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ABSTRACT

The response of maize NSX042022 to nitrogen fertilizer in black clay-clay loam soil,
Nakhon Sawan Province. The experiment was conducted at Nakhon Sawan Field Crops
Research Center (NSFCRC) and farmer field, Nakhon Sawan Province during 2014-2016. The
experiment was designed in Randomized Complete Blocks (RCB) with 4 replications. In 2016
the treatments consisted of five nitrogen fertilizer rates, namely 0, 10, 20, 30 and 40 kg
N/rai. Phosphate and potassium fertilizer was applied base on soil test at the rate of 10 kg
P,Os / rai and 15 kg K,O/rai and In 2017 the treatments consisted of five nitrogen fertilizer
rates, namely 0, 7.5, 15, 22.5 and 30 kg N/rai. Phosphate and potassium fertilizer was
applied base on soil test at the rate of 10 kg P,Os / rai and 5 kg K,O/rai. The results shown
that application of nitrogen fertilizer in 2016 at the rate of 20 on NSFCRC and 40 kg N /rai
on farmer field has response of Maize NSX042022 to the highest yield (1,003 and 729 kg/rai).
However, the use of nitrogen fertilizer at the rate of 10-10-15 kg N-P,05-K,O /rai at Nakhon
NSFCRC and farmer field has the most economic return. In 2017, that application of nitrogen
fertilizer at the rate of 30 kg N /rai at Nakhon NSFCRC and farmer field has response of

Maize NSX042022 to the highest yield (1,192 and 1,236 ke¢/rai). In addition, the use of



nitrogen fertilizer at the rate of 7.5-10-5 and 7.5-10-5 kg N-P,05-K,O /rai has the most

economic return at NSFCRC and farmer field, respectively.
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Table 1 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC) prior to

planting in 2016

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.59 7.59
Organic matter (%) 1.85 1.57
Available phosphorus (mg/kg) 6 il
Exchangeable potassium (mg/kg) 77 60

Table 2 Basic soil properties at Nakhon Sawan Farmer Field prior to planting in 2016

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.73 7.82
Organic matter (%) 1.94 1.52
Available phosphorus (mg/kg) 8 6

Exchangeable potassium (mg/kg) 80 60




Table 3 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC) prior to
planting in 2017

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.68 7.71
Organic matter (%) 1.69 1.62
Available phosphorus (mg/kg) 7 8
Exchangeable potassium (mg/kg) 114 114

Table 4 Basic soil properties at Nakhon Sawan Farmer Field prior to planting in 2017

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.78 7.82
Organic matter (%) 1.98 1.60
Available phosphorus (mg/kg) 5 3
Exchangeable potassium (mg/kg) 201 153

Table 5 Mean grain yield and some agronomic traits of maize NSX042022 to nitrogen fertilizer

at Nakhon Sawan Field Crops Research Center (NSFCRQ) in late rainy season 2016

Height Plant (cm.) Grain Yield at  Weight of
Fertilizer applied Height Plant (cm.) Height Ear
(30 day after 15 % moisture 100 grain
(kg N-P,0-K,O/rai) (harvest)” (cm.) ¥
planting) (kg/rai) ¥ (g)
0-10-15 30.25 183.25 ¢ 100.75 b 707 b 21.86
10-10-15 33.50 191.00 ab 108.75 a 938 a 22.82
20-10-15 32.75 192.25 ab 110.50 a 1,003 a 23.67
30-10-15 30.50 188.25 bc 106.25 a 932 a 23.15
40-10-15 34.75 195.75 a 109.25 a 986 a 23.28
Mean 32.35 190.10 107.10 913 22.95
F-test ns * ** x* ns
CV.% 13.02 2.22% 2.57% 8.44% 4.42%
** significant at p <0.01
* significant at p <0.05

ns non significant

v Mean followed by a common letter are not significantly different at 5% probability level by DMRT



