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Nitrogen Response and Uptake of Sweet Corn Grown on Clay Loam Soil
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ABSTRACT

-Suitable nitrogen fertilizer management can increase yields and reduce chemical
fertilizer uses but the existing nitrogen fertilizer recommendation for sweet corn production is
not appropriate for site-specific recommendation. This study aimed to investigate nitrogen
response and uptake of sweet corn grown on clay loam soil at Uthai Thani province in 2017.
Treatments were laid out in a randomized complete block (RCB) with four replicates. The
treatments consisted of six levels of nitrogen at the rates of 0, 8, 16, 24, 32 and 40 kg N/rai,
while fertilizer application for phosphate and potash was 1.0 times of the soil test
recommended rate. Results showed that the response of unhusked ear weight (Y) of Hybrix 3
cultivar to nitrogen application rate (x) grown in clay loam soil with low soil organic
matter (1.349%) at Uthai Thani province could be expressed as a quadratic equation, by
Y=—O.6989><2+44.985><+2803; R2=O.9106. Moreover, the result of economic return analysis by
VCR method showed that nitrogen fertilizer application at the rate of 16 kg N/rai could
maximize the highest return. The amounts of total nitrogen uptake in plant were 25.7, 3.7
and 23.7 kg N, P and K/rai, respectively, while the amounts of total nitrogen lost by yield
removal were 10.6, 1.8 and 7.8 kg N, P and K/rai, respectively. Using proper rate of nitrogen
fertilizer can efficiently increase yield of sweet corn grown on clay loam soil at Uthai Thani

province.
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Table 1 Yield and yield components of sweet corn grown at Uthai Thani province in 2017

N rate Unhusk ear” Stover fresh wt.”  Brix Plant dry matter (kg/rai)

(kg N/rai) (kg/rai) (kg/rai) (°Brix) Grain Stalk Leave  Cob  Husk
0 2,803 b 3,758 b 14.6 306 499 382 141b 323
8 3,213 a 4,581 a 14.2 361 542 473 169b 351
16 3,419 a 4,382 a 14.5 345 573 471 166b 339
24 3,353 a 4,372 a 14.9 353 532 461 166b 369
32 3,510 a 4,485 a 14.3 346 506 aa7 163b 365
40 3,525 a 4,401 a 14.3 367 460 aa7 214a 361
Mean 3,304 4,329 14.5 346 519 aa7 170 351
F-test x* * <1 <1 <1 ns ns <1
CV (%) 7.6 7.7 4.5 14.5 17.0 11.8 111 153

YMeans in the same column followed by a common letter are not significantly different at the 5% level by DMRT,

ns : not significant, * : significant at 5% level probability, ** : significant at 1% level probability
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Figure 1 Response curve of nitrogen fertilizer rates and sweet corn yield
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Figure 2 Relationship between total nitrogen uptake in plant (kg N/rai) and amount of nitrogen

application (kg N/rai)
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Table 2 Nutrient concentrations in each part by sweet corn

N rate N concentration (%) P concentration (%) K concentration (%)
(keNf@) Grain Stalk Leave Cob Husk Grain Stalk Leave Cob  Husk Grain Stalk Leave Cob  Husk
0 175 115 201 090 079 028 015 026 019 018 095 156 184 094 082
8 1.78 114 202 083 079 030 013 025 018 015 107 135 180 086 0.76
16 1.84 1.06 207 092 083 031 012 027 020 014 107 139 186 097 0.73
24 174 111 204 093 082 030 013 025 019 014 104 153 190 097 0.80
32 184 123 202 093 083 027 013 027 018 014 104 164 204 094 0.74
40 187 114 203 0.87 083 028 013 027 018 014 096 139 191 087 0.9
Mean 1.80 1.14 203 0.89 081 029 013 026 018 015 1.02 148 189 092 076
F-test ns <1 ns ns <1 <1 ns <1 ns ns ns ns ns ns ns

CV(%) 3.8 115 1.7 73 54 127 142

9.7 6.5 9.2 8.7 135 53 103 6.8

ns : not significant
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Table 3 Nutrient uptake in each part by sweet corn

