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Study on Effectiveness of PGPR Biofertilizer on Growth and Yield of
Sweet Corn Variety Hi-brix 3
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ABSTRACT

The purpose of this research was to study the effect of PGPR biofertilizer on growth and yield of
sweet corn cultivar Hi-Brix 3 using two types of PGPR biofertilizer containing Azospirillum sp. and carrier
materials using different sterile methods (autoclave and irradiation) 4 replications of RCB experiments were
planned with 7 treatments. The study was conducted in an experimental plot at the Lopburi Seed Research
and Development Center (clay loam) and the Nakhon Sawan Agricultural Research and Development Center
(sandy loam) during 2016-2021. The results showed that use of both PGPR biofertilizers in the Lopburi Seed
Research and Development Center experimental plot yielded similar results for 6 years, with 4 treatments
resulting in Hi-Brix 3 sweet comn cultivar with total unhusked ear yield and husked ear yield (1,642-3,621 and
1,195-2,142 kg/rai, respectively) were treatment 1, chemical fertilizer application 20-5-10 kg N-P,0s-K,O/rai
(recommended rate), treatment 4 fertilizer. Biological PGPR type 1 combined with chemical fertilizer 20-5-
10 kg N-P,0O5-K;O/rai treatment 5 applied biofertilizer PGPR type 2 with chemical fertilizer 20-5-10 kg N-P,Os-
KoO/rai (recommended rate) and treatment 6 applied biofertilizer PGPR type 1 with chemical fertilizer 15-0-
7.5 kg N-P,Os-K,O/rai (75% of recommended rate). Besides, the experimental results of the Nakhon Sawan
Agricultural Research and Development Center, it was found that all six years had experimental results in
the same direction and had unhusked ear yield and husked ear yield at 1,800-3,037 and 1,267-2,146 kg/rai,
respectively. It was also found that the application of both PGPR biofertilizers resulted in Treatment 4 was
applied with PGPR Biofertilizer type 1 together with chemical fertilizer 30-10-5 kg N-P,Os-KyO/rai
(recommended rate) sweet corn cultivar Hi-Brix 3 had the highest total fresh pod weight the sweet com
yield of Hi-Brix 3 varieties from both experimental plots meeting the standard sweetness level. ACFS. 1512-
2011 (8-18 “brix) and increased the population of Azospirillum sp. Azotobacter sp. and Bejjerinkia sp. in soil
by 5-68% compared to treatment 1 and all three bacterial genera. In nitrogen fixation, between 0.005-0.636
pumol CHy/hr indicated that the use of Biofertilizer PGPR can help reduce the use of nitrogen fertilizers, and

to achieve a clear effect, further studies are needed.

Keywords : PGPR-I Biofertilizer, sweet corn, Hi-brix 3, clay loam soil, sandy loam soil
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AugITenasiaunadaiugiivanyd eAududusiuiumis) (clay loam) fanugauanysauiunans
UsiaBunietag (OM) 1.31-1.77 Wesidun audunsn-n1a (pH) 7.18-7.55 Weanesaiduusslevu
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fiadnfumenlan3u (Table 1) uarluudasit 2 gusifouasimuinisinunsunsadssn doRuduRusuuunne
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n3A-A"4 4.91-5.80 Woano¥adifudselovu 200-15.00 fadnsunodlansy Tnunadouduanudeouln
104.50-123.00 fiadn3uneflaniu mmmﬁmamjaLﬂﬁé’mﬂLLuzﬁmméﬁlmwﬁauﬁé’mamiu Table 1

Table 1 Soil analysis of Lop Buri Seed Research and Development Center and Nakhon Sawan

Agricultural Research and Development Center between 2016-2021

om! Available P2 Extractable K3 pH* Chemical fertilizer recommendation rate
Year (%) (mg/kg) (mg/kg) (1:1) (kg N-P,05-K,O/rai)
Lop Buri Seed Research and Development Center [Clay loam]

2016 1.31 256 56.5 7.18 20-0-10

2017 1.72 297 90.7 7.54 20-5-10

2018 1.75 218 80.8 7.50 20-5-10

2019 1.77 220 80.5 7.52 20-5-10

2020 1.70 200 79.4 7.50 20-5-10

2021 1.68 210 82.4 7.55 20-5-10
Nakhon Sawan Agricultural Research and Development Center [Sandy Loam]

2016 1.28 2.00 110.0 5.80 20-10-5

2017 0.60 14.24 104.5 491 30-10-5

2018 0.69 12.78 107.1 5.00 30-10-5

2019 0.71 13.01 105.1 5.10 30-10-5

2020 0.75 12.00 101.5 5.30 30-10-5

2021 0.69 15.00 123.0 5.34 30-10-5

'Walkley and Black (1934)
%Bray and Kurtz (1945)
*Thomas (1982)