Table 6 Mean grain yield and some agronomic traits of maize NSX042022 to nitrogen fertilizer

at Nakhon Sawan Farmer Field in late rainy season 2016

Height Plant (cm.) Grain Yield at  Weight of
Fertilizer applied Height Plant (cm.) Height Ear
(30 day after 15 % moisture 100 grain
(kg N-P,OK,O/rai) (harvest)” (cm.) Y
planting) ¥ (kg/rai) v (g)
0-10-15 40.00 b 165.50 b 87.25b 471 b 21.94
10-10-15 50.25 a 179.50 a 100.25 ab 637 a 22.58
20-10-15 50.25 a 183.00 a 104.25 a 676 a 21.32
30-10-15 49.75 a 180.75 a 102.25 a 713 a 21.81
40-10-15 50.25 a 183.00 a 113.75 a 723 a 23.04
Mean 48.10 178.35 101.55 645 22.13
F-test ** o * ** ns
CV.% 7.54 3.02% 8.98% 10.51% 6.80%
** significant at p <0.01
* significant at p <0.05
ns non significant

v Mean followed by a common letter are not significantly different at 5% probability level by DMRT

Table 7 Mean grain yield and some agronomic traits of maize NSX042022 to nitrogen fertilizer

at Nakhon Sawan Field Crops Research Center (NSFCRC) in rainy season 2017

Height Plant (cm.) Grain Yield at ~ Weight of
Fertilizer applied Height Plant (cm.) Height Ear
(30 day after 15 % moisture 100 grain
(kg N-P,05-K,O/rai) . (harvest)” (cm.) ¥ : .
planting) (kg/rai) ¥ (g) Y
0-10-5 28.00 ¢ 137.75 ¢ 74.50 b 323 ¢ 1991 ¢
7.5-10-5 36.00 b 179.25 b 107.00 a 761 b 21.92 bc
15-10-5 40.00 ab 194.75 ab 11575 a 1,010 ab 22.44 bc
22.5-10-5 39.25 ab 192.75 ab 117.50 a 1,068 ab 23.83 ab
30-10-5 41.25 a 201.25 a 118.00 a 1,192 a 2581 a
Mean 36.90 181.15 106.55 871 22.78

F-test

*%

*%

*%

*%

*



C\V.% 6.86% 6.98% 7.98% 24.54 8.97
*x significant at p <0.01
* significant at p <0.05

1/

Mean followed by a common letter are not significantly different at 5% probability level by DMRT

Table 8 Mean grain yield and some agronomic traits of maize NSX042022 to nitrogen fertilizer

at Nakhon Sawan Farmer Field in rainy season 2017

Height Plant (cm.) Grain Yield at  Weight of
Fertilizer applied Height Plant (cm.) Height Ear
(30 day after 15 % moisture 100 grain
(kg N-P,OK,O/rai) (harvest)" (cm.) Y
planting) ¥ (kg/rai) ¥ (g)Y
0-10-5 44.00 b 178.75 ¢ 101.50 ¢ 616 b 2341 b
7.5-10-5 54.75 a 198.75 b 117.00 b 847 b 24.33 b
15-10-5 61.25a 208.50 ab 125.75 ab 1,170 a 26.47 a
22.5-10-5 59.00 a 210.50 ab 127.25 ab 1,150 a 26.52 a
30-10-5 63.75 a 216.00 a 130.25 a 1,236 a 27.68 a
Mean 56.55 202.50 120.35 1,004 25.68
F-test *% *% *% *% *%
CV.% 10.44% 4.90% 6.20% 16.40% 4.94%
x> significant at p <0.01

1/

Mean followed by a common letter are not significantly different at 5% probability level by DMRT
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Figure 1. Response of maize NSX042022 to nitrogen fertilizer in 2016
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Figure 2. Response of maize NSX042022 to nitrogen fertilizer in 2017

Table 9 Nitrogen content of nitrogen fertilizer application for maize variety NSX042022 in 2016

Fertilizer applied

Nitrogen content (Total N (%))

(kg N-P,OK,O/rai)

