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Research and Development Production of Bio-fertilizer for rice cultivation to Growth

Promotion and increasing Rice Yield.
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This research was conducted in Ban Nongkha , Saku sub-district, Suwannaphum
district, Roi-Et province from October 2017 to March 2021. The objectives were to study the
efficiency of bio-fertilizer to rice (Khao Dok Mali 105 variety) growth and yield in sandy loam
soil. The experiment design was randomize complete block with 8 treatments and 3
replications. The treatments were composed of the non-applications and applications of
liquid and dust bio-fertilizers with the 0, 50 and 70 percentages of recommendation rate.
The data of the changes in soil chemical properties, rice growth and yield including soil
microorganism contents after treatment management were collected.

The results appeared that soil texture on the experiment area was sandy loam and
low soil fertility. After experiment, soil chemical properties tended to be better. Soil
reaction was increased from strongly acid to moderately and slightly acid. Soil conductivity
was low. The soil organic matter content, available phosphorus, available calcium and
available magnesium were higher, but soil available potassium was lower.

The rice growth in 2017 - 2020 were not statistically significant, however, the application of
dust bio-fertilizer with 50 % of recommendation rate could increase the highest rice tillage
number. The rice yield and its components were not statistically significant in all 3 years
experiment except the application of dust bio-fertilizer with 70% of recommendation rate could
increase the numbers of rice seed per spike (151 seeds/spike) which differed from control
treatment (141 seeds/spike).

The application of dust bio-fertilizer with 50 % and 70 % of recommendation rate got high
in the number of Azospirillium sp. which was statistically significant to the application of
recommendation rate in 2019 and also high in Bacillus megaterium which was statistically

significant to the control treatment in 2020.



In conclusion, the application of dust bio-fertilizer with 50 % of recommendation rate
should be appropriate to grow Khao Dok Mali 105 rice in sandy loam soil and could decrease the

chemical fertilizer expense about 50 %.
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walTYd uazuarguuiiaaniade 34.16 aamwalded (ATNAARLINT 4) LazTi 3 TuReuNNTIANGY
WousuIAN 2563 aauniisnaniade 23.58 serlaltd Larauniigigaiaie 33.48 aaAgaLTed
(1319MARLINT 5)

ALY UFUNNS LAY LB

SuAnfiunmeass fausiiaunaIny 2560 faAeusuiau 2563 lagUn 1 Suiflounaia
2560 DaLABUSUIAN 2561 TAnuTuduinsiade 72.73 Wasdusd (AN51901ANUINT 3) U9 2 Suliau
1UNSIANDUADUSUINAL 2562 TANUTUFUINS IR 69.92 WasTud (AN1519A1ANUINT 4) Azt 3 15y

HOUNNTIPUDNADUSUINAL 2563 TANuFUFUTNSIRae 71.50 Wasidud (AN151901PNUINT 5)

gunsaluazdsng

gunsal

1. wandasieTanmdmiundnguuuut wessUuuuksarae

2. wanuginvmnenugd 105 uarlewnll gns 46-0-0, 18-46-0 uaz 0-0-60

3. gUnsaifanansasyiulanaznandndn lou adumd lsaemnugs mds geende

4. gunsaliiudegnediu leun aou ey gananafinla 81933 dawanafin Uinnuadl

5. thelasamsideuaz g iunimaaes
/N3

1. TNURUNTTVIARBILUY RCBD naaastnensldudndusidediamdmiuudnguuuuiiuagng
sufudeniisnsi 0, 50 uag 70 % auAInsIznnaY tneseuiisuiunsliddaniogianetuazwiag
A (alddeeiiuasndndusitodanmdmiuund1n) s1uau 8 i3u 3 €1 520 24 wawmaaeages
ot

T1 auey (Wlddewniuavndndaueideginmamiuuidn)

T2 JepdinnuAninseinu (9-3-6 nn.N- P,0s-K,0 #ials)

