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Effect of Integrated Fertilizers Management on Yield of Sweet Corn on Loam Soil

at Nakhon Sawan Province
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Abstract

This study aimed to investigate the effects of chemical fertilizer, organic material, and mycorrhizal
biofertilizer on soil properties and yield of sweet corn cv. ATS-12, which was grown in loamy soil in Nakhon
Sawan province from 2022 to 2023. The experiment employed a randomized complete block design (RCBD)
with four replications. The seven treatments of integrated fertilizer management are as follows: 1. control
(unamended soil); 2) chemical fertilizer applied at the rate of 20-6-15 kg N-P,05-K,O/rai (100% RDF); 3) chemical
fertilizer at the rate of 20-6-15 kg N-P,O5-K,O/rai + chicken manure (100% RDF + CM); 4) chemical fertilizer at
the rate of 20-6-15 kg N-P,05-K,O/rai + chicken manure + mycorrhizal biofertilizer (100% RDF + CM + AMF); 5)
chemical fertilizer at the rate of 15-4.5-11.3 kg N-P,0s-K,O/rai + chicken manure (75% RDF + CM); 6) chemical
fertilizer at the rate of 15-4.5-11.3 kg N-P,05—K,0O/rai + chicken manure + mycorrhizal biofertilizer (75% RDF +
CM + AMF); 7) chicken manure + mycorrhizal biofertilizer (CM + AMF). The chicken manure was spread over the
plot at the rate of 1 ton of dry weight/rai, and mycorrhiza biofertilizer was added to the bottom of the hole
prepared for planting at the rate of 5 g¢/hole. The collected data included measurements of soil properties, AMF
spore numbers, yield component and yield. The results indicated that different integrated fertilizer management
significantly affected of root colonization (p<0.05), plant height (p<0.05), ear diameter (p<0.01), ear weight

without husk (p<0.01) and yield (p<0.01). However, there were no significant changes observed in soil properties
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and AMF spore number after an experiment (p>0.05). The experimental results indicated that planting the sweet
corn variety ATS-12 in the Taphan Hin soil series necessitated the use of fertilizers. Fertilizers could be applied
at the recommended rate alone (100% RDF), or in combination with chemical fertilizers and chicken manure
(75-100% RDF + CM). Alternatively, they can be used alongside chemical fertilizers, chicken manure, and
mycorrhizal biofertilizer (75-100% RDF + CM + AMF), or with both chicken manure and mycorrhizal biofertilizer,
resulting in justified investments. In evaluating the economic value, it was observed that using chemical fertilizers
at the recommended rate produced the highest return on investment during the first and second growing
seasons, with returns of 2.72 and 2.87, respectively.

Keywords: fertilizer management, sweet corn, economic return, arbuscular mycorrhizal fungi, soil property
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Table 1 Treatment details of integrated fertilizers management in comparison with the control treatment

Treatments Symbols Optimal value
1 Control No fertilizer
2 100% RDF 20-6-15 kg N-P,05-K,O/rai
3 100% RDF + CM 20-6-15 kg N-P,05-K,O/rai + Chicken manure?
a4 100% RDF + CM + AMF 20-6-15 kg N-P,05-K,O/rai + Chicken manure + Mycorrhizal biofertilizer #
5 75% RDF + CM 15-4.5-11.3 kg N-P,05-K,O/rai + Chicken manure
6 75% RDF + CM + AMF 15-4.5-11.3 kg N-P,05-K,O/rai + Chicken manure + Mycorrhizal biofertilizer
7 CM + AMF Chicken manure + Mycorrhizal biofertilizer

Y Chicken manure at the rate 1,000 kg/rai

ZNrbuscular mycorrhiza fungi at the rate 5 g/hole
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Table 2 Physical and chemical properties of the soil before the experiment was conducted

Parameters Analysis value Optimal valueV
pH (soil:H,O 1:1) 4.2 5.5-7.5
Electrical conductivity (soil:H,0O 1:5) (dS/m) 0.05 Non saline
Organic matter (%) (Walkley and Black) 1.44 > 1
Available Phosphorus (Bray II) (mg/kg) 30 > 10
Exchangeable Potassium (mg/kg) (NH,OAC 90 > 60
pH7)