NSFCRC

Farmer Field

Stover  Cob Grain  Total” Stover Cob Grain  Total"
0-10-15 2.09 0.49 1.05 363 b 1.96 0.53 1.17 3.66 b
10-10-15 2.45 0.54 1.31 4.29 3 222 0.59 1.19 4.00 ab
20-10-15 254 053 1.52 4.58 a 2.44 0.56 1.30 430 a
30-10-15 259 0.47 1.54 4.60 a 243 0.61 1.39 442 a
40-10-15 2.90 0.49 1.58 4.97 a 242 0.61 1.37 441 a




Mean 4.42 Mean 4.16
F-test * F-test *

CV.% 7.80 CV.% 6.26

* significant at p <0.05

v Mean followed by a common letter are not significantly different at 5% probability level by DMRT

Table 10 Nitrogen content of nitrogen fertilizer application for maize variety NSX042022 in 2017

H 0,
Fertilizer applied Nitrogen content (Total N (%))

(kg N-P,O.K,O/rai) NSFCRC Farmer Field
Stover Cob Grain Total” Stover Cob Grain Total
0-10-5 1.92 0.49 1.14 355b 2.10 0.46 1.03 3.59
7.5-10-5 2.47 0.43 1.47 4.37 a 2.31 0.45 1.24 4.00
15-10-5 2.31 0.53 1.57 4.41 a 2.46 0.47 1.40 4.33
22.5-10-5 2.48 0.53 1.55 4.56 a 2.23 0.45 1.21 3.89
30-10-5 2.66 0.49 1.56 4.71 a 2.52 0.47 1.47 4.45
Mean 4.32 Mean 4.05
F-test * F-test ns
C.V.% 7.70 C.V.% 7.81
* significant at p <0.05
ns non significant

v Mean followed by a common letter are not significantly different at 5% probability level by DMRT

Table 11 Economic return analysis of nitrogen fertilizer application for maize variety NSX042022

in 2016

Fertilizer applied Grain yield Increase Yield Gross returns  Expenditure  Net return VCR

(kg N-P,05-K,O/rai) (kg/rai) (%) (baht/rai) on fertilize (baht/rai)



(baht/rai)

NSFCRC
0-10-15 707 . - . . .
10-10-15 938 32.7 1,694 390 1,304 33
20-10-15 1,003 42.0 2,174 781 1,393 1.8
30-10-15 932 319 1,653 1,171 482 0.4
40-10-15 987 39.6 2,051 1,562 489 0.3

Farmer Field

0-10-15 471 - - - - .
10-10-15 637 35.2 1,217 390 826 2.1
20-10-15 676 434 1,499 781 718 0.9
30-10-15 713 51.2 1,769 1,171 598 0.5
40-10-15 729 54.6 1,886 1,562 324 0.2

Fertilizers price: 21-0-0 (39 baht/kg N) 0-46-0 (57 baht/kg P205) and 0-0-60 (29 baht/kg K20)
Yield price: 7.3 baht/kg

Table 12 Economic return analysis of nitrogen fertilizer application for maize variety NSX042022

in 2017

Fertilizer applied Grain yield Increase Yield Gross returns Expenditure  Net return VCR

(kg N-P,05-K,O/rai) (kg/rai) (%) (baht/rai) on fertilize (baht/rai)
(baht/rai)
NSFCRC
0-10-5 323 - - - - -
7.5-10-5 761 135.5 2,672 254 2,418 9.5
15-10-5 1,010 2124 4,188 507 3,681 7.3
22.5-10-5 1,068 230.5 4,545 761 3,784 5.0
30-10-5 1,193 268.9 5,302 1,014 4,288 4.2

Farmer Field

0-10-5 616 - - - . .
7.5-10-5 847 37.4 1,408 254 1,154 4.6
15-10-5 1,170 89.8 3,375 507 2,868 5.7

22.5-10-5 1,150 86.5 3,253 761 2,492 33

30-10-5 1,236 100.5 3,777 1,014 2,763 2.7

Fertilizers price: 21-0-0 (34 baht/kg N) 0-46-0 (57 baht/kg P205) and 0-0-60 (27 baht/kg K20)
Yield price: 6.1 baht/kg
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