T3 wandfasieTanmdmiuudinguuuu

T4 wanfaurieTnmdniuudngiuuuiuasdeind 50% suAinsesitu

T5 wanfurideTnmdmivudnsliuuiuasdond 70% auedeseiiu

T6 wanfusioTanimdmivuninguuuumauiiagaiei

T7 wandaeieginmamiuundngliuunswiazansin wazdeindl 50% AUATILATIEEAY

ee

T8 windnaieinmamiuuntiguiuuriwiiazaten wazdewnd 70% auA1lATeiny



nu1BLme : #15ui 3-5 Tdweuuaiiisun3alulnsiau (Azospirillium sp. (42)) Lazuuaiiiseazaiedaing
—
(Bacillus megaterium (CP 31/1)) JUsuuin wazd15uil 6-8 lawewuaiisen3slulasiau (Azospirillium

sp. (42)) wazuuaiisuara1eTawne (Bacillus megaterium (CP 31/1)) JULUURILAAZANEIN

A9 1 LRUEauUa9IRe (Wlasnnaneean)

T8 T5 T4 W
T6 T3 T1
T5 T7 T6

T2 T1 T3

T4 T8 2

T1 T4 T7

T3 T2 T5

T7 T6 T8

2. unuisuUasdon
sidunmsdavhulameansgen 31U 24 uias (8 #1¥u 3 91) Insulasmaassdes dvuaning
4 1UAT 817 6 1UAT
3. fumpunsA Ly
1) dmausgdndeniufiutinusunumsng : wisagsls ddh thuaed 855 il 20 dhuaaszq
Sunemssund dminfenidn Aifauuas 373294E uay 1730620N lediiiunisugninuninenusa 105
Tuinuiivisnanfeslyt eglunduyaiuil 40 yaRulununsiiidaiuasseu (Nde-pic-lsB) Inonusiiui
sonillu 24 uiasdor usiazulasgesdivuianing 4 wms 817 6 wns szEzUan 25 x 25 WwuRuns Lusses
serhetn 1.50 wns ussorseriautas Menstiuduulinds 50 wuiumns g9 50 iwufiuns wasiu
sropvnowdas 2 wes teeldfufiduiunimeassussana 0.5 19
2) ¥nslaweufuutasnifinioulivuuadvahianetiaes ulas UsuseduRnfu wdmiuudedn
el fuuuadliasiiane waamndilddesioulalns (P11) sUuuunsazatet Tnsdnrudoas
vuuasndn dedundfonsld 7-10 Fundaritg wazulaand ilaldide andulawieuiu tudesiu 1n

YUIALUAIEBY N9 4 LUAT 817 6 LIRS 31U 24 wlaseae



3) Unadudendardnadiongld 30 Jundaninu Ineldssueing 25 x 25 wuRiung 91uU 3 Ay
dodulaglindntnudai 1 dmsulndlussunisveaed 1 waz 2 Wldweseulald (P11) wazndn

F1mUaan 2 dusuinanludisunisveassi 3-8 Taweseulald (P11)

' o o o

4) UANSUNITNAADY 9

q

I a [ 6 + = a a v dy
’lamammwﬂammm UINYA[TLRYAFNU

1 8 MU 3 91 adlunUasgay 24 wlad Tuwsazwlasgaglraniunis

T1 = ey (Wlddewiivasndndaueideginmdniuudn)
T2 = JgiadlnuaAinsziau (9-3-6 nn.N- P,0s-K,0 siols)

q

T4 = uandaeileTininy dmsuuntiguuuuin+Jeiail 50 % auATinsIerin

T6 = windnaideTinmny dnsuundiguluunuiiaratg

1Y)

T7 = windnaideTinime dnuundigueuuiuiiazaigin+Jainil 50 % muAiinseau

a £ K{J = ]

T8 = uandaeileTininy dmsuundisuuuunsisazatetr+leai 70 % nuAIATIERAY

]