AM spore numbers (spore/100 g soil) 40 -
Sand (%) 32.51 -
Silt (%) 41.32 -
Clay (%) 26.17 -
Texture (Hydrometer method) Loam Loam, Clay loam, Sandy loam and Clay

YDepartment of Agriculture (2021b)

audinaaiivasyaliunau

nadiseaniinuaivesyaliunau U 2565-2566 wuin fujizendunan (pH 6.9-7.1) enstilni
7.3-8.1 w3Padsionns Usuadunseing 54-58% Usnadlulpsiausiovan 2.0-2.5% Usinmusleanesanavn 0.80-3.21%
uazUSinalnunadeuioen 2.47-3.249% Auu 23.7-25.8% uazdnandunivousolulnaiou 11-17 (Table 3)

Table 3 Chemical properties of chicken manure

ECY oMY Total NV Total P,Os¥  Total K,0V Moisture C/N
Year (dS/m) (%) (%) (%) (%) content (%) ratio
2022 7.1 7.3 54 1.82 3.21 3.24 25.8 17
2023 6.9 8.1 56 2.80 0.80 2.47 23.7 11
Standard value? ~ 5.5-8.5 <10 > 20 >1 > 0.5 > 0.5 <30 <20:1

Y EC: Electrical conductivity; OM: organic matter; Total N: total nitrogen; Total P,Os: total phosphorus; Total K,0: Total potassium
2/Department of Agriculture (2005)

¥
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n
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nsldefifistuainnssuiBmunu (Udpuay et al, 2022)
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vdaugn Téud UATendu msthliidih VnaduvSeing siearesaiduusslevy uasTnunadouiuanideulduansing
1 (p>0.05) fdloandunasnanaruliatiauovesiiogaiu Insfundsugnitsansd fen pH sewine 4.8-5.0 B
fisgdumnudunsadauin Ansilniegluszaulihy senine 0.04-0.06 WEFmudsewns TUsuudunieing
spiuUILNaNs SEMine 1.32-1.72% WoameSaiiluuslevy seiuge seming 22-31 fladnfusienlaniu wazTnunaios
fuaniasulsl seAuUIunansiisgs sewine 94-138 Tadn3usioflansu (Table 4) nanfe laiwuanauanseszinams
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Table 4 Effect of integrated fertilizers management on chemical properties of the soil after the experiment was
repeated in 2022 and 2023

Soil pH (1:1) EC (1:5) OM (%) Avail. P (mg/kg) Exch. K (mg/kg)

Treatment (dS/m) (Walkley and Black) (Bray II) (NH4OAc pHT)
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023

Control 48 5.0 0.05 0.06 1.55 1.47 20 30 86 137
100% RDF 4.5 5.1 0.09 0.06 1.28 1.74 19 32 90 131
100% RDF + CM 4.7 5.0 0.11 0.06 1.37 1.74 25 34 97 146
100% RDF + CM + AMF 4.8 4.9 0.09 0.05 1.54 1.65 26 27 104 122
75% RDF + CM 4.9 5.0 0.06 0.05 1.25 1.86 22 30 93 140
75% RDF + CM + AMF 4.9 5.0 0.06 0.06 1.37 1.69 22 29 73 122
CM + AMF 5.1 4.9 0.04 0.08 1.25 1.88 21 38 115 167
Mean 4.8 5.0 0.04 0.06 1.37 1.72 22 31 94 138

F-test ns ns ns ns ns ns ns ns ns ns
CV (%) 59 35 53.1 30.4 16.0 14.2 21.8 31.1 30.2 22.8

ns was non-significant difference
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Table 5 Effect of integrated fertilizers management on AMF spore numbers, root colonization, and plant height
of sweet corn cv. ATS-12, repeat tested in 2022 and 2023

Spore (spore/100 g soil) Root colonization rate (%) Plant height (cm)
Treatment
2022 2023 2022 2023 2022 2023
Control 110 173 99 98.3 % 223° 213°
100% RDF 172 195 85 100.0 @ 233 230
100% RDF + CM 139 110 91 98.4 2 2352 239 @
100% RDF + CM + AMF 252 197 89 97.9 2312 2332
75% RDF + CM 212 209 85 98.3 236 ° 2352
75% RDF + CM + AMF 183 165 91 97.52 231 234 @
CM + AMF 221 222 84 946" 234 2 232 @
Mean 184 181 89 97.6 231 231
F-test ns ns ns * * *
CV (%) 56.0 33.9 13.4 2.0 2.2 35

Mean within a column followed by the same letter was not significant difference by DMRT.