“Peech (1965)

2. m’mgﬁutﬁmﬁm (Height of harvest)
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15-0-7.5 Alansu N-P,0s-K,0 nols ﬁmmqﬁmﬁm?{mqwm Ao 159.1-213.2 \wufuns fauandly Table 2
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3. dwnilnansrudden (Unhusked ear yield)

Prvuiugle-uing 3 Aivgn a ulawmeaesdl 1 quoidounsimunudaiugiivany3 lud 2559
wu ynnssuivesenimindnansiuFenluuanmetunadd nenssis 6 Tajefnmiiensuuui 1
saffueiatl 15-0-7.5 Alandu N-P,0s-K,0 mals fiutindnansuddonuaztmindnanuenidongaiig
fin 3,621 AlanYumels sosasnfe nesudsi 4 TaysdanmiiRensuuud 1 saufuleied 20-0-10 Alandu N-
P,0s-K,0 m8ls waznssuisd 5 FLéiJ:sJ%amwﬂ?]ﬁaﬁquﬁ 2 %amﬁuﬂmﬂﬁ 20-0-10 Alan3u N-P,0s-K,0 nols
#9 3,186 waw 3,111 Alan3unels muddu (Table 2) MnuaMINAaBsRINAINUI N330T3T 4 uas 5 1v
Jodanmdidiensauazuuy warmlnavuiugle-usng 3 Sdmindnansudenluunnanstunisais
Pndiunystanmisaeauuuivsyansnmlunnanetu mavaaedud 2560 wuan n35udsd 5 Tadedanm
fiFfonsuuudl 2 safuyeindl 20-5-10 Alan3u N-P,0s-K,0 Aals aralnavuiugle-uing 3 fumiindnan
'iamﬂﬁaﬂajﬂﬁfjﬂ 9 2.862 Alansunols se9a9 A NI5IAA 1161'11&@13?' 20-5-10 Alan3u N-P,0s-K,0 o3
Wissenafien uaznssudsi 7 TajsTanmiidfionsuuudl 2 safudoiad 15-3.75-7.5 Alandu N-P,0s-K,0 7@
15 gaunmsneasdlud 2561 2562 uay 2564 WU NISIAINAADIT 4 éamﬁuﬂamﬁ 20-5-10 Alansu N-P,Os-
K,0 mols Ggwﬂwmmmﬁuﬁjla-u%ﬂsg 3 ﬁﬁmﬁﬂﬁﬂamwﬂﬁaﬂqqqm A9 2,430 2,222 uay 3,007 Alansumels
AE19U (Table 2)

uan1snnaedlud 2559 vaautasd 2 AuoITolarianININEATUATAITIA WU NNNTIATNAABL]
dhmindnansiudenunnnsiuessitoddamieadn lnenssudsi 4 Tajstanwidfensuuud 1 sy
Jaiadl 20-10-5 Alanfu N-P,0s-K,0 nols Suwiindnansauiudengsdign Ae 2,140 Alantunels sesasunie
N353 7 TasTanmidfiensuuudl 2 ufudeiadl 15-7.5-3.75 Alandu N-P,0s-K,0 nals ns3uAsd 5 las
Fanmitafionsuuuil 2 saufuyeiadl 20-0-10 Alandu N-P,0s-K,0 nels waznsdsi 6 lajeanmitafions
WU 1 %auﬁuﬂmﬂﬁ 15-7.5-3.75 Alansu N-P,0s-K,0 nols Ao 1,993 1,967 uaz 1,967 nlansunols
LU (Table 2) wagnnnsaisinaurluiinruunnanafuneadd uenanidmun nssuisnaaesiily
Jowilsnsfisrtu unlasfanmitifiorseuasiuy Siwdndnansudenluuanaeiunsads aruuanis
naaedlud 2560-2564 wum VnnssETEVaesT AV uugle-Uing 3 SdwiindnanTauFonuanmafiuy
ognsfitfoddnyianeadn dauandlu Table 2 uonnidmun nssudsd 4 5 6 wae 7 ddlaetanmiiddens
saufuyeiad vilnamlnavmuiugle-uing 3 lwdndnanmuuienluuananafunssuisd 1 dlayewnd
Saruuzdnifissesaden Tnsianznssudsd 6 uay 7 iladstinmidfionssnsuysiad 75 Wenduaves
Sz Flmdiun Yedanmiitiensvisfunandauazanaununsordaluiewesnslaysiadadle
AAARINUNANITNARBIIEY Aasnsuazamy (2560) 715184117 Ysdanmiiifienstieifiunandnannisley
Jaiadl uagannuyumsHanu TN uRugle-Uing 3 la
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4. YwinilnaaUsniuden (Husked ear yield)