Y a [ L3

MLBLAg - F5UT 35 Tindnduadedinin Usenounae FeuuaiiSenivlulnsiau (Azospirllium sp.
(42)) uasuuaitiSoazans@ainn (Bacillus megaterium (CP 31/1)) sUsuuti

- #suil 6-8 Tindndaaledinin Usenaunie FeuuaiiSeaiclulasiau (Azospirllium sp.
(42)) uazwuafi3uarae@aing (Bacillus megaterium (CP 31/1) JULUURLTIAZAEYN

5) guasnuuazindaivivneluiaos uaenmsvewlamaaedlviseusey

a. nsifiudeya

1) foyaiu : tiufoeeiu fiszdu 0-15 lwufiuns Taeiiudsusidunismaass uazndsanniiu
Aemandn Wisnsiiusegawuy (Composite sample) Fslunsifiusognsnundad 1 Wn15dAY
fhegrsRunsynelivhsiuiivowadidelaesia $1uau 1 fege fiudu 5 90 ddluusiazqeldaouraiu
HunqusUandnuszana 0-20 wudns THauussAusuniwemaulildmuduusiumn 2-3 wudiues
AnUsvana 20 isufiaing Mntuthiognsiuie 5 gaunnqriadisauiudu 1 fesnafu iudedieiu
yiinUszann 0.5 Alandu ldgemanadnlafiazenn sauingaliuiusmesuazinaainluudasfegisli
gnARelnlIL F1UIU 24 freeehu pdsil 2 yhmsduiAusegsiunszanglimynulasdes ivdunely
1 wasges $1u7u 5 90 weqnied TNty 1 foghsiu avun 24 feg1etu (24 wasdes) ety
Angrimandinmaaiinu iun anudunsaluaig (pH) Usnalesiduddurseing (60M) Usinmeg
ownsludu un weamedailuuslon Inuvadesiidulsslond uaadeuiidulsslond uasuaniiFend
Huvsglenilusiegsfunounimeassd 2561 @7 1) wasvdafuifenandni1nvnnenugd 105 9
2561-2563 (Ui 1-3) wagdiasgivuIungaunidlusiegnafu

2) Foyaiy: Prtiugunnentgd 105 vn1sianisasyiulnvesiudnmenisinnugaves
fu Ineianntausudniissduifufenuuaslu Idun adeil 1 019 30 Sundading adadi 2 eng 60 Tu
n&adine wazasedl 3 01y 90 Jundadne samfsduaududione wandndnfienudu 14 % wax
osdUsznaunarEn ¥ $1uausisens Sunuiwdasesas thun 1,000 wéa Wesdudiudnd

5. MIBATIEveYa



ldwanni1simsizinieada lawn n1siesigiauundsusau (Analysis of Variance in
Randomized Complete Block Design : ANOVA in RCBD) wag Coefficiency of Variance (% C.V.) SRTR
Wisuiflsuradsvesdeyaluyniiunismaass 1ngld3s Ducan’s New Multiple Range Test (DMRT)
mntuanafildanmslinnesitoyanieedn asia uwonTounsnusanisideatvauysal
HaN133BUAZ Il

1. Mswasunlasauuan1ainu

& &, \ a ' ' & & ! a &
1.1 anudunsadun1sesay (pH) 31AN157aaa9 WU A1ANHUUNTALTUANNYDIAUNNNBULAY

naIn1sneaesl 2561-2563 Tuynssulidianuuand1afiuneads (in5199 1)

A15197 1 Aranadunsalusisvasiu T 2561-2563

anudunsadunrsvasiu (pH)

