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Fertilizer management on growth and yield of sweet corn
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ABSTRACT: Sweet corn is a crop that requires relatively high contents of plant nutrients. Plantation of sweet corn
under intensive chemical application leads to low economic return, and continuous chemical application over a
long term enhances soil degradation. Therefore, the objective of this study was to investigate the effect of fertilizer
management on growth and yield of sweet corn. The experimental design was a randomized complete block with
7 treatments of different fertilizer applications and 3 replications, including 1) control (no fertilizer), 2) chemical
fertilizer recommendation based on the Department of Agricultural Extension’s practice (FP), 3) chemical fertilizer
recommendation based on soil testing (FS), 4) FP + S. saman residues 500 kg/rai, 5) FP + S. saman residues 1,000
kg/rai, 6) FS + S. saman residues 500 kg/rai, and 7) FS + S. saman residues 1,000 kg/rai. The study was carried out
in a loamy sand upland soil in a farmer’s field located within the Lam Pao sub-district, Mueang district, Kalasin
province. The results showed that the FP + S. saman residues 1,000 kg/rai' treatment showed a trend for the highest
unhusked and husked ear yield (2,240 and 1,705 kg/rai, respectively) as compared to the other treatments. When
considering economic return, the FS treatment gave the highest economic return over fertilizer cost (13,652 THB/
rai) relative to the others. The results of this study demonstrated that fertilizer recommendations based on soil testing
can be an alternative way for farmers to reduce fertilizer costs for sweet corn production.
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Table 1 Soil properties prior to sweet corn plantation
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14.9 UAY1.9% ANANRL LazieRY (soil texture)
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Parameter Value
Sand (%) 83.2
Silt (%) 14.9
Clay (%) 1.9
Soil texture Loamy sand
pH (soiI:HZO; 1:2.5) 5.37
Electrical conductivity (soiI:HZO; 1:2.5) (dS/m) 0.02
Organic matter (%) 0.02
Total nitrogen (N) in soil (%) 0.01
Available phosphorus (P) in soil (%) 0.001
Exchangeable potassium (K) in soil (%) 0.001
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Table 2 Soil properties after harvesting sweet corn

Treatment Soil pH EC OM Total N Available  Exchangeable
(soiI:HZO; (soiI:HZO; (%) (%) P (%) K (%)
1:2.5) 1:2.5)

Control 6.22 0.04c 0.1 0.004c 0.07c 0.001bcd
FP 6.35 0.12b 0.2 0.011b 0.10b 0.002bc
FS 6.46 0.11b 0.2 0.009b 0.12b 0.001cd
FP+S. saman residues 500 kg/rai 6.33 0.15ab 0.2 0.011b 0.11b 0.001d
FP+S. saman residues 1000 kg/rai 6.27 0.14ab 0.3 0.016a 0.14a 0.002a
FS+S. saman residues 500 kg/rai 6.36 0.15ab 0.2 0.013ab 0.17ab 0.002b
FP+S. saman residues 1000 kg/rai 6.41 0.19a 0.3 0.016a 0.22a 0.003a
F-test ns ** ns ** ** *

V. (%) 1.99 26.21 4.67 20.39 20.39 19.28

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice
FS; chemical fertilizer recommendation based on soil testing
Means in a same column followed by the different letters are significantly different by LSD (p<0.01 (**), p<0.05 (*))

ns; not significantly different (p=0.05)
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Days after sweet corn plantation

Figure 1 Sweet corn height as influenced by fertilizer management

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice

FS; chemical fertilizer recommendation based on soil testing

Vertical bars represent standard error of the difference (SED)

** represents significantly different by LSD (p<0.01)
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114189 25.2-122% (Table 3)

]

Table 3 Above ground dry matter yield of sweet corn as influenced by fertilizer management

Treatment Above ground dry matter yield (kg/rai)
Control 254d (-)

