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Abstract

The research aimed to investigate how fertilizer application affects soil properties, primary nutrient
uptake, yield and compare cost and return of mung bean cultivar Chainat-3 production, grown in sandy loam
soil in Chai Nat province. The study used a randomized complete block design (RCBD) and included five
replications. Four treatments were applied: 1. control (no fertilizer use), 2. foliar spray (Fertilizers 25-5-5 and
15-30-15 at a rate of 50 ¢/20 liters of water), 3. chemical fertilizer at a rate of 4.5-3-3 kg N-P,0s—K,O/rai, and
4. chemical fertilizer at the rate of 4.5-3-3 kg N-P,0s—-K,O/rai + rhizobium biofertilizer. The collected data
included measurements of soil properties, above-ground biomass, primary nutrient uptake, yield component,
and yield. The results indicated that there were no significant differences among treatments regarding soil
properties, yield components, dry matter, and nutrient uptake (p>0.05), with the except of soil organic matter.
The application of chemical fertilizer at a rate of 4.5-3-3 kg N-P,05—K,O/rai + rhizobium biofertilizer, significantly
increased plant height (p<0.01) and yield (p<0.05). The experimental results showed that growing the Chainat 3
variety of mung beans in the sandy loam soil of the Doem Bang soil series requires the application of fertilizers.
This can be achieved through several methods: using only foliar fertilizers (specifically, 25-5-5 and 15-30-15
formulations), applying chemical fertilizers at a rate of 4.5-3-3 kg N-P,05-K,O/rai, or a combination of chemical
fertilizers with rhizobium biofertilizer. An economic analysis indicated that the use of foliar fertilizers yielded the
highest return on investment, which was calculated to be 4.20.
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Table 1 Soil analysis before planting

Analysis value

Parameters Optimal value®
0-20 cm 20-50 cm Average
Soil pH (1:1) 6.8 7.0 6.9 5.5-7.0
Electrical conductivity (EC) (1:5) 0.09 0.06 0.08 non saline
(dS/m)
Organic matter (%) (Walkley and 1.09 0.47 0.78 > 1.0
Black)
Available Phosphorus (Bray II) (mg/kg) 69 24 ar >8
Exchangeble Potassium (mg/ke) 37 25 31 > 40
(NH,OAc pHT)
Sand (%) 56.0 55.0 - -
Silt (%) 258 25.6 - -
Clay (%) 18.2 19.4 - -
Texture (Hydrometer method) Sandy loam  Sandy - Loam, Clay loam, Clay,
loam Sandy clay loam

YDepartment of Agriculture (2021)
ANTIUNUNITNAADY

MIunuNIsAaesuUVdsaNysalneluuden (Randomized complete block design; RCBD) $1uaw 5 41 uax 4
ASUNTNAADY 18axBYARSUNINAaRILERASlU Table 2

Table 2 Treatment details of fertilizer management in comparison with the control treatment

Treatments Symbols Describes

1 Control No fertilizer use

2 FAM Foliar spray of fertilizer 25-5-5 and 15-30-15 at a rate of 50 ¢/20 liters
3 RDF 4.5-3-3 kg N-P,05-K,O/rai

4 RDF + Rhizobium 4.5-3-3 kg N-P,05-K,0O/rai + rhizobium biofertilizer
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milu Inglvidensly 2 ads ldun aded 1 Lﬁaﬁuﬁqﬁmmq 22 Ju Wudeindngns 25-5-5 631 50 n¥useri 20 Ans
wag adadl 2 LﬁaﬁuﬁaLﬁaaawq 43 Ju Wudeindngns 15-30-15 8031 50 nfuseth 20 Ans waglddeiniinuisunis
yaaoafl 3 uar 4 Tsuudlatewnd il (1) sestumaundouign felslulanaundsnaiidmunliluusiassiunis
mamw%’auﬁ’uﬂEJWQaWa%’aLLazﬂeﬂwLLwaL%auLﬁué’mswﬁﬁﬂmumlﬁuLwisi’ﬁ’umivmam uaz (2) LﬁaﬁuﬁaLﬁaaaﬂq 20 Ju
TdﬂaluimsLﬁluﬁmﬁaﬂ?nﬁm’]ﬁﬁmumlﬂumG‘iﬁumimaaa memslsedeadunau dostnanailgn wasnsiufunay
(Department of Agriculture, 2021) lnglduans 46-0-0 Juans 18-46-0 uazdegns 0-0-60 PN AUREINaRER
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uenNBunuth Austs 2 seduaudn Ao 0-20 uaz 20-50 wuRnsvasgnduden Aufufazenlaiunnsiis
eada tnedufisenvesiu 51 6.1-6.5 mn1sutliilufiu (EC 1:5) 581319 0.02-0.03 W dTiudnowns Jnoglu
sedulaifn FunTetngluiusi (0.85%-0.86%) oalesaiiduussloniludugs (50-53 fadnsusodlania) uay
TnunaBouiuanidsulslufugs (25-34 fladnsusioAlaniu) (Table 3) mslddegunuusing o liviliaudRmaniives
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King Mongkut’s Agr. J. 2026 : 44 (1) : e0265494 5