A3UN1INAADY U 2561 U 2562 U 2563

flau né N& LN

T1 AUAY 5.00 6.30 6.60 5.87
T2 JeiailnuAniinseviauy 5.17 6.53 6.70 5.93
T3 YeinInguuuuti 5.07 6.67 6.63 6.00
T4 YeFanmguuuuth + Jewed 50 % 5.13 6.40 6.60 6.01
T5 Yefanmguuuuth + teiedl 70 % 5.23 6.57 6.47 5.97
T6 Yot ngunuuns 5.03 6.50 6.43 5.83
T7 Jednnguuuuns + Jewail 50 % 5.03 6.57 6.67 5.87
T8 Yot nguuuuna + Jewadl 70 % 5.10 6.67 6.47 5.90
F-test ns ns ns ns

C.V. (%) 4.60 2.72 3.28 4.43

ewme : ns nunedis Anedelilinnuwansansiunisais

1.2 A sl (EQ) annmsveaas nuin AmsunninueafuianauasnainiIsnanasd quﬂ

F5U 919 3 MULANANAUNIERR (1151971 2)



A15197 2 Annsinlnivesiu U 2561-2563

ANl (EC : dS/m)

A15UN1TNAADY U 2561 U 2562 U 2563

noay LN VLN naq

T1 AUAY 0.03 0.05 0.04 002
T2 Jeipdinnufninseinu 0.03 0.06 0.04 0.02
T3 Yo ngUuunt 0.03 0.03 0.03 0.03
T4 YeFrnmguuuuth + Jewad 50 % 0.02 0.07 0.04 0.03
T5 Yefannguuuuth + el 70 % 0.03 0.05 0.03 0.02
T6 Yo nguuuuns 0.03 0.09 0.03 0.03
T7 Jednnguuuund + Jeiadl 50 % 0.03 004 0.04 0.02
T8 Yot nguuuun + Jeiadl 70 % 0.02 0.07 0.04 0.02

F-test ns ns ns ns
C.V. (%) 29.20 41.63 27.99 24.31

e : ns vunedis Anedglilinnuwanssiunisaia

1.3 USunaudunieingluiu (Organic matter) Liunndraiunisads lnedunieinglufuneunis
naasliAaglunaaimuntan wagAunain1aaeda1awy aglunuadeutnawnfalunane (13199

3) prawlisaninileAudufunseluiusiu Fadufunianueauauyselm Saddurseinglufum

as1adt 3 USunadunSednglufiu U 2561-2563

YSunadunsedngludiu (%OM)
9

A3uN1IMAaeY U 2561 U 2562 U 2563

noay VLN VLN LN

T1 AUAY 0.47 0.63 1.27 1.45
T2 JeiailnuAniinseauy 0.51 0.49 0.94 1.28
T3 Yefnnguuunti 0.57 0.45 1.00 2.00
T4 YeFanmguuuuth + Jewd 50 % 0.58 0.57 1.15 1.40
T5 feFanmsuuuuti + Yl 70 % 0.57 0.86 1.06 1.23
T6 Yot nguuuuns 0.51 0.72 1.19 1.47
T7 Jednnguuuuns + Jewadl 50 % 0.45 0.40 1.32 1.73
T8 Yot nguuuuna + Jewadl 70 % 0.50 0.66 1.28 0.96

F-test ns ns ns ns
C.V. (%) 25.85 32.99 31.04 28.33

Mewme : ns vunedis Aedglilinnuwanssiunisais

1.4 Ysunauneanasamdudseloviludiu (Available P) Mianauwazudinisnaasdiatibaneiaiu

(m15299 8) Mderadunaunanearudulszlevivessinoimsangg lufu Afivezgaduenluldldieg

Y



[y

Tuegiuszau pH vesduluegiwnn weanesaszegluguvasasazanenfisulUldldine Wofull pH og
5¥WI19 6.0-7.0 1@udl pH g9 w3asningaeil anudulsslevivesoanesaszantosas Turiues
a v a v o a a o & v < a =
Wearu Aundemiiiuntsveassdinnudunsauiunats nsadntes wagidunats (m5197 1 wag 4) &9 pH
vosAulugefingt fualiseiuanuiulsslevivemoanesalufiuiudu duasuroannloglugua
Pudmsuiiunazlduszlon (ranasdnieiviugiivel, 2544) dwaliuiunameanesandulsslovuly
AuANEYY

An5197 4 Usunaloanesaiidulselevidludiu U 2561-2563

Uunaumeanadaiduuslendlufiu (P,05: mekg?)