FP 318cd (25.2%

FS 417bc (64.2%

FP+ S. saman residues 500 kg/rai
FP+ S. saman residues 1,000 kg/rai
FS+ S. saman residues 500 kg/rai

FP+ S. saman residues 1,000 kg/rai

564a (122.0%
470ab (85.0%

)
)
472ab (85.8%)
)
)
500ab (96.9%)

F-test

*%

C.V. (%)

16.99

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice

FS; chemical fertilizer recommendation based on soil testing

Means in a same column followed by the different letters are significantly different by LSD (p<0.01, **)
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41 AnduldilomuAnugiin+aings 1,000 nn./ls
waTlaANANATIZITRL+ANAET 1,000 NN /13 19k
ANear89ind1alwaindy 22.25 93, way
21.41 2. AudEL Feflaanuenaanndningu
B wazanmsaesiind e TnaluinFual At
pnenaNnnd s duladldiens 5.3-26.4% dou
Sruaniliu wasduauiiniasnaesdainaly
AnsuldlanuAtugin+a1u93 1,000 nn./ls
JesuAuuetin+aings 500 nn./ls wasilaniupn
Apsziiau+aINgs 1,000 nn./ls Tianlaiuansing

i Lwﬂﬁfﬁmquﬁlﬂgqndwﬁﬁuﬁ'uj aeieiltindnAty
NNADH (p<0.01) wrinsldilevinlisuanilngand
1l4i]ef 13.4-50.0% (Table 4) Teaanndasy
ANOE WATAME (2553) 718979 Nsldlamiu
ARAsziAuIaNnUTeBurEdliauuiin/lsgegn
Ao 8,533 fln/l3 gandnlaildtle uslifipauuansing
AunislddeninAiuuetirdaniuiedunsd uaz
I9IUANT UATANY (2540) lAANHINIIAANI3E
sanaastyidninrasinnlng wud naslanauts
Naam (fa“mmqmﬁmimmmﬂ?ﬁuﬁﬁwdm 5nn./
19) WA ueauaetingntneg (15.8 @3, Faunnndn
a1laiadigas 15-15-15 891 50 nn./ls



140

WNWNEAT 45 (1) : 133-142 (2560).

Table 4 Length and number of sweet corn ears as influenced by fertilizer management

Treatment Unhusked ear  Ear number (ear/plant) Total ear number (ear/rai)
(cm)

Control 17.2d (-) 1.0c 7,620d (-)

FP 19.7bc (12.1%) 1.2abc 8,990bcd (18.0%)

FS 18.5cd (5.3%) 1.1bc 8,640cd (13.4%)

FP+S. saman residues 500 kg/rai 20.7b (17.4%) 1.4ab 10,410ab (36.6%)

FP+S. saman residues 1,000 kg/rai 22.3a (26.4%) 1.5a 11,430a (50.0%)

FS+S. saman residues 500 kg/rai 19.9b (13.5%) 1.2abc 9,220bcd (21.0%)

FP+S. saman residues 1,000 kg/rai ~ 21.1ab (19.9%) 1.3ab 10,160abc (33.3%)

F-test wox ok ok

C.V. (%) 3.95 10.49 10.49

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice

FS; chemical fertilizer recommendation based on soil testing

Means in a same column followed by the different letters are significantly different by LSD (p<0.01, **)

uandamadumininaesinalne nudnld
JemuAuuetin+angs 1,000 nn./ls Huualiiald
dminuazuanandnanneutandenuazuds
Uenidenaasdnalnageiiga ddliuansinean
AnfuldilemuAiuuzin+aingg 500 nn./ls da
FNANIIATIZEAU+ANAT 1,000 NNn./l3 dannen
AAsviAu+aINgs 500 nn./ls waztlaninen
PICEREV N Lwﬂﬁﬁwﬁmm:mmﬁm@;\mdﬂzﬁ'ﬂﬁ
pnAuuzi wazlildils adnaiiidAynieads
(p<0.01) (Table 5) FaganAdastl sy uazAY
(2540) lFAnwnavasnsldilefaansoniulanil
Tudalnananu wudn nslonavlemessanivla
Jewadl Winananaasinainagendnlddaiaiiaie
den feleiendufanszgadefidiunn N
Aaudnege adefastenaansdald N Gudu
wvasansiidnAnyzesdnatng uanannil angiie
waTANLY (2553) WU nslddlamuATiasnzvinug
8ms1 20-10-10 184 N-P_ O -K O nn /13 Tiuandn