*Significant difference at p<0.05 level, and ns was non-significant difference.
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unnisuazidereilonoitagarsluroslsnutas sz dmalifisidenerdegldsudsslondlussduiiunnsg
fu Tneid osudazaiadanuarusolunisdifesinemisluaninuindenvesiui uandsiu (Owiny and
Dusengemunsgu, 2024)

ihntdniinveniden wasduiinilnilfunsgiuvionandniaasgquan wudn rilwavnudilldlaely
thwiiniinUeniBenuagnanaamnimnsiuiiinisladend yaliunau waedeTinm lasliimdndnenudentudi
1 uaz 2 10y 306 wag 305 niu mud i Tuvaefingsudsasimslals §na 20-6-15 Alandu N-P,0s-K,0 #els + ya
lrunau Withwilniinenidengsiian wde 309 uay 376 n¥u suddu uazdmudn mslateluynnssudsvinlinande
Fralwavuidindu luggugndi 1 woe B 2 sewing 48-86% wag 69-102% muddu Wawfisuiunssislalale
(n3u3BmuAY) azwiuin nsladedndudensaiapdvlnvesdininauiivgnluiusou tnslugguandi 1 nssuish
2 nistadewndl §ms1 20-6-15 Alandu N-P,05-K,0 #ials (100% RDF) linandnaaan Wiy 2,370 Alansusiols usld
wAnsaRUNTSUITeY 9 ﬁﬁmﬁdﬂa Pvnananszwing 1,885-2,367 Alansusels ahumaw%m%’wﬂwwmmqaﬂgn%ﬁ 2
wui n333s7 3 msldteiad Sms1 20-6-15 Alansu N-P,0s-K,0 siols+ualiunay inandngan (3,463 Alan3usie
19) ustladumnanefunssaizau 1 ﬁﬁmﬂﬁﬂﬂﬁmawﬁm 58U 2,876-3,290 Alansurals mugisiu (Table 6) agnalsh
mumuin mslddewnd 8ns1 20-6-15 Alansu N-P,05-K,0 sials+yaliwnau Wmamawﬁniwwmuﬁlﬁmmgmqqmw
nssuABlaildteda 1029 luggugn®i 2 Sesnudtmandndlnamnudiingulugguandil 2 delddeiniions 20-6-15
Alan¥u N-P,0;-K,0 dgls + yaldunau (100% ROF + CM) indufls 8% ilerFeuriivuiunandaluggugnii 1
Iuﬂumsﬁﬂsw%%mﬂﬁﬂamﬁ S1 20-6-15 Alan3u N-P,05K,0 siols (100% ROP) Wnandn wudu 21% muddiu
d8nndaeiuaITeves Domyos et al. (2018) $1841ud n1stdiadnuaiiasenau+edunsd vilidalnaninud
KanAngEn wonani Wedsuiileusswinanislddeiad 100 fu 75 Weddudvessmuush Wnandnd 1 lnamld
ety Fsaganmnsatieusendnnisliels uaznslayaliunaufudedinmluaeslse sudusumsudatnlnamy
Tufund idosniuliiinnbunieTngiutuds 1.88% Weiieuifleutuiurdeugniiidurdetngiftes 1.44%

Table 6 Effect of integrated fertilizers management on yield components and yield of sweet corn cv. ATS-12,
repeat tested in 2022 and 2023

