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Abstract

Nitrogen is a major nutrient that plays a crucial role in the growth of forage maize, particularly
during the seed formation stage. It helps promote chlorophyll production, Improving the efficiency of
photosynthesis in plants. This research aims to study the use of nitrogen fertilizer on the growth and
seed size of hybrid maize grown in Wang Hai soil series. The experiment was conducted at the Nakhon
Sawan Field Crops Research Center in Suksamran Subdistrict, Tak Fa District, Nakhon Sawan Province. The
experiment was designed as a Randomized Complete Block Design (RCBD) with 6 treatments and 4
replications. There was T1 Nitrogen control and T2 - T6. with Nitrogen fertilizer rate 5, 10, 15, 20, and 30
kg/rai. (0.5, 1.0, 1.5, 2.0, and 3.0 times of soil), respectively. The results indicated that the application of
nitrogen fertilizer significantly increased the height, shelling percentage, and SCMR (Soil Chlorophyll Meter
Readings) of hybrid maize compared to the control treatment without fertilizer. Furthermore, applying
Nitrogen fertilizer rate 20 kg/rai. (2.0 times of soil) resulted in the highest yield weight of 100 grain seed
size and economic return for the forage maize. Therefore, to achieve high yields of maize that are
economically viable and to use fertilizers efficiently, it is recommended to conduct soil analysis prior to
planting and to apply fertilizers at a rate of 10-5-15 (N-P,05-K,0) keg/rai was suitable practice for hybrid
maize grown in Wang Hai soil series in Wang Hai soil series.
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Table 1 Characteristics of soil properties at Nakhon Sawan Field Crops Research Center

Electrical Organic Available Extractable
Treatment
Soil pH Conductivity matter phosphorus potassium
(Kg. N-P,05-K,O/rai)
EC (uS/cm) (%) (mg/kg) (mg/keg)
soil before planting 6.58 43.16 1.41 12 50
soil after planting
0-5-15 6.96 27.58 1.31 10 75
5-5-15 6.94 33.62 1.32 7 70
10-5-15 6.85 34.54 1.35 8 75
15-5-15 6.94 32.21 1.33 9 88
20-5-15 6.74 3191 1.33 7 73
30-5-15 6.63 26.82 1.32 9 83
Mean 6.84 31.11 1.33 8.42 77.08
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Figure 1 Plant height and Ear 30 day and 60 days under different Nitrogen application rates

A1 SCMR wuinnstadelulasiausng 5 10 15 20 uaz 30 nn./ls Wiedmsaudiadslulasian 0.5 1.0
1.5 2.0 uay 3.0 WivasAuziauAAsIzay Tusseenisasadule V3 V7 Vo Vi1 uag V13 lngnsldde
lulnsiuiifistuiinalie SOMR dWsdulunndnsnslddelulanauynasdu wissszmsasgivla Vi5 uay
V17 f1 SCMR amas (Table 2) nsAnwnves Fuana wagdnien (2554) TdAnwimsTadiarnduvesdludnilne
wuiAluresinlng Wasuwasuszeznsiaiagdulanield nsdamsdelulasaulusniaaiy wage
mnden Suunldndisfunuszoznisesagiuln Wessernaiuiill A1 SCMR fuwltuanas Fauandly
Wiudseriifinadgiulanieddiu uazlu (vegetative stage) Iuszezifiviasayiulngy wazinnudonis
lulnsiaugs dafunislateluszernanfunsaunuarifesnisvesivarilinislideivssdvsamundy
(unAn, 2543)

Table 2 Means of SCMR under different Nitrogen application rates

Treatment SCMR
(Kg. N-P,0s-
V3 V5 V7 V9 V11 V13 V15 V17 Mean

K,O/rai)

0-5-15 40.7 ¢ 40.5 c 509 529c 537 538 b 50.6 ¢ 32.8 40.7 ¢
5-5-15 42.6 bc 40.8 bc 526 546Db 54.7 55.6 ab 51.5 bc 333 42.6 bc
10-5-15 43.5 abc 43.1 abc 522 553D 55.1 54.0 b 53.4 ab 38.0 43.5 abc
15-5-15 42.3 bc 40.1 c 520 549b 54.9 55.4 ab 53.3 ab 355 42.3 bc
20-5-15 45.8 a 43.7 ab 535 553D 55.4 56.9 a 543 a 37.0 458 a
30-5-15 44.8 ab 44.3 a 531 56.6a 55.4 56.6 a 54.9 a 34.9 44.8 ab
Mean 43.3 42.1 52.4 54.9 54.9 55.4 53.0 35.2 433
F-test * x ns x ns x *x ns *
CV. (%) 4.21 4.48 4.39 1.62 2.00 2.19 2.68 9.35 4.21