A13uN1INARY U 2561 U 2562 U 2563
fiau na9 na9 naq
T1 A3UAY 9 18 23 34
T2 JeipdinnuAninseimu 9 21 28 32
T3 Yeinnguuuuti 10 12 23 45
T4 YeFanmguuuuth + Jewed 50 % 8 43 20 51
T5 Yefannguuuuth + el 70 % 11 26 26 26
T6 Yo nguuuund 8 58 29 36
T7 Jednnguuuund + Jewail 50 % 9 14 27 35
T8 Yot nguuuuna + Jeiadl 70 % 8 32 25 26
F-test ns ns ns ns

C.V. (%) 18.24 80.46 30.32 38.15

Ve : ns vunedis Anedglilinnuwanssiunnsaii

1.5 Usinalnumadeniifuusslondlufiu (Available K) founsnaassiideglunmsian diunds
nsvaaesdiuinaanasIniountAaemniy (Meedl 5) filidesnnsmemadenandinagade
uanduld Tnefiefimagasnilulduaserafnlufunandaiiiufen fudiamudesnisgaldmmadenly
USuamnn inszsedanatisdaanevitinma uth Wity uasdaaiunmaedoudievesimannluly
fana relinadyivlng (runasdniaivilgianen, 2544) Fsdanalifundinisneassfivuim

Tnunaweundulsylovmivasnnmsluivuanas



A15197 5 Usnadwunadeadiduuselovdlumu 9 2561-2563

Uanalwunadendiduuselendlufiu (K,0: mekg?)

A3UN1MAGDY U 2561 U 2562 U 2563

fiau na9 na9 naq
T1 A3UAY 44 16 12 27
T2 Jeipdinnufninseinu 40 18 16 20
T3 Yo ngUuunt 38 16 12 32
T4 YeFrnmguuuuth + Jewad 50 % 43 17 12 24
T5 Yefannguuuuth + el 70 % 36 19 11 26
T6 Yo nguuuuns 33 21 11 26
T7 Jednnguuuund + Jeiadl 50 % 32 18 15 27
T8 Yot nguuuun + Jeiadl 70 % 32 14 13 22
p-value ns ns ns ns

C.V. (%) 20.82 20.80 18.06 29.48

e : ns vunedis Anedglilinnuwanssiunisaia

1.6 Usunaupadeuiduuszlowilufu (Available Ca) frnanasdunediutuusunalninadsy

nafe AunsunIAaeliusINMLAaguegluNgIAININ dundenITeaediuTInaiLTuINABY

IS
v [

msmaass aglunamisannisiunans (151l 6) nadenafumszAundanismeassiian pH iunse
Uhunans nsaudnides uaztfiunans 49 pH vesiu dnalagnsessiusgemsfiisasiiluliusslomild
Tnslanzeg1sbasmuaaldon wuniifoun Inunadoy Woaneda uargasinens iwu win wuaniia
dingd voauns uazluseu (AaNATEnAAnUsianen, 2544) saenadesfunsnaasiues n1ns (2541)
wui Unauealeuiivanidsuldanawasiinuduiudidadunseiu pH 28iu wenaniinuid
wradeniiduusgloviludundsnsveass 97 3 @ 2563) daumnsirsiunsada Tnessuiilddedanm
sUuuuih (13Ul 3) Sueadeniidulsslovdlufugean wiiu 458 fadniuderlaniu (M1l 6) 019
Bhumsziusananiiien pH vesiudunsadniios Ausriivsinaueadeuegradiome denuile pH
ogj5Euing 5.5-8.5 (ANsdnednUgivinen, 2500) Gaseu pH vesdulutisil Hsdaaiuliiunaidovey
Tuguvesansazaeifinhluldliing Seinalivinaueadouiidulselovdlufundinmeasedamin

al
60



An5197 6 Usunameadeudiiduuselevdluiu U 2561-2563

Uunauaadeuiiiuusslomilufu (Ca: mekg?)

