 70.16 6883 ab 67.00 56.74 61.87
N25 90.28 78.99 8463 a-c 76.92 5430 65.61ac 56.47 4255 49.51
N50 9259 8194 8727ab 7732 4982 63.57a-c 6345 53.52 58.48
N100 95.83 95.83 95.83 a 65.97  71.69 76.99 a 60.31 61.72 61.02
F25 8492 8422 8457a-c 7197 5293 6245a-c 4340 53.17 48.28
F50 88.89 8750 88.19ab 63.32 6093 62.13a-c 48.11 53.77 50.94
F100 9444 8750 90.97ab 7189 63.01 6745a-d 73.10 59.83 66.46
average 86.59  81.93 62.81 53.87 51.89 52.46
F-test
A ns ns ns
F * * ns
AxF ns ns ns
CV % 15.02 29.33 32.42

Control 61.05 70.95 66.00 35.98  40.24 38.11 30.46  45.86 38.16

Means followed by the same letters are not statistically different (P<0.05) from each other according to
DMRT. * = Significant at 0.05, ns = Non significant
application time

frequency of applications
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Table 6 The effects of fertilizer application times and variations on the ratios of NO ;- N percentages in

Kamphaengsaen Soil Series in week 4, 6 and 8 of the growth of Vega 1288 sweet peppers.

Fertilizer Application times (A)
types 4 week 6 week 8 week
(F) 1 Z 22/ average 1 Z 22/ average 1 Z 22/ average

u25 2507 3472 2990 a 55.17  58.47 56.82 a 5272  64.99 58.86
us0 2462 26.19 2541a-c 3354 6098 47.26a-c 5486  33.23 44.04
U100 9.72 2758 18.65a-d 39.21 4165 4043 a-d 60.79 47.68 54.24
A25 1528 29.63 2245a-c 5842 4578 5210a-c 52.82 54.38 53.60
A50 6.25 26.39 16.32b-d 4134 5531 4832a-c 4220 53.33 47.77
A100 12.96 9.52 1124 cd 48.36 44.37 46.37 a-d 69.44  52.20 60.82
Un25 15.08 1986 1747b-d 4589 5580 50.84a-c 3754 59.23 48.39
Un50 13.69 19.25 1647 b-d 54.09 44.05 49.07a-c 48.18 37.80 42.99

Un100 8.33 13.06 10.70cd 28.79 5593 4236a-d 4395 36.28 40.12
An25 27.78 8.89 1833 a-d 37.41 48.18 4280 a-d 66.97 46.44 56.71

An50 1578 15.08 1543 b-d 38.37 4254 4046 a-d 48.31 51.49 49.90
An100 1369 1111  1240cd 16.19 2984 31.17cd 33.00 43.26 38.13
N25 9.72 21.01 1537b-d 23.08 4570 34.39b-d 4353 5745 50.49
N50 7.41 18.06 12.73 cd 22.68 50.18 36.43b-d 3655 46.48 41.52
N100 4.17 417 417d 34.03 28.31 23.02d 39.69 38.28 38.99
F25 15.08 1578 1543 b-d 28.03 47.07 37.55b-d 56.60 46.83 51.72
F50 1111 1250 11.81cd 36.68 39.07 37.88b-d 51.89 46.23 49.06
F100 5.56 12.50 9.03 cd 28.11 36.99 3255cd 26.90 40.17 33.54
average 13.41  18.07 3719 4612 4811  47.54
F-test
A ns ns ns
F * * ns
AxF ns ns ns
CV % 18.63 37.61 33.70

Control 38.95 29.05 34.00 64.02  59.76 61.88 a 69.54 54.14 61.84

Means followed by the same letters are not statistically different (P<0.05) from each other according to
DMRT. * = Significant at 0.05, ns = Non significant
application time

frequency of applications
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