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ABSTRACT

Janjira Petchsila 2022: Physiological Responses of Maize Nakhon Sawan 5 Hybrid to
Rate and Split Applications of Nitrogen Fertilizer Bachelor’s special problem in
Agricultural Science, Department of Agronomy. Special problem advisor: Ms. Arunee

Wongkaew, Ph.D. 43 pages.

This study aimed to investigate the effects of nitrogen fertilizer rates and split applications
on the growth of maize hybrid Nakhon Sawan 5. The experiment followed a Randomized Complete
Block Design with four replications, and a 2 x 3 factorial design was utilized, with two nitrogen
rates (a rate of two and four times the recommended amount based on soil test) and The split
application of nitrogen fertilizer was done in three different rates, with ratios of basal application:
first top-dressing application: second top-dressing application set at 2:6:2, 4:4:2, and 5:5:0. were
assigned. The study collected data on plant height (PH), leaf area (LA), leaf area index (LAI),
SPAD of leaf above ear (SPAD, ), and chlorophyll of the leaf above ear at blister stage (R2). The
results indicated that applying nitrogen fertilizer at a rate four times resulted in significantly higher
values of LA, LAI, SPAD, ., Chlorophyll a, b, and total chlorophyll of leaf above ear, as compared
to a rate two times. The increases were 44%, 44%, 10%, 21%, 25%, and 16%, respectively. In terms
of the interaction effect between rates and split applications of nitrogen fertilizer, a rate four times
at 2:6:2 showed a higher plant height compared to a rate two times at 2:6:2, 4:4:2, and 5:5:0, with
an increase of 40%, 26%, and 30%, respectively. Additionally, there was a positive correlation

between SPAD, ;. and chlorophyll a, b, and total chlorophyll.
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(competitive plants) I1UIU2 AU Tﬂmﬂmﬂwuﬂummeiuqaqwmammn NnIzITNUUANAA
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3’; 9y ! @ 4 o { ! g.;
NUUAMAIYAIAIAT 9.39 (Pearce et al. 1975) e UN luN e

Tawilszananszes R2

3)  AnWAn 11 (SPAD) 141A509 SPAD meter TaA1mi@ervoq lunioglu dwmig
S o g A
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IUIU 2 AU N YL R2

o 2 ] @ I . < {
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H Y H
leaf collar) lutvilelusesdn Aszey R2 Taawzludiegunsalinnzlu suaenaniiud 0.6 a3
U 1hdaegelunadanas Isilad uagsnalSuianas Isiladnu3smsves Moran

9y 9 = 4 ] 1 ¥ {
(1982) Taganuuvuvedlsuaunaes Isiadvzuaanalunileaeiiun

SIEETRL Chlorophyll a (mg/cmz) =(12.64 Ay, - 2.99A,,) x Vol x Y/(Area)
1317 Chlorophyll b (mg/em®) = (23.26 A, - 5.6A,,,) X Vol x Y/(Area)

Total Chlorophyll (mg/em®) = (7.04 A, + 20.27A,,,) x Vol x Y/(Area)

o Ay MIMIgANEUNAIiiaAueIAAY 664 nm

Ay AINIQANEULASTIANENIATY 647 nm

Vol  15mawes DMF Ml lumsada (mL)

Y Dilution factor #3015 11UADUMTIIDINHITALTMIUMTDI1
(diloasazaned Idnnmsatadanudutugadui: a1 A gand1 0.8)

2 v v
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a Jd Y
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"U’OﬁJ“a‘V]hlﬂﬁnﬂﬂ'li‘VIﬂﬁ’é]\fllﬂllTJLﬂinﬁﬂ'J']iJLL‘]_Iﬁﬂi')u“lfl']ﬂﬁflﬂ (analys1s ofvarlance) IN®

1 a 4 ~ 1 1 d‘ [ 1
Y11 F-test Ulﬂﬁ'lgﬁﬂ'ﬂhllﬂiﬂﬁﬁluiﬂll l,‘lr%EJ‘IJL‘I/IEJ‘UﬂT]iJLWIﬂGINsllfi]\‘]ﬂ%ﬂﬁﬂ"’llf]ﬂﬁﬂ‘ﬂmg@nx‘] o
Y a . . . Y ..
A187F Least Significant Difference (LSD) Tasl¥T1sunsy STAR (Statistical Tool for