mamﬁmm%nmmﬂ’uﬁ:ia—ﬂ%ﬂ% 3 fiugn o ulasmeaesil 1 Ausifoussinndaiusivanys Tud
2559 wua1 ynnsaAsnaassiviindnantenidenluuanastuneadn Tnenssudsi 6 lajeTinmiiiiens
wuudl 1 safuennil 15-0-7.5 Alan3u N-P,0s-K,0 mels fumiindnansiuudenuazthmiindnanUeniden
asiign Ao 2,142 Alandumels sesasnde n35udsi 4 laysTrnmiidionsuuud 1 saufuyeiad 20-0-10
Alanfu N-P,0s-K,0 mels uaznssndsi 5 lastanmitdfionsuuuil 2 saudueiad 20-0-10 Alandu N-P,Os-
K,0 mals Ao 1,920 uaz 1,813 Alansunels mMua1du (Table 2) MNNANITNAABIFINATINUI NTSUIST 4
uay 5 lyjsthnmiidfensauaziuy wanilwevnuiugle-uing 3 Sdwindnanteniudenluuanmefiums
afid dlmiunyeTanimitidesnuuiiussavsamlauanaeiu venanddmum nssudsi 4 wasnsnsi 6 Ty
JoTnmiidiorselaiientu unladsniludhsiuananetu Tnenssdsi 6 laysiadl 75 Wosdunvesdnm
wuguAinEAy aunssidsi 4 lajaindaudaruusi dmdun nsleysdanmiiifenssiud
Jowniidins 75 Wetdunvesdnauuzimuaiinseiau aunsalminindnaaUsnidenvesurilnann
wugle-uing 3 qqmﬁmﬂﬂ;’%wﬁ’uﬂ:mﬂﬁﬁmﬂLLuzﬁﬂ aonAanIty fasnsuazAmy (2560) 1318971U1
Jotnmitifosmedunandnannslsyond uazannununisudauninamiuiugle-uing 3 1n @aunis
nnaeslud 2560 WU N55UARA 5 Iéila%amwﬁ%ﬁmguwﬁ 2 %auﬁmjamﬁ 20-5-10 Alandu N-P,0s-K,0 Ao
15 amlnavuitugle-uing 3 Slhwiindnandendengsitan fio 1,607 Alansunsls sesasn e nesuAsd 4
TajeTnmiidiersuuudl 1 saudueiadl 20-5-10 Alan$u N-P,0s-K,0 aels waznsndsh 6 lasTanmiidn
91SUUUT 1 éauﬁ’uﬂamﬁ 15-3.75-7.5 Alansu N-P,0s-K,0 nols arunisnaaeslud 2561 uay 2562 wun
n33uAEvnaesil 4 sawduyeiadl 20-5-10 Alandi N-P,0s-K,0 nels mlnavusitugle-uing 3 Shinutndnan
Usnidengean Ae 1,349 uaz 1,582 Alandunels muddu waglud 2563 wuan yanssuidveasdluiinany
wanaetuneadd uarlud 2564 wuan n3sudsi 6 ladedanmAidfonsuuudl 1 saududeiadl 15-3.75-7.5
Alan$u N-P,0s-K,0 sials aalnevuiugle-uing 3 Suwiindnanueniudengeiian fo 1,953 Alansumels

ax = v ' Ao o aaw
LLagv‘!ﬂﬂiiﬂjﬁWWaaﬂmﬂﬁqﬂLL@ﬂV\’NﬂuaﬁnqmuﬂﬁqﬂmﬂqmqﬂaﬂmﬂﬂLLaﬂ\ﬂu Table 2