Table 3 Effect of using fertilizer on soil chemical properties after experiment of mung bean cv. Chai Nat-3

Treatments Soil pH (1:1) EC (1:5) OM (%) Avail. P (mg/kg) Exch. K (mg/kg)
(dS/m) (Walkley and (Bray II) (NH4OAc pHT)
Black)

0-20 20-50 0-20 20-50 0-20 20-50 0-20 20-50 0-20 20-50
cm cm cm cm cm cm cm cm cm cm
Control 6.2 6.5 0.03 0.02 0.69° 0.80 45 56 28 25
FAM 6.0 6.4 0.03 0.03 0.76 % 0.87 50 55 32 27
RDF 6.2 6.6 0.02 0.02 0.92 % 0.85 a7 48 41 23
RDF+Rhizobium 6.2 6.6 0.02 0.03 1.03° 0.92 59 53 38 25
Mean 6.1 6.5 0.03 0.02 0.85 0.86 50 53 34 25
F-test ns ns ns ns * ns ns ns ns ns
CV (%) 6.1 8.6 29.2 233 20.3 159 25.2 26.6 234 28.1

Mean within a column followed by the same letter is not significantly different by DMRT (P > 0.05), *=0.05 and ns = non-

significant

asAUsENOUNANER wasnanAnuasd Ty

nslddeguuuusing q ldviliesduszneunandndudounndnsiunieadd duderlianueniinaeds 10.4
wuRns s1wauiindadaredueds 12.6 Hn Suiuwdedaudeaseiineds 12.1 wén uaztmin 1,000 Wwénadey
78.4 n3u Nursw’aidah et al. (2014) e91win nsldtslifinadesuundadaudensioin uazdwiin 100 wisludy
Fen Feorainanuanedade Wy é’ﬂwmmawwwaaﬁ’uﬁ:ﬁu%a N3vIAs1Ine s IzluRY vieYIIawazIsnsld
Jg (Yin et al,, 2018) undnavilinugedu (p<0.01) wagnandn (p<0.05) uansi1aiu tnensldle dns1 4.5-3-3
Alansu N-P,0s-K,0 mals + Lslaifeau ﬁﬂﬁmmgwaaﬁuﬁaL%ﬁaqﬁﬁqﬂ Wi 76.2 wuRuns LLazwawﬁmqaqm—Laﬁlﬁ
205.3 Alanfusiols (Table 4) aghslsfiniu wuin nslde dn31 4.5-3-3 Alansu N-P,0s-K,0 siols + lsleiTeuld
ﬂ??ﬂ@d%@dﬁuﬁiLS?JEJ?bLiJ'LLGlﬂGi’NﬁJUﬂ’IﬂﬁﬂEJLﬂﬁa'&h%ﬁ&l? (4.5-3-3 Alansu N-P,0.-K,0O fals) uanuinmisun1snaass
Iﬁ{jElmnﬁuﬁgqaawi’w%’umswmaaﬂﬁmmqqé’uqaﬂdw‘fﬁumswmamﬁ 2 mslidenisly (Jeindngns 25-5-5 wag 15—
30-15 $931 50 n¥usievn 20 An%) wagmsunITNAAe 1 nshdldde hiuatuaw) WiaTu 10-22% uay 20-33%
AU