A3UN1MAGDY U 2561 U 2562 U 2563
fiau na9 na9 naq
T1 AuAY 141 530 532 333 b
T2 JeiailmuAniinsenauy 151 545 608 305 b
T3 Yo ngUuunt 154 414 516 458 a
T4 YeFrnmguuuuth + Jewad 50 % 136 967 456 355 ab
T5 Yefannguuuuth + el 70 % 168 779 445 322 b
T6 Yo nguuuuns 155 1,042 506 282 b
T7 Jednnguuuund + Jeiadl 50 % 166 461 608 349 b
T8 Yot nguuuun + Jeiadl 70 % 144 706 503 283 b
F-test ns ns ns *
C.V. (%) 13.83 45.26 25.24 17.40

Mnewe : ns v Anedelifinnuwansieiunneadi wag * vunedis Aedelnnuuandneiunig

areg v ltudAy MonuinuanaeiululsazAoaul LARIANULANANYINEDR N5EAUAMUTDIU 95%
1ne35 DMRT

1.7 Usnnamunii@eumdulssloailudiu (Available Mg) U 2561-2563 fianlaiuananeiunieaia
TneUsunauund@eufidulsslostlufunineunasndenisnaasadiamiuingeen nanfie Aunounis
naaesliUSinauuniligedegluinaiininn Wuieiuaurainsnaaesiusinuuunldeuegluinngin

= o A o & & a A ! o a 1 a <
NG (15799 7) Nsiloradumse pH vesdulialiuansneiu Inefuneunisveassiial pH 1unse
Jaflansaun (pH 5.00-5.23) wasAundsnisvaasalan pH geliu (svwine 5.83-6.70) aglunasidunsnuiu
& v o= I = i a a ' ) o ° v
nanv/nsadntesiadunats anudunsalusiiwesiiu finalagnssdeseausinemsiiyazrluly
Usglonlly TnaamizegeBsnuuniideon ura@on Inuvadoy Woaroda wazqasine1ms wu wman
wiannila dengd newwas wazlusouw AuardvSunaunii@euegraiigane Wenuid1 pH agluseninag

5.5-8.5 (ANSENAINIUIINEN, 2544)



a5199 7 Ganandi@eadiduuselevdluiu U 2561-2563

Uunamunfi@euiiduussleniluiu (Mg: mekg?)

A3UN1IMARDY U 2561 U 2562 U 2563
fiau na9 na9 naq
T1 A3UAY 14 25 24 27
T2 JeipdinnuAninseniu 19 23 25 20
T3 YeinngUuunt 18 21 20 32
T4 YeFrnmguuuuth + Jewad 50 % 14 31 20 24
T5 Yefannguuuuth + el 70 % 23 35 22 26
T6 Yot nguuuund 16 44 18 26
T7 Jednnguuuund + Jeiadl 50 % 21 20 25 27
T8 Yot nguuuun + Jeiadl 70 % 14 28 18 22
F-test ns ns ns ns

C.V. (%) 32.88 32.23 24.40 29.48

Mnewe : ns v Anadelilinnuwansneiunisedia
2. MIAIYLAUL wazHaNEAYDIU1Iv1I9aNULE 105