a99919Ina 1,156.80 nn /13 lalumnsingainnisld
f]eiAdidnsn 20-10-10 999 N-P O_-K O nn./l
Fanuyaln dms1 1,000 nn./1g, deiaiidna
16-7.5-7.5 984 N-P O -K O nn./13 saurfuyaln
amsn 1,000 nn./ls wazdaiafidns 10-5-5 199
N-P 0 -K O nn. /13 faariuiyalr §m3n 1,000 nn./ls
T¥nanam 1,197.70, 1,193.50 waz 1,139.50 nn./1s
ANRIAL welnanangandnlaldily wazainnig
Anminud uanandndalnaluifulddanis
AdAT zITA UL TN gand s Fulddamnuan
Wizt BauAnsnafunsAnELes Xu et al. (2014)
Ladnensgndainalunnmamasoniialu
dsznan wud naslddlanufigiFaamouusi
Tunnswdndnainelfuananaesdninagdige fe
2,000 nn./l¢ %q@;\mdﬁmﬂm’ﬂﬂmm’ﬁmmzﬁﬁu
(1,912 nn./19) uaznisldilomuuuuredinymsns
(1,872 nn./13)
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Table 5 Weight and yield of sweet corn ears as influenced by fertilizer management
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Treatment Unhusked ear weight  Unhusked ear yield Husked ear weight = Husked ear yield
(g/ear) (kg/rai) (g/ear) (kg/rai)

Control 118.17b (-) 900c (-) 59.18c (-) 451c (-)

FP 207.31ab (75.4%) 1,580b (75.6%) 135.33bc (128.7%)  1,031b (128.6%)

FS 233.13a (97.3%) 1,776ab (97.3%) 177.73ab (200.3%)  1,354ab (200.2%)

262.67a (122.3%)

FP+ S. saman residues 500 kg/rai (
294.00a (148.8%)
(

(

FP+ S. saman residues 1,000 kg/rai
245.67a (107.9%)
FP+ S. saman residues 1,000 kg/rai 250.82a (112.3%)

FS+ S. saman residues 500 kg/rai

2,001ab (122.3%)
2,240a (148.9%)
1,872ab (108.0%)
1,911ab (112.3%)

210.67ab (256.0%)
223.83a (278.2%)
211.57ab (257.5%)
212.53ab (259.1%)

1,605a (255.9%)
1,705a (278.0%)
1,612a (257.4%)
1,619a (259.0%)

F-test *
V. (%) 15.81

o

15.82

Hok

19.47

ke

19.47

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice

FS; chemical fertilizer recommendation based on soil testing

Means in a same column followed by the different letters are significantly different by LSD (p<0.01, **)

5. naRAULNUNRINALeElunIsNARTI NG
nY
pniulatlamnaAndiassiaulinanea LN
NANANLeIgandInA3L (Table 6) feaenndas
fiu iAtld (2554) TevinnnsAnenlunisdgndnatne
U9 N9ldtlaanAdAI TR ansWn LY
nslddandinnnndinislddeniuaiuusinlang

900 U/ls uaz Xu et al. (2014) Anwnisdanig
Jeludninalunnmamenuinlulseinaau
wudn neldunnadimscsiaulinanouuwnu
wiariu 18,288 uw/ls %qzﬂqndﬂmﬂ@'ﬂﬂmuﬁ
éﬁmfmtyLLuzﬁﬂumm%mﬁfniwm (16,881 uw/19)
wazldijomnudsnisueaineasns (16,037 uw/ls)