Nrate N uptake (kg/rai) Total P uptake (kg/rai) Total K uptake (kg/rai) Total
(kgNf@) Grain Stalk Leave Cob Husk (kg/rai) Grain Stalk Leave Cob Husk (kg/rai) Grain Stalk Leave Cob Husk (kg/rai)
0 533 521 768 125 253 2199 089 076 099 027 057 347 304 779 708 130 263 2198
8 641 522 980 140 277 2534 106 068 1.18 030 052 372 388 7.01 850 144 265 2347
16 636 588 975 151 282 2630 106 0.68 127 032 049 380 375 804 881 159 247 2465
24 6.15 580 972 154 302 2592 105 066 1.15 031 052 370 366 812 878 159 295 2511
32 635 544 904 151 304 2538 097 063 120 029 052 360 360 811 9.11 152 271 2513
40 685 471 9.06 185 296 2542 105 058 121 037 049 371 359 639 852 186 248 22.03
Mean 6.24 533 917 151 286 2506 101 066 1.17 031 052 367 360 752 847 155 265 2386
F-test ns <1 ns ns <1 ns <1 <1 ns ns <1 <1 <1 ns ns ns <l ns
CV(%) 154 151 120 11.7 150 102 279 250 9.7 9.7 195 13.4 169 171 123 111 141 102

ns : not significant
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aglufiuvsegemglulaenszuiunisdng 9 3
vl ANUE ansnas denadesfulszansnm
el Fewudn mslid)elilasiau 8 nn.N/LS
fif1 ANRE gaan 50% wilileldtelulnsiay
Wiudu ndurinld ANRE anas aenadnafiy
#3383 Johnson and Raun (2003) emun
nslielulnsiausngiazyiili ANUE Sengs
winsidelulnsiaudnsnas (7.2-17.9 na.N/19)
UINIUAUANUADINITVBINYALV A ANUE &
A usitaudariu Oktem et al. (2010) inuin

ANUE fanfingetudiafinislielulngiauud
Flnavmuludnsfiusnntu vnedie) ARNE
fuduegiuanudesnislulasiauvesfisuas
Uinallulnsiauilevanuaoseenuliunie
(Dobermann, 2005) n1staelulasiau dnsn 8
16 24 32 uag 40 nA.N/LS vilidalweinisgeld
Tulasiauande (PNUE) lulglunsasamanin
1@@Y 92 166 113 225 uay 192 nn./nn.N it
geld ufle namsiladelulnsiou 32 nn.N/s
yhldnlnaaunsailulasauiigaldluaing
Handnlagean wani19iU Eivazi and Habibi
(2013) 1eemlddolulnsiouganiisziu
17.6 nn.N/LS uandliviiudn Uszansannisld
{elulnsiaunisaisziuogfuszansninng
Ilulpsiauvestnilng (Biswas and Ma, 2016)
LmeqmﬁmmiﬂsLﬁaLﬁmﬂizﬁw%mwmm
Judseleviuazannisgydevesielulasiau
Tildlulevnfsaududelulasiau 1ileaann
lulewrsiinainlinisazanvesbunsnlufu
RUNNTU (@A, 2557 TUsUNT LavAue,
2564) visemstadelulasiausiuiunislanay
\Aiwmods (Liu et al, 2006; Gao et al., 2020)
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Table 4 Nitrogen use efficiency on sweet corn production at Uthai Thani province in 2017

Item Nitrogen level (kg N/rai) P-value
8 16 24 32 40

N removal (kg/rai) 26 29 26 26 27 ns

Agronomic N use efficiency (kg/kg N) 54 39 23 22 18 *

Physiological N use efficiency (kg/kg N) 92 166 113 225 192 ns

Apparent N recovery efficiency (%) 50 28 10 9 5 ns

ns: not significant, * : significant at 5% level probability

HANDULNUNIUATEFND
idlefinnsansansuyNaLATYgRalag
Tdnsenieeldfifiatuannislie
M831831831NN15M4J8 %o A1 value to cost
ratio (VCR) (Table 5) wud1 n1slvdelulmsiau
gns1 16 nn.N/13 Tinansuunugnsuazan
VCR (3.0) gean sty n1swandralnananily
Ausrumileryafudouin 9. giesdl Ad
dunieing 1.34% eavedadduuselov
103 un/nn. uazlnumadeuiiadals 94 un./nn.
msladelulnsiaudnsi 16 nn.N/LS saudule
Woaa 5 nn.P,0s/l5 wazdelnuny 10 nn.