Ear length Ear diameter Husked ear Total soluble Unhusked ear yield
(cm) (cm) yield (g/cob) solids (%Brix) (kg/rai)
Treatment 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 %
Increase
by year
Control 204 209 524b 512¢ 306 305b 126 150  1271°  1,717° 35
100% RDF 204 218 531%® 5433 3193 3602 13.7 14.8 2,370 @ 2,876 ° 21
100% RDF + CM 203 216 5462 541 3497 3762 13.2 14.2 2,340 @ 3,463 @ a3
100% RDF + CM + AMF 205 212 54423 5235 3423 3532 12.8 14.5 2,367 2 3,290 @ 39
75% RDF + CM 212 216 5432 5532 3412 3742 129 14.6 2,324 @ 29752 28
75% RDF + CM + AMF 21.2 218 537%® 5402 3383 3807 13.1 14.4 2,063 2 3,134 @ 52
CM + AMF 206 211 535%® 5402 3383 35872 13.2 144 1,885 % 2,895¢2 54
Mean 206 214 5.37 5.36 333 358 13.1 14.6 2,089 2,907 39
F-test ns ns *x ** x* ** ns ns ** *x -
CV (%) 2.8 2.8 1.5 2.1 a4 5.8 4.0 32 14.0 114 -

Mean within a column followed by the same letter was not significant difference by DMRT.

**significant difference at p<0.01 level, * significant difference at p<0.05 level, and ns was non-significant difference.
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NARBUUNUNINLATEFNIINNNT I

dlofiasamana ULy BNFAMUMIIANTUBFULUUAN 9 EMTUNTHENY iwavui Ugnlufus Jmin
UATENTIA MU A A7 1 nssd 2 msladednsuuzti 20-6-15 Alansu N-P,0s-K0 sials TinanauumiAuAmnng
awpusniian 1o VCR 272 Wleanillite 1 vm aEli3unanouuy 272 um (Table 7) daungUandi 2 wuin nssAsd 2 ms
Tadednuuzth 20-6-15 Alansu N-P,0s—K,0 sials warnssIiad 3 nslalednamuiuei 20-6-15 Alaniu N-P,0s—K,0 sials
+ yalAunau Wid VCR 287 waz 2.50 msdnsiu uidlefinmsdanstesmsing q ndulinaneuinuanas dedeutumslilate

Table 7 Effect of integrated fertilizers management on economic return of sweet corn cv. ATS-12 tested in 2022
and 2023

Year Treatments Fresh ear Relative Gross Gross  Cost on Increased  Net Net y
yield yield to benefit return fertilizer cost benefit return VeR
(kg/rai) control (%) (Baht/rai)
2022 Control 1,271 100 5,720 0
100% RDF 2,370 186.47 10,665 4,946 1,817 1,817 8,848 3,129 2.72
100% RDF + CM 2,340 184.11 10,530 4,811 3,147 3,147 7,383 1,664 1.53
100% RDF + CM + AMF 2,367 186.23 10,652 4,932 8,266 8,266 2,385 3,334 0.60
75% RDF + CM 2,324 182.85 10,458 4,739 2,693 2,693 7,765 2,046 1.76
75% RDF + CM + AMF 2,063 162.31 9,284 3,564 7,812 7,812 1,471 -4,248  0.46
CM + AMF 1,885 148.31 8,483 2,763 6,450 6,450 2,033 -3,687 043
2023 Control 1,717 100 7,727 0
100% RDF 2,876 167.50 12,942 5216 1,817 1,817 11,125 3,399 2.87
100% RDF + CM 3,463 201.69 15,584 7,857 3,147 3,147 12,437 4,710 2.50
100% RDF + CM + AMF 3,290 191.61 14,805 7,079 8,266 8,266 6,539 -1,188  0.86
75% RDF + CM 2,975 173.27 13,388 5,661 2,693 2,693 10,695 2,968 2.10
75% RDF + CM + AMF 3,134 182.53 14,103 6,377 7,812 7,812 6,291 -1,436  0.82
CM + AMF 2,895 168.61 13,028 5,301 6,450 6,450 6,578 -1,149  0.82

YWCR = Value to Cost Ratio; Fertilizer price in December 2021: 46-0-0 (21.2 Baht/kg), 18-46-0 (29.0 Baht/kg), 0-0-60 (25.0 Baht/kg),
Arbuscular mycorrhiza (120 baht/kg) and yield price: 4.5 Baht/kg

Source: Office of Agricultural Economics (2022)

a3UNanIsANY
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