Table 6 Economic return over fertilizer cost under fertilizer management in sweet corn production

Treatment Fertilizer value  Unhusked ear yield Yield value = Economic return over
(THB/rai) (kg/rai) (THB/rai)®  fertilizer cost (THB/rai)”

Control - 900 7,416 7,416 (-)

FP" 1,504 1,580 13,019 11,515 (55.3%)
Fs? 982 1,776 14,634 13,652 (84.1%)
FP"+ S. saman residues 500 kg/rai® 4,004 2,001 16,488 12,484 (68.3%)
FP"+ S. saman residues 1,000 kg/rai‘” 6,504 2,240 18,458 11,954 (61.2%)
FS”+ S. saman residues 500 kg/rai” 3,482 1,872 15,425 11,943 (61.0%)
FP?+ S. saman residues 1,000 kg/rai” 5,982 1,911 15,747 9,765 (31.7%)

FP; chemical fertilizer recommendation based on the Department of Agricultural Extension’s practice

FS; chemical fertilizer recommendation based on soil testing

"Chemical fertilizer 46-0-0 =641 THB/ 50 kg, 15-15-15 = 862.25 THB/ 50 kg (A1INAqeLATHFNANTINEAS, 2558)
“Chemical fertilizer 46-0-0 = 500 THB/ 39 kg, 18-46-0 = 185.32 THB/ 9 kg, 0-0-60 = 296.33 THB/ 17 kg (d11in24y

Lﬂﬁ‘Hﬂﬂ'ﬂﬂ’ﬁ‘Lmﬂ'ﬁli‘, 2558)

¥S. saman residues =2,500 THB/ 500 kg (WU1N15AUYA, 2559)

“'S. saman residues =5,000 THB/ 1,000 kg (W uNFlAWA, 2559)

“Ear fresh weight yield price of sweet corn =8.24 THB/kg (AR1ARNNLEDY, 2559)
“Economic return over fertilizer cost excluded labor and other costs



142

@91

Q

AsuladamuAiuuein+anas 1,000 nn./ls
Juualiuldnanandndrainanounazudsilan
wWaan (2,240 wag 1,705 nn./l3 Auans) genan
ninFy waidefansaniidmuniendnsuldde
AINANTLAIITAAULT AR UL UNAIIN A4
1’71'@91 (13,652 u/19) AnHANANE LT Iudn
nsldianinnAdiassiauiiazilunig@en
Mﬁﬂummmﬁunumﬂ%’ﬂﬂmﬁzﬁwﬁ*ummam
dralnanu

ANIBLAN

muﬁﬁmﬁiﬁ”ﬁ*wnuq ANYUNITIALAINIY
dsrnnnuruindszandeudszunns 2559
NANENAENIIANTANN waziluaNNlanI
F11n197UNgNITENIIdAN19BUNT IR IR IAY
AMINENRUTRULAY

LANATA9DY

nIATINaINERS. 2524. 41alna. lenaNsATnsENd 4.
Wi 15-22.

nsudslaINNNTINEAs. 2553, 4nlwananu. unasdeys:
http://goo.gOSmxez. AuLile 27 WoAANew 2558.

AARAYNLIEed. 2559, :AAUAT F1alnanaulaiin
waf 1. unasdaya: htp:/oitly/2dMbJ2T. Auile 29
LN 2559,

nzymad NguN nu agoen. 2557, Auuazie. unasdays:
http://goo.gl/HBHtkx. Aulile 13 Wqﬂ'ﬂm&lu 2558.

Watlel dnmziuni. 2554. Lwﬂ‘iuiaﬂﬂﬂmmmwmm
AU, N1AIUgIANEN ALZINEAS NMNANENdE
INHATANGRT, NIINN,

vimilel dpmziud uavilseiid Fseimuiiiund. 2559,
Judesin. unasdaya: http:/www.ssnm.info. Aulile
11 F9nnAx 2559.