Lﬁl@ﬁﬁ]’]im’]ﬁ’l%Uﬂ’]i%ﬂa@ﬂiﬁﬂﬁlﬂ'EJ (f3umuAL) Nun fudeilinandnana LﬁaLﬁsvﬁ’w‘fﬁ’umammﬂdﬂﬁ
FULUUAIT 9 69 17-24% usn1stideguuuusing 4 ndulinandaliunnsaiu (Table 4) Wwutdeanuauideves
Asaduzzaman et al. (2008) wui1 fudlgasiug BARI mung-5 finsiaiaydulauaznandnanas dlisinsldde vie 1
Jeluszius vesinsliefliauna egrslsfinm aziiuin dunismeassil 4 msldie §ns1 4.5-3-3 Alanfu N-
P,0s—K,0 iols + lslodon (RDF+Rhizobium) IWnandniade 205.3 Alansusels wildunndnsiusiiunismeassi 2
way 3 Falvinandn 189.7 waz 204.7 Alandusiels mudidu sgrslsfimuaziiui srsunsvaaesiifinisldlsladeusu
Freviilinananuiiuiu 30% LﬁaLﬁaUﬁUﬁﬁ’umuqu WULReIUL3Seves Ehsan et al. (2023) Fanudn msldidols
Tonfoutisiiunandnudnd udeafis 12% wazn15@nw1vee Hussain et al. (2011) wuin nsldduegranunzaui
audftyegBwenssyivlauasnandnvasiuden

wavosmslitesefuiliiuiAe wuin mslidoguuuusing 4 fasilidvdifuievesdudvunndaiunisada
(p<0.05) Tnedaden lushsunsveassil 4 ﬁlﬁ%ﬁﬂa 951 4.5-3-3 Alansy N-P,0.-K,0 sials + lsluideou deviliiu
Rerganidndeniildsulesnsdu 4 lnedaduiifiuies widu 0.205 sesasn fe f3unsmaassd 3 uazdzuns
naaesi 2 fediiuien Wiy 0.175 waz 0.173 muddu dwsisunisnaasdlildade ﬁmm"’%ﬁtﬁuﬁmﬁwﬁqm b
0.148 (Table 4)
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Table 4 Effect of using fertilizer on plant height, yield components and yield of mung bean cv. Chai Nat-3
Treatments Plant height Pod length Pods/plant Seeds/pod 1,000 Yield Harvest

(cm) (cm) seeds (g) (kg/rai) index
Control 57.3°¢ 9.9 11.3 12.1 75.4 1570  0.148°
FAM 62.4 11.5 11.8 12.0 77.8 189.7%  0.173 %
RDF 68.6 * 10.1 13.3 12.2 80.3 2047° 0175
RDF+Rhizobium  76.2 2 10.1 13.9 12.3 80.0 2053°  0.205°
Mean 66.1 10.4 12.6 12.1 78.4 189.1 0.175
F-test *x ns ns ns ns * *
CV (%) 8.4 18.3 12.6 3.2 4.9 12.5 14.4

Mean within a column followed by the same letter was not significantly difference by DMRT,

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

waddandrumilefunaznisgaldsinermnmanvasivy

nslddesuuuusing 9 hivi’ﬂﬁma%amwdaumﬁaﬁ‘uLLagm‘a@mﬁmQmmwé’ﬂmadﬁuﬁﬁL%aﬁﬂauﬂiuﬁuﬁ'auﬂu
NIBUANEITU (p>0.05) Imafﬁlﬁmﬁm‘a@mi%’ﬁmmmiﬁ% 16U N P wa K wdswihiu 15.20 4.10 uaz18.70 Alandu
Aols mua1Ru (Table 5) wansloiiuin 53L6?J&J’Jﬁ’uﬁjsﬁaum 3 dnsgaldsn K > N > P agaslsfinnu ﬁu‘ﬁﬁmmqmu
anysafluszivdiunans nsléleguuuusng q Tdvilsftsduinanisealdsmennamdn (N P K) sy Tuannislald
o (Ffr¥umunw) wilinasosziuauituvessigoanesdludiuvesiudn (0<0.05) (Table 6-7) loUszifiudnau
sumﬁmmmsﬁﬁ"aL%aﬁadmﬁamﬁudﬁ 5’1L%&J’Jf?fmmﬂmmaﬁsmLLaziuImLausLuﬂ%uwmﬁqdﬂdW\laaWQ%’a Falaeviily
udsmevsvaniviilunsifinemgeesiy sUnuunsaien nsieigdulasaznslinandaveadaden lae
Meena and Varma (2016) 15U@jﬂﬁ6L%EJﬂuU‘ixmﬂ§uﬁEJ Afieauduiusiuvunse wuin Wielwldnandn 83.8
Alansusiels 5’3L%&Jﬁﬁmﬁq]mslﬁﬁﬁmmmwé’ﬂ WU 6.94-1.01-7.56 Alandu N-P-K siols @ennassiunan1sdne1ves
Choudhary et al. (2013) wWui1 51"31,6?1&131&’14'5: RMG-268 ﬁﬂgﬂiuﬂﬁzmﬂﬁuﬁa fiferudufunsievusiu Lﬁ@l@iﬂsﬁmw
3.2-6.4-0 kg N-P,0,—K,0 siols in1sgaldsinemisvdn wiadu 10.99-1.22-9.18 Alansu N-P-K siols Trinandn
Wiy 189.4 Alansusiels