Note: ns = non-significant, ** significantly different at P<0.05 and P<0.01, respectively, means in each
column followed by different lowercase letters indicate significant (P<0.05) determined Duncan’ s new

multiple range test (DMRT)
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A (2560) UTinawandnsols wuhnssdsifinslddenusnmanlasinislddegns 15-15-15 sesfiusauriv
nsldleans 46-0-0 SUsinamandnd1ilnasels oglutas 687-786 nn/ls dsgendiniallogns 15-15-15 ety
Wiesegadien 353 nn./ls waznssudSasuaun 151 an/ls Wesidudnzinig wuinslddelulasaudng 15
nn./13 viednsuiindelulasiay 1.5 wiwesduusthnuaiinsiesiau damalivesidusingimeianeiivusuli

Wngawiiv 83% LuusnsnsnsadiAdisiUSeuiisuiunisldadelulasiaugns 10 20 wag 30 nn/ls wiedns

2 & a

dindelulasiaw 1.0 2.0 uaz3.0 WhvesduugdinuAlaTziay ladesidudnzimeiade 82.7 82.9 uay

82.8% mua1iu agslsfinunislilddelulasiau wuinvesidudnzimiziadedesiian 81.5% Jeaziiana

o w

wansinsfiuegdivedfn1eedia (p<0.05) (Table 3) Audumdavaiuines wudnsladelulasiaudns 5
10 15 20 wag30 nn./ls Wsednsiudelulasian 0.5 1.0 1.5 2.0 4ag3.0 WiwasAkuzInuA IR IeiaY Ll

fanuuandeiuneada diasSeudisuiunislilddelulasiau lnedidiade 25.2% (Table 3) wagumin 100

=

win wuinsladelulasioulusns 510 15 20 wag30 nn/ls wiedasufiudelulasion 05 1.0 1.5 2.0 wag

o

3.0 WINUBIALUZINANAIIATIZHAY AANLANANALIENTTEEAYEER (p<0.05) WetUTsulisuiunis
Lalddelulnsiau lnensladelulasiaudnsn 20 nn/ls wiednsniiudelulagiau 2.0 wihvesduzinIua

Wnszainu dwaliimin 100 wanwdenndign 33.5 n. dunishiladelulasiau duwmin 100 winlaewde

tieuflanwiniu 28.3 n. (Table 3)
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Table 3 Grain yield of maize under different Nitrogen application rates

Treatment Yield shelling Seed moisture Weight of 100
(Kg. N-P,0¢-K,0O/rai) (kg/rai) percentage (%) (%) grain (g)
0-5-15 820 ¢ 815b 25.0 283 c
5-5-15 1000 b 82.2 ab 24.9 30.2b
10-5-15 1229 a 82.7 a 255 319 ab
15-5-15 1238 a 83.0 a 253 324 a
20-5-15 1319 a 829 a 25.0 335a
30-5-15 1305 a 82.8 a 253 31.9 ab
F-test x> * ns *
CV. (%) 7.17 0.66 3.69 3.92

Note: ns = Non-significant, *,** significantly different at P<0.05 and P<0.01, respectively, means-in each column followed by different

lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT)

ANMUFUNUS T2 I9A109AUSENBUANIvRId NN

NaINMsASIANNdNTUSsEInsRIranEn meldnisiansdelulasiouiiunneinediy wansliiuds
ANMUFURUSITUAUATS v = 158.46x + 940.56 1ag y iJuAmanan @11 x Lf]umé’mwﬂEJluImLa]uﬁLmﬂsmﬁ'u
aunsianand ifiun mag 1 mite Awanaeiifstuduiusiusasdelulasauiiiuty faruduiusi
53U 73.99% (Figure 2 a) AuduRUSTEMIIE SCMR meldnsdansielulsauiunneiu uandiiiuda

o

AUFUTUSTAURTY y = 1.3686x + 41.459 Tag y 1TuA1 SCMR dau x iumdnsdelulasiauiiunnsineiu
aun1sianan@lindiui 9 1 9uie a1 SCMR iaduduiusiudasidelulasiauiiindudanuduiusi
58U 65.08% (Figure 2 b) Lavauduiussyniemvunmaaidvuinivg Uiunans uazauadn (Wanfiang
95 UUATUNTIVUIN 20/64 18/64 wazl6/64 1) meldnisdanisdelulasiauiiuansneiu wansliiiuds
ANUAUNUSITUAUATY y = 4.5171x + 83.027, v = -3.7914x + 13.039uag y = -0.7457x + 2.7443 mua1afu lng
& i 2 oo ' < | < Y + ~ W o i
y Wupvwnamdnnfivunelng Uiunans wazaunaian @ x iumdnsdelulasiauiunnsieiu aunisasnan
FAiuan vne 1 e Arvuawaaifiawinlng Uiunans wazuuiadn Aiudy wazanad duiusiudnsdy