Han15neaadlul 2559 veauUadl 2 AUEITELATIAILINITINYATUATAITIA WU NNTTUTTNARDI

(Y] a

ihinAnanvonidonuanestuosaditeddymaada lnenssudsi 4 lajsTanmiidieonsuuud 1 s
U:EJLﬂﬁ 20-10-5 Alan3u N-P,0s-K,0 nols ﬁﬁmﬁmﬁamﬂamﬂﬁaﬂqaﬁqm e 1,577 Alandumels sosasnie
nssudsd 7 lajsFanndidfionsuuudl 2 safuyeiadl 15-7.5-3.75 Alan3u N-P,0s-K0 nols n351Asi 5 1a
YoFrnmiidfensuuudl 2 saudueiail 20-0-10 Alan3u N-P,0s-K,0 mels wagnssidsi 6 laysdanmiidd
91SUUUT 1 %amﬁuﬂmﬂﬁ 15-7.5-3.75 Alansu N-P,0s-K,0 mals Aip 1,447 1,423 wag 1,437 Alansunols
MUY (Table 2) uaznnnssuIsfinaulufinnuunnnisiumaaia uaNIINLEMUI nsuiinanosiily
Yowadidnsnientu ualwjeTanmiidfiesauazuuy Shwindnasondonluusneatuneadd arunanis
naaedlul 2560-2564 nun YnnsIIIENARBITNAVUTLSLE-USNY 3 SuwrindnanUeniUFenunnanafiu
pgTiteddnyBeneada dauandlu Table 2 uanvinidemun nesus7 4 5 6 wag 7 SslaysTrnmiifiens
saffuyeindl vilvenlnevuitugle-uing 3 Sdweindnandeniudenluuanansfunssdsd 1 dlayewnd
Sanuuztiiissesaien Inslanznssudsd 6 uay 7 iladstrnmidfiorssuduleiadl 75 Wesdunves
Sz §lmdiun Yedanmiitiensviefunandauazanaununsordalueswesnslaysiadadle
AonAaedfuNANIITNARBITRY Aansuazamy (2560) 51891171 Yednmidfiensseifiunandnannisly
Joindl uazanauyunssdneilnaviuiugle-uing 3 la
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5. aAnand1eEln (Pod Width)

21 Table 3 wum luf 2559-2564 v1lwaruiugle-uing 3 fugnluulameansdl 1 qusidouas
WamwdaiugRvany3 nanssuisneasdludanuuanniaiunieada aunvamaassi 2 queideuay
fimumainuasuasarsse wu lud 2016 Anunmsdnvemnnssisneassluiinnuuanaieiunisadn way
Tudl 2560-2564 YnnssuTEVAREs P1TnAvURUSle-USNg 3 SaunnednuanasesnsdidedfyBonsada
uanINEMUN N33 4 5 6 uae 7 FlaysTrnmiiiienssmtuandl vilvmlnevmuiugle-uing 3
farumnednluuenasfunssadsd 1 fadsedsnsuusiifiseadien

6. Aue13ln (Pod length)

AUTIEN Lﬂuﬁaﬁ??i’mﬁﬁwaﬂﬁq@mmwmawém 21nMsneaeslu Table 3 WU SzTniwmmmﬁu'ofia—
uing 3 Agnluntameassii 1 queddouagiamuudaiugiivanys Tud 2559 2562 2563 way 2564
nnnssuisnaasauednluunnniaiunieada Tnedaueidndneglusedu 1 (> 20 wufimg) uay
5¥AU 2 (> 15 D3 20 LuRLInT) muwasiwﬁiyzﬁaﬁugﬂmwm W.A. 2551 UNw.1512-2554 (ﬁwﬁfﬂmmgmﬁuﬁy’]
\NYATUAYDINIUWNR, 2554)

auuUamnaesdl 2 guiisouasimunisinunsuasaasse wun Tud 2559 yansnidinaaedludiaoy
uanaefumeadd aaulud 2560-2564 NnnssuAsvaaesdanuuanaistumeada nsanuendndneyly
5¥AU 2 (> 15 09 20 WURAWAT) kazTeaU 3 (> 10 D9 15 LwuRlung) muwazswﬁagaﬁfﬁ%uﬁ%ﬂwz W.A. 2551
1UNW.1512-2554 (éﬂﬂ’ﬂmmgmauv‘:ﬂLﬂWiLLazmmiLLﬁqma, 2554) Fauanslu Table 3 UBNANG FaNUN
nssuIsd 4 5 6 uar 7 FdlaysTanmiiifiensmiutueind vilvurinamuitugle-uing 3 denuenadn
luumnenefunssudsi 1 flaoieiidnsuusinfivonafen