2.1 MasAulavesiInenugd 105

2.1.1 mswdgiulavestinuninenuzd 105 Y 2561 @7 1) ilennnugevesdudn unvae
91y wazluIwINAUsENe WU Haliwanaeiunieada uwilwnlduiinislddetinmgueuunesiuiu
il 50 WesldudvesAiiaszyiau siliuinddeuguazsuiudusiensunniign WeSeuiiiey
fundasauna (Control) (A15137 8) ‘ﬁm‘fm'«aLﬁ@mﬂﬁﬁ%’uﬁaﬂénﬁé{’maummWimxauﬁuaﬂmﬂ%ﬂa
Fanmgunuuneiufudoniidng 50 Wesdudvesdriinszaiau (h3u 7) Fadedrnmusznousie
oglwaluiady (HunuadiBevianiafienduegluuinausousniviiamsassdlulasiauldlngdass wan
goFlUUNY AaSUNITRSYHUTALAZHANBATDINY (WITUUNT oA, 2563) LazilanauuaiiSefide
N38AUNITATYRULAVINY AANANTINUAIUAINLATEAAINY (AINWAIMAT AIAN Aaduiivyes

lavgniln) wagiiiunalnnistesiuiie vibidnivninenuzd 105 Wiydvlauasddnuudusionauniian



A13°99 8 MRsgYRUTRYaItIvIInanuZd 105 U 2561

. GRRHERL AR R (R D) ITUIUAY
ATUNIINARFDY = > = .
219307 91960 818 90 U flana
T1 AUAY 73.25 92.72 131.15 9.05
T2 JeiailmuAniinsenauy 72.62 93.65 135.45 8.60
T3 Yefnnguuuuti 72.36 95.78 135.67 9.60
T4 YeFrnmguuuuth + el 50 % 70.98 87.22 130.50 6.60
T5 Yefannguuuuth + el 70 % 71.40 92.47 135.07 8.75
T6 Yot nguuuuns 71.42 97.27 139.37 8.98
T7 Yo nguuuund + Jeiad 50 % 74.61 99.18 139.28 9.32
T8 Yot nguuuuns + Jeiadl 70 % 72.03 93.97 135.98 8.98
F-test ns ns ns ns

C.V. (%) 5.25 9.46 5.22 13.95

Mnewe : ns vuneds Anedelifinnuwansneiunisadia

a

2.1.2 mawigiulavestinunnenuzd 105 Y 2562 @ 2) fielsiunnsrsty Weinaugs
YoeAUt1INNYI0NY UavtuTuiudusiens Tagynsuliainnuginaifesiueglugie 64.30-70.24 uag
99.43-106.18 Lufuns 1oy 30 wag 60 Jundsind sy wazddaududensliiniu 6.60 -
9.60 Fuslana (a1 9) eraiflesnn® 2562 fanmerniadou dunniisirsuiu Slunnarauluuiio

P al' o v Yo Y o o 8 v 1 a a v v & % o q v
NqﬂLWSﬂwamﬁqﬂquﬂﬂﬂﬂ']EU']'ﬂﬂsU'Nmuﬂ‘Uﬂ']Uu 2562 1/]’]1‘1/1%'3\‘1L'Ja']ﬂ']ilf\]ﬁiy}LWUIWGUENWNSUT]aan 7\]@‘1/]’]114

v
' v v 1

Ininmsuannatios Usenauiuligiianlunisazausigeimsneunasiingssesaamaenaut1eduuin

Y

M15197 9 MIR3YAUlnvaIdIIvIInenuza 105 U 2562

o AEIVBIRUTY (WURLLAS) INUIUAY
A13UN1INAAY — - .
21g 30 218 60 U fiana
T1 vy 67.53 99.43 6.49
T2 JeiallinueIAsIeiny 68.50 106.18 7.21
T3 Yenmguuuuiin 70.24 102.36 6.86
T4 YeFanmguuuuth + Jewed 50 % 64.30 102.53 6.11
T5 Yefanmguuuuth + teied 70 % 69.26 106.14 6.82
T6 Yo nguuuung 65.88 99.43 6.61
T7 Jednnguuuund + Jeiail 50 % 69.98 103.98 8.32
T8 Yot nguuuuna + Jewadl 70 % 69.85 101.56 7.17
F-test ns ns ns