Tulnsuiiiiudy waranasdinuduiusy seiu 64.80 68.19 uaz58.61% (Fisure 2 (c, d wae e)
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Figure 2 Linear relationship between grain yield (a) Relationship between SCMR (b) and Relationship

between seed size of maize (a, b and c) under different nitrogen fertilizer managements

suadn nuinsladelulnnausngm 20 nn./ls viednsuiaolulasiou 2.0 wivesiuuzing
AAs1ziau Wisauudadisunelvg (wisfidseguunzunssuun 20/64) snnilgaintu 93.7% liuansis
mnmslddelulasiaudas 5 10 15 waz 30 nn/ls wiednanfindelulasiau 0.5 1.0 1.5 uag 3.0 1i1ves
AwuzinuAinsziiy dawalisiusuudadifiouinlvg 87.7 90.2 92.2 uay 93% audsu usiile
Wisuisuiunmslilladelulasieu wuiildduusdedsiunalngiiosiign 77.5% Jsazdanuunndaiuegng
filfoddryBameada (p<0.01) vaurfisruauudaiifvuinuiunais uazvualdn (wanid e uunzunsITun
18/64 uax16/64 1) wuhmslatelulasiaudan 5 10 15 20 uaz 30 nn./l3 wiedhsuiulslulasau 1.0 1.5
2.0 wag 3.0 WiwesmuusiinuA13aTzRay danuwanasiued1aifod Ayneadf (p<0.05) e
Wisuisuiunshdlatelulasiau lnensldladelulasiau dmalddnnuudavuaiiunais wazawiadnuin
fgn 17.3 uay 3.8% awasiu drunsladolulnsiau §n91 20 nn/ls viedasuiutglulasiou 2.0 wiwes
MUzt uATIATIEARY daalrduaumdnvuiniunans uazsuiadnosdian 4.1 uaz 1.0% puddy

(Table 4) Tulpsiaududinazivuanananuan a1ivlasululasiausgruieans Aazaiuisoasinudalauin
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uazdinaunm vniialdsusinemnsiileswionisiadaivle fvazanunsoadsnandnldgeailuie (Arunah et
al,, 2014) a'uwfwﬁﬂLLﬁwaqé}’wﬁ'ﬂﬂwmﬁﬂqﬂG’hULuﬁmﬁﬁmumimg %zm’]ﬂﬂ’j’]ﬁlﬂwﬁﬂLLﬁdﬁu%’]’ﬂW@]ﬁUQﬂﬁ’wLuﬁﬂ
Pflnadndandiifiuiennuannsalunsaesin LLazLﬁi‘gLaUImlﬁﬁaﬂ’h (@nudng uazauy, 2504)

Table. 4 Seed Size of maize under different Nitrogen application rates

Treatment No. 20/64 No. 18/64 No. 16/64 Under the grill
(Kg. N-P,05-K,O/rai) (%) (%) (%) (%)
0-5-15 775b 173 a 38a 1.40 a
5-5-15 87.7 a 94b 19b 1.00 b
10-5-15 90.2 a 7.1c 13 cd 1.40 a
15-5-15 922a 55d 14 c 0.90 b
20-5-15 93.7a 4.1e 1d 1.20 ab
30-5-15 93 a 45e 11cd 1.40 a
F-test o o *x *
CV. (%) 5.11 7.86 14.53 18.3

Note: *, ** significantly different at P<0.01, respectively, means in each column followed by different

lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT)

HANBUUNUNLATEIANENS

nsnouLUIMaATYgaRs Tneldsamdinszriheneldiiiutunnnisliedenedensléle wie
A1 Value to Cost Ratio (VCR) wuia mslddelulasianludng 0.5 1.0 1.5 2.0 uar 3.0 WinveefuugtinIue
Aesesinuiin VCR snnnth 2 laedienseving 5.86 — 16.35 uandlsisiuimatgndninadesdn ignuauoigdu
Wug NSX151008 faauduAmaasugmans Insnnsladelulnsiousas 20 an./ls viedmsfindelulnsiou

2.0 whvasiuuzhmua gy naiilsneuunuasgn (Table 5)
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q

Table 5 Economic return analysis under different Nitrogen application rates

Expenditure

Treatment Increase  Gross returns Net return
Yield (kg/rai) on fertilize VCR

(Kg N-P,05-K,O/rai) Yield (%) (baht/rai) (baht/rai) (baht/rai)

0-5-15 820 - - - - -

5-5-15 1000 22.0 1,260 82.5 1,178 14.27
10-5-15 1229 49.9 2,863 165 2,698 16.35
15-5-15 1238 51.0 2,926 247.5 2,679 10.82
20-5-15 1319 60.9 3,493 330 3,163 9.58
30-5-15 1305 59.1 3,395 495 2,900 5.86

Note: Price of maize grain 7 baht /kg; price of fertilizers: urea 16.5 baht /kg, triple superphosphate 46 baht
/kg, potassium chloride 24 baht /kg
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