7. AUNIU (Sweetness)

PIUNINTFIU 1N, 1512-2554 Taimuadennves 11alwanan 21 waeda 912lwed deanumay
Tnefusunumendwimusiiazaneiilalunosni 9 ssmuing Corix) ludnwaeiainidvdoludiudonyuiude
Anfuda 9nuanismaaesd 2559-2562 wun ‘tTniwmmmﬁuﬁjia—U'%ﬂ% 3 fignlundaseassi 1 gmsj‘iaj"mt,az
Wauwdaiugiivany3 yonssuisamumuludamuuwnnasiunsedn nenssisd 2 Tajsdnmidaens
wuuil 1 finamnugsiian Ae 8.7-17.7 %brix sesawn Ae n33aAsH 1 Taeiadl 20-0-10 Alan3u N-P,0sK,0
nols Ensuuzthauaiiesgni) Janmmniu 8.3-15.7 %rix Iagmavaasdlud 2559 w21 ALY
YomNNTRATAWINIINATEIY 1nw.1512-2554 Tnefinnanamuey s 7.3-8.2 %brix fauandlu Table 3

waamaaesd 2 AueIseuaziaLINIsINYATUATAITIA WUIn Tud 2559 2561 2562 WAz 2563 9N
ﬂiim'i%mam%’]ﬂwwmuﬁuﬂa U3ng 3 fesiunnumuluuanansiunieais Imaﬁmmmmmaé
5% 13.3-18.1 %brix 3 mmmmmmmu 1N.1512-2554 fviun ailud 2560 uag 2564 wua YT
mmaaamﬂwmmmwuﬁla U3ng 3 mmmmmumﬂmmumqam Tagnssu3si 2 "Laﬂammwwawmnww 1
ummmmmawam fio 18.1 %brix Fagenunsgu unw.1512- 2554 g uaNANLENUIINTII3
AR IMMABATIANANAMINLEINNTIIMSEIL UAY.1512-2550 Mmuswulfieddu Taefimanamiueyszwing
15.4-18.0 “brix (Table 3)

8. Uszvnsuuaiiise

neusifiunisneaesdl 2559-2564 lvhnsaufudiessiuiietusiulssensuuaiiGests 3 via
TnelunUamnaesdt 1 auedfouasinmudaiusiivanyd fsnuusssng Azospirillum sp. lade 5.52-7.01
Logio CFU/ml Azotobacter sp. Laéﬂ'EJ 4.05-6.48 Log;o CFU/ml Wae Beijerinkia sp. LQE?IEJ 4.45-6.34 Logyg
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CFU/ml auulamaaead 2 qué’i%’aLLasﬁ@ummimwmummisé fI51unuUsE¥ng Azospirillum sp. e
5.40-6.95 Log;o CFU/ml Azotobacter sp. Wiy 4.16-5.99 Logio CFU/mL Wag Beijjerinkia sp. WAy 4.45-5.79
Logio CFU/mL uagndansviaaed wum sidesuamnaes ynssisvasesileyedanmiidfienslngui
Useuns Azospirillum sp. Azotobacter sp. Wag Beijjerinkia sp. Iuﬁmﬁmqﬁuﬂizmmgﬁwas 5-68 AIUARY
Tu Figure 1

uanandnisrndunisnaaedud 2559-2564 wua wuafidevsanuanaausnasasulninng
asalulasiaulusin lne ﬁﬂizﬁwﬁmwmwﬁﬂﬂmLﬁ]uagjizwiw 0.005-0.636 wmol C,Hy/hr (Figure 2) @4
IﬂHﬁﬁlﬂﬁﬁﬂﬂ’l‘ﬂﬁl“U:EJ%’Jﬂ’]WU%N’1mﬂ‘iﬁﬂﬂ’iLLUﬂﬁL%‘EJﬁ]%a@EJEJI’N'ﬁW]L’%’J weidesananuluaiianeves
am‘wLL’mgaw?fahimmiamuaﬂﬁ Safanuimamsneaesiuanmasadefulusssumaiinanuuananaiy
110 (Bashan and Levanony, 1990; aJJUENLLazqmﬂﬁ, 2551; Meunchang et al., 2006a; Meunchang et al.,
2006b)
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Figure 1 Number of PGPR in soil before (BP) and after (AP) planting between 2016-2021 (A) Azospirillum
sp., (C) Azotobacter sp. and (E) Beijjerinckia sp. at Lop Buri Seed Research and Development Center
and (B) Azospirillum sp., (D) Azotobacter sp. and (F) Beijjerinckia sp. at Nakhon Sawan Agricultural

Research and Development Center
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Figure 2 Nitrogen fixation of PGPR from root area of sweet corn variety Hi-Brix 3 at (A) Lop Buri Seed
Research and Development Center and (B) Nakhon Sawan Agricultural Research and Development
Center between 2016-2021
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Appendix Figure 1 Sweet corn variety Hi-brix 3 at 14 (a), (b) and 30 (c), (d) days after planting at Lop Buri
Seed Research and Development Center In 2018

Appendix Figure 2 Sweet corn variety Hi-brix 3 at Nakhon Sawan Agricultural Research and Development
Center at 30 days after planting in 2018
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