. . a ' o v J 9 Y
Agricultural Research) software, version 2.0.1 LlazQl,ﬂiWZHﬁﬂﬁuwuﬁlﬂﬁl@Qaﬂ’wTﬂiLLﬂ‘JﬂJ

R studio package “metan” (Olivoto and Lucio, 2020)
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v J { oA < .
ANATNNUTUATAITIA 5 Nszeziuilaman (blister, R2)

Treatments Plant Leaf area SPAD  Chlorophylla  Chlorophyll b Total
height index (mg/m’) (mg/m’) chlorophyll
(cm) (mg/m’)
2N x 2:6:2 114.66b 242 33.82 14.67 433 18.67
2N x 4:4:2 127.50b 2.76 31.73 13.00 3.67 17.00
2N x 5:5:0 128.50b 2.52 37.85 15.67 4.67 20.33
4N x 2:6:2 160.16a 3.22 37.43 17.00 5.00 21.67
4N x 4:4:2 145.50a 3.74 36.63 16.67 5.33 22.00
4N x 5:5:0 149.83a 4.16 39.67 17.67 5.33 21.00
Rate
2N 123.56b 2.57b 34.47b 14.44b 4.22b 18.67b
4N 151.83a 3.70a 3791a 17.11a 5.22a 21.56a
Split
2:6:2 137.42 2.82 35.62b 15.83 4.67 20.16
4:4:2 136.50 3.25 34.18b 14.83 4.50 19.50
5:5:0 139.17 3.34 38.76a 16.67 5.00 20.67
Rate *k *% % * * *
Split ns ns ok ns Ns ns
Rate x Split * ns ns ns Ns ns
Mean 137.69 3.14 36.19 15.78 4.72 20.11
%C.V. 5.04 18.76 5.63 13.07 18.00 11.44

ns = IUANAINNEDA; *, ** uananediiisdrymeadan p <0.05,0.01 nFoufsuarnasaleds LSD
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o v d'u %
S2a1 mniala

(379 pH
NIATUUTNNGA <3.5
NIAFULTINN 3.5-4.5
NFAVANIN 4.6-5.0
N5AVA 5.1-5.5
nsatunana 5.6-6.0
< 9
nIALANTIDY 6.1-6.5
nag 6.6-7.3
' < Y
Aanloy 7.4-7.8
a9l unang 7.9-8.4
A1999 8.5-9.0

AIANIN

>9.0
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INUBININ 0.16-0.30 0.18-0.35 0.26-0.45 0.31-0.60 0.41-0.80
<
innthunans 0.31-0.60 0.36-0.75 0.46-0.90 0.61-1.15 0.81-1.60
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EMIIATIEH HaNITINTITHAY Bnasigemisiuugii
Organic matter (%) <1 15 kg N/rai

1.0-2.0 10 kg N/rai

>2 5 kg N/rai
Available P (mg/kg) <10 10 kg P,04/rai

10.0 - 15.0 5 kg P,O/rai

> 15 25 kgP,Oyrai
Exchangable K (mg/kg) <60 15 kg K,O/rai

60.0 - 100.0 10 kg K,O/rai

> 100 5 kg K,O/rai
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5260 dun3aing (OM, %) lulasiu (N, %) weaveda (P, mg/kg) Favlo3 (S, mg/kg)
(K, mg/kg) (Ca, mg/kg) (Mg, mg/kg) (Na, mg/kg)
Walkley and Black 3% Kjeldahl anaae Bray II anafe NH,0Ac pH 7.0 ana¢g NH,0Ac pH 5
dn <0.5 <0.10 <3 <30 <400 <36 <25 <5
dh 0.5-1.5 0.10 - 0.30 3-10 30-60 401-1000 36-120 25-70 5-10
thunaw 1.5-2.5 0.31 - 0.60 11-15 61-90 1001-2000 121-365 70-160 11-20
N 2.5-4.5 0.61- 1.0 16-45 91-120 2001-4000 366-975 160-450 21-30
guann >4.5 >1.0 >45 >120 >4000 >975 >450 >30
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