UIUINNFIAUA. 2559. a‘wmmu'ﬁ wnaadiaya: http:/goo.
gIuFNVFV. Auidle 28 s 2550,

IEE TG Y] ﬁquﬁ ¥gns AuAn, daoUns mwuu ANAT
adasdne, nigns Uszanaifiu uasimn IWﬁm 2558.
ﬂm:f’m’]ﬂﬂuﬂLL@"’ﬂ?_I@?_INLM&J’]“’@N@’]M?UH’WN@M
dralwamaulupiumilangaawiunene. nassequ
AT NTAULAIILWTNER AT 4 04 TansunsTEIAll
WAtIDY A9781, AITA.

WNWNEAT 45 (1) : 133-142 (2560).

1 Ameng. 2647, mmqmmmgidﬁumﬁmﬁ@q. favinga
2. AnzinEAsANaRs inAnenAuauw i, 423 wi.

Beyayadl AU, gmaun lngius uazunn dugnn.
2550. @wﬁwmmmﬁmﬂﬂﬂ@ﬂwmm@mmimmuim
tmmmm:@mmwmﬁwmmm. wnaadaya: http:/
g00.gl/XxcScy. AULHD 26 WEAANIEW 2558,

sz waztlszion, Beaud Weewnus uavdan e
\Eeend. 2540. nanvsldtleNaaauailn fonru
Jeinilsadninamuiiaslugasuaiiu. unssinn:
http://goo.gl/izvRbXM. AuLie 9 fuene 2558.

WiF 553193, 2549, MinUAYAENITIATITAUNALATL,
AAREINTNEININAULAZRILIAR BN ADLY
NBAIANAAT NMNANENRE VUGN, 141 Ui,

swaung D9ng. 2539, 4alwa: nsudn nsldulszlaml nis
Apazifiloyin uaznistneneamaluladgnumsns.
el AnENERS IANENAYINERSANARS.
274 wih. .

23s0uanT qiunweddnd, finens Aunes, 1@aeudn
WU, a999904 ReNAnLIat, sz wiazlszion
wazged g9l 2540, naveatjaBuvivdaiingingeg
sian1eLiulaingeaRuganLLeukATNSRTALR
waznananyasdininamu. unasdiaya: http:/goo.
gl/MPOADbo. AiLila 9 fienel 2558.

At aednszans. 2557, waneansldiuduniduarilani
sanigasytiuinuesd1ainnluganndtunan.
IIANTUAUNEAT. 42(RUTLNLAL); 259-262.

dinddidsegianiainmas. 2568, Bunauuazyarngth
m']ﬂmﬂmmmmm 11 2554-2558. undstaya:
http://goo.gl/W3ePJB. Aulila 8 NOBNIAN 2559.

d1inanuAsegianisinems. 2558. Audndnalnamiu.
unasdiaua: http:/goo.gliZ1soH1. Aulde 11 fuenew
2558.

annyie fuasty, Wk 9nend, Annioyaud faundl, 1aq

q
o

a a o s 3 k73 an
azidan, @15m 935N, anAas Adesdne, Aadny
w1 wavayasnl \WeuAsgne. 2553, na1eensld

+

Y@ nuannA9aeaianaurstuazinlneNanan

3
[

d1alnn. nguAdelgianen diinddenamniadanis
NARNINITNAT.

Kunlanit, B., P. Vityakon, A. Puttaso, G. Cadisch, and F.
Rasche. 2014. Mechanisms controlling soil organic
carbon composition pertaining to microbial
decomposition of biochemically contrasting organic
residues: Evidence from midDRIFTS peak area
analysis. Soil Biol. Biochem. 76: 100-108.

Xu, X.,P.He, S.Qiu, M. F.Pampolino, S. Zhao, A. M. Johnston,
and W. Zhou. 2014. Fertilizer recommendation
for maize in China based on yield response and
agronomic efficiency. Field Crop Res. 157: 27-34.