Table 5 Effect of using fertilizer on above-ground biomass and nutrient of mung bean cv. Chai Nat-3

Treatments Above-ground biomass Nutrient uptake (kg/rai)

(kg/rai) N P K
Control 1,007 15.20 4.20 17.60
FAM 1,101 15.40 4.20 17.20
RDF 1,188 15.00 3.80 19.60
RDF+Rhizobium 1,234 15.20 4.20 20.40
Mean 1,133 15.20 4.10 18.70
F-test ns ns ns ns
CV (%) 18.0 6.3 10.9 13.8

ns was non-significant difference

Havaen1sldderonnududuressineomsiarUsunanisanldsineimslugdiusing q v nden wuin nsld
Yelavibinnududuvesiulasiau uazlnunadeouluwda d1du lu uwasiufeninuanaieiu Tnefidniades dmsy
Tulnsiau 3.43% 0.97% 1.98% uaz 0.69% muawu anududureslulasuluwdageniilu diu wazideon Tusue
firndsvodnuvadon winfu 1.30% 2.01% 1.58% wag 1.72% awadiu (Table 6) dauvleaneda nuin nslided
nasieAududureweanedaluudn Tnassunismaassdi 1 ﬁﬂ%mmmmL%m%ummmam%’aﬁwﬁqﬂ \ade 0.86%
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dmsudiudu q vesuder wuin lufinnuuenaedunisadfvesanududuremeanesa sgndlsfnuudndaiim
\uduvesreanesaginitly didu uaziden mudidu dwiuumanisgelisinemsvesindolinaaenndeaiu
AaNtuvessInmsitludiusg 9 (Table 7) A nslddelivilisinaunisgaldsineimsunnsneiy (p>0.05)
sniulnanisgaliveanesaluduveaudaunnseiu (p<0.05) WawFouisududiunsmaaesd 1 lildds (hiu
muAw) wud fnsgelisinreanesaludiuvesudnsidian lade 2.56 Alansu P sels Tuvazdidhiunismnassildde
finsnaldsmneanasa agsening 2.62-2.69 Alansu P sals ﬁ’dﬁgumﬂdﬂagmmwm 9 finasioUuIN1saalYdsn
Woale3aluwdn iosnnsgueanesasiunumdfglunisaiaudauazdndonnzdedivinasinnoanealufud
Wigawe (Parvez et al., 2013)
NARBUUNUNINLATEFNIRINANTIHY

\defansandmanouunuainnisamulidesuuuuing 4 dmdunsuandudeaiugdoun 3 Avgalusauu
18 Sawdadeum wuin sfunismaaes mslidendy faduisufofvennunsnsluiiui iudemilu 2 ada de
Jeindngns 25-5-5 wag 15-30-15) Iinanouunudusuinisamugeiiga 1% VCR 4.20 (Table 8) usiiledinnsldny
gnTuuzd war/viesaudunslddelsluden ndulinanauwnuanas

Table 6 Effect of using fertilizer on nutrient concentration in each part of mung bean cv. Chai Nat-3

Treatments N concentration (%) P concentration (%) K concentration (%)

Grain Stalk Leave Pod Grain Stalk Leave Pod Grain Stalk Leave Pod

shell shell shell

Control 3.39 094 191 0.66 0.86° 033 0.44 0.16  1.29 1.90 1.46 1.63
FAM 3.44 099 2.07 0.69 0.88% 0.36 0.48 0.14  1.29 1.76 1.45 1.67
RDF 3.43 096 197 0.73 0.90° 0.34 0.45 0.14  1.30 2.16 1.64 1.79
RDF+Rhizobium  3.46 099 197 0.70 0.90° 0.37 0.44 0.13 132 2.24 1.79 1.79
Mean 3.43 097 198 0.69 0.89 0.35 0.45 0.14  1.30 2.01 1.58 1.72
F-test ns ns ns ns * ns ns ns ns ns ns ns