K,0/15 fonnduaiunisasuuasidussausig
owsiiiganafualudesn1svesinlng
yu Lleaninnstmandneonluueniiud
AnduUTinusinensiigadeiios 10.6 1.8
war 7.8 nn. N, P wag K/As aud1du wse
Anduiiletls 10.6 4.1 uag 9.4 nn. N-P,Os-
K0/l nsidednlnaninuludnsifangn
131509 UTIN AR 519N ST AR U AU
nandndigninoenlarniiuiild Seilfszuy
nsudsluszezerufineudduillefinnglale
disnduasluludu augafuuTuiavessig
01vnsTigyme

Table 5 Value/cost ratio of nitrogen fertilizer application in sweet corn production at Uthai Thani

province during 2017 cropping season

N-P-K rate Yield Increased Gross Cost of Net VCR
(kg N-P,O5- (kg/rai) yield return fertilizer return
K,O/rai) (kg/rai) (Baht/rai) (Baht/rai) (Baht/rai)

T1 (0-5-10) 2,803 0 0 508 - -
T2 (8-5-10) 3,213 410 2,050 770 1,280 2.7
T3 (16-5-10) 3,419 616 3,080 1,033 2,047 3.0
T4 (24-5-10) 3,353 550 2,750 1,296 1,454 2.1
T5 (32-5-10) 3,510 707 3,535 1,559 1,976 2.3
T6 (40-5-10) 3,525 122 3,610 1,822 1,788 2.0

Note: 21-0-0=6.90 Baht/kg N, 0-46-0=26.00 Baht/kg P,Os, 0-0-60=13.50 Baht/kg K,O, Sweet corn price = 6.40

Baht/kg

autAvashundInMsiiuieagalng
deisouiiisudvsnavestelulasiau

RomsiUasuulasaudRvesiundsnsiiuiien

(Table 6) wud Ysunaduniengliunnaieiu

10

fureulgn dAneglurag 1.29-1.45% Liesain
wspodadumiiofugnaudreeanluueniiui
wazwdefialilomzdnlifudaiuinaniios
Gnteswiriu 3dldsnnneroniaifudunietng
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aslulufu n1sdenisdesindunislaimeeniiy
TudnsinzanisazanunsoiindunioTnglu
Aule (Willigen et al,, 2008) flawsiindunseing
Tufuasdfiutuuszana 1-10%/3 (Gunina and
Kuzyakov, 2022) ﬂizmﬂimaé?qasﬂum%fauﬁﬂﬁ
BunieTnggneyesaaieist N1IINAIIVEISIA
omnsluAudedn daueavledauasinunaiden

Liusnsinsfiumsadinannnisdanisdeiuusig
\aveglutig 127-131 uag 88-105 un./nn.
AINETU UATN1TANANYeIneaneTauay
TnunaBeulufiugs esannslddegnsiane
othwiailodumsndatnlnamiuvonnunng
wazoavleadusimemnsiignaisludliing
Tnsiamzegadshufifidofudufunie

Table 6 Soil properties after harvesting sweet corn at Uthai Thani province in 2017

N rate (kg N/rai) pH OM (%) Avail. P (mg P/kg)  Extr. K (mg K/kg)
0 55 1.45 125 97
8 53 1.34 131 96
16 5.2 1.36 127 88
24 4.8 1.45 129 105
32 5.2 1.35 127 91
40 4.4 1.29 120 96
Mean 5.1 1.38 127 96
F-test ns ns <1 <1
CV (%) 9.8 8.2 13.8 28.1
™ not significant
A3UNaNIINAADY ibiefitervesiu dunsedng Woanesaiiu

nsugndilnanauiuglausng 3 Tu
Aus il 2. giusil FalduveTngen (1.30%)
wuin nslddelulasiau dn51 840 nn. NS T
nandninidonlduandeiu Tasdiaiog
Tuae 3,213-3,525 nn/ls usigendinasladlade
e Talnanevauswadelulnsiay faaunis
Y=-0.6989x +44.985x+2803 (Y=Nauanin
x=Uglulnsiau) neilan R=0.9106 eiasgh
HARBULNUVNGATHEAA AIe35 VCR nuinsld
Jelulasaudns 16 nnN/As saududevieains
9ns1 5 nn.P,0/ls wazdelnuny §ns1 10 nn.
K,0/l3 WinanouunuALAvaLATYERaLNTige
Frlnadinispeldsmensanun 257 3.7 uae
23.7 0. N, P uag K3 anuddiv uazsine1nis
figapmelufunandn 10.6 1.8 uaz 7.8 nn. N,
P wag K/I3 muaiu nsdanisdelulasiauly
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