CV (%) 1.8 7.6 9.6 10.2 2.6 15.1 12.8 29.1 29 21.7 16.5 8.0

Mean within a column followed by the same letter was not significantly difference by DMRT,

* significant difference at p < 0.05 level, and ns was non-significant difference

Table 7 Effect of using fertilizer on nutrient uptake in each part of mung bean cv. Chai Nat-3

Treatments N uptake (kg/rai) P uptake (kg/rai) K uptake (kg/rai)

Grain Stalk Leave Pod Grain Stalk Leave Pod Grain Stalk Leave Pod

shell shell shell

Control 10.10 324 692 0.58 2.56 ° 1.14 1.52 0.14 385 6.58  5.04 1.44
FAM 10.25 342  7.16 0.61 262 124 1.66 0.12 383 6.06 5.02 1.48
RDF 10.23 332  6.80 0.65 2.68° 1.14 1.56 0.13  3.87 748  5.68 1.58
RDF+Rhizobium 10.30 342  6.82 0.62 2,69 ° 1.26 1.54 0.12 392 7.76 6.18 1.58
Mean 10.22 335 693 0.61 2.64 1.20 1.57 0.13  3.87 697 548 1.52
F-test ns ns ns ns * ns ns ns ns ns ns ns

CV (%) 1.8 7.5 11.1 10.1 2.6 14.6 13.0 292 29 21.7 16.5 8.0

Mean within a column followed by the same letter was not significantly difference by DMRT,

* significant difference at p < 0.05 level, and ns was non-significant difference
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Table 8 Effect of using fertilizer on economic return of mung bean cv. Chai Nat-3

Treatments Yield Increased Gross Gross Cost on Increased Net Net VCRY
(kg/rai)  yield (%) benefit return fertilizer cost benefit  return
(Baht/rai)
Control 157.0 - 5,338 - 0 - 5,338 - -
FAM 189.7 21 6,450 1,112 265 265 6,185 847 4.20
RDF 204.7 30 6,960 1,622 397 397 6,562 1,224 4.08
RDF+Rhizobium 205.3 31 6,980 1,642 aav aav 6,533 1,195 3.67

YWCR = Value to Cost Ratio; Fertilizer price on January 2024: 46-0-0 (16.5 Baht/kg), 18-46-0 (24.0 Baht/kg), 0-0-60 (17.5 Baht/kg),
25-5-5 (115 Baht/kg), 15-30—15 (150 Baht/kg), Rhizobium (250 Baht/kg) and yield price: 34 Baht/kg
Source: Office of Agricultural Economics (2024)

ayUnanIsAne)
nsldegunuusig q lumsugndandentustoum 3 Avgnluuninmdageviiun ludusiudunse Smindeum
Lﬂuﬁuﬁﬁﬁuw’%ai’mqLLazU%mm‘[WLmaLs‘?ﬁauﬁLLamﬂﬁaulﬁﬁw LLGiW@aWB%’aﬁLﬂuﬂﬁﬂmjﬂqq wudn nslddewnd §msn 4.5-
3.3 Alansu N-P,0.—,0 aols + lslodon Hudsmsiimnzausonisifiunandn wazdmalviuiivsunaBuniedag
ity Tnelinananiade 2053 Alansusiold widlefinsananuduemaasvgin nslidemslulien VCR gafian
(4.20) usliinandn 1wds 189.7 Alandusels aehqvl,iﬁmumﬂ%ﬂﬁﬁufﬁLG?JsrﬂuLwiaxﬁyuﬁmﬁﬁmimauﬁammau uaz
AUABINITTNDINS WelfinUszansnmnswan

AnfnssuUIZNA
qwu%’ﬁlﬁlﬁ%wluqmmua}'mmﬂﬁwﬁfﬂmuﬂmxﬂiﬁmmﬁa'dl,a'%u":mmmam% F9uLazuIANgsy (@ndl.)

nsfidausaulunisilsuunainuvesiidey
ATUANTISL oy auyfigiu: aneth gatiae, 3du3ni wiluud. MUTRNNTITY nstidusauluniseenuuy
NIMIARRY NIVAFEY LAdediloTn ’3‘§mil,ﬁ°u Joya waz criteria: Yyulg) Suassay, Iaesed wduwia. nsdafiudeya
nsAsIzideya n1suUsHa: mam aeiie, Ao i uduuia. mainndinsalka nisuans mawisuiieuiutonsd
v3easdaug vidsonquiifiu: aeth gawae. mafldusaulumadeuduatuune: aed gaviae, augite fuiasey.
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