CV. (%) 4.11 2.68 14.27

anewe - ns nunedia AnadelddannuwansnaiuniseEia



2.1.3 masquiulavesinuinenuzd 105 T 2563 Ui 3) iletanugsesiuinmndis
019 waztfuduaudusiens wuin ynshiuiieliunnsiisiunisada Fennugeindiatlndidesty ogludas
73.00-80.77 Uz 116.47-128.60 Lwufuns ileony 30 uay 60 Tundatindr muddu wazfidruiuduse
nelaluanng Ussana 6-8 fusiena (1337l 10) o1auilosan® 2563 fanmeiniadou dunniisins waed
umnazayluUiinauimndssefianmsadnddnldlutasanadoudamean 2563 fualdisaailuns
Wiyiulnvesdudnduas Juilidndnsunnnetes Yseneufuiniidisnalunisazausigeims
reuiiingssnzdmdainsdeutiedy

M15197 10 N1stseyLAUlavasd1IvIInenuzd 105 U 2563

Y AUE9YBIAUTY (LlWUALUAYT) UUAY
A13UNNTNARDY S S ,
97¢ 30 WU 878 60 U (wana)
T1 vy 75.33 123.50 6.70
T2 JeialinueiAsIeinu 78.17 126.87 7.13
T3 YefnIngUuunt 74.07 127.57 6.37
T4 YeFrnmguuuuth + Jewad 50 % 75.20 123.80 7.97
T5 Yefanmguuuuth + teiedl 70 % 76.70 126.30 7.53
T6 Yot nguuuund 73.00 116.47 6.47
T7 Jednnguuuund + Jeiadl 50 % 77.00 128.60 8.20
T8 Yot nguuuuns + Jeiadl 70 % 80.77 123.93 7.47
F-test ns ns ns
C.V. (%) 3.79 553 10.75

wnews : ns vuneds Anedelifinnuwansneiunieais

2.2 HandnrastiuguInenued 105 Y 2561-2563 Lifiauunneneiunieada lnenwudn U 2561
U 2562 uagl 2563 11313nenued 105 Winandnagluyae 376-556, 229-343 way 293-460 Alanusels
ANEIRU (AN51991 11) Tiefienaiiiesannd 2561-2563 Sanmeiniadou SUSinaiWunnazauties Numn

Aeauy tnefidunnazaunoidoskardusunadduunfgsneNa1u15adnan9713 e by 19A ULA oY

1%
Y

Aug1eu 2562 wagUaglieudanau 2563 auaisu dnalusudnindstnainsdalag dssegates
dufunaisyiivln $113ednsuennetien uasannsnarausmemslusiuldiion uazdrdssezdaios
% Feoradunalidiuninenuzd 105 Wnandnull 2562-2563 Tesniwandnt1ilud 2561 Feliumn
nsvaned Ty fusinaduasausnnidisame vildanunsadnsidalglurasduanid 3 voudou

nsngAY 2561 Fadedurisarimnzandmiunmstnddnuninenuzd 105 lufiusiudunse



Gl'ﬁ']\‘lﬁ 11 wandnd12v1nenuzd 105 U 2561 - 2563

NaNAATIv1IIneNuLa 105 (Alansusials)

A3UN1IMARDY
U 2561 U 2562 U 2563
T1 A3UAY 414 259 407
T2 JeipdinnuAninseinu 462 326 460
T3 HeFrnmgUuuuti 488 310 367
T4 YeFrnmguuuuth + Jewad 50 % 376 270 380
T5 Yefannguuuuth + el 70 % 557 277 373
T6 Yot nguuuuns 464 229 293
T7 Jednnguuuund + Jeiail 50 % 472 343 407
T8 Yot nguuuund + Jeiadl 70 % 402 291 447
F-test ns ns ns
C.V. (%) 17.90 14.25 19.13

Mnewe : ns vuneds Anedelifinnuwansneiunisadia

3. aeAUsENRUNANANYRIt1INUTVIIRENUEE 105

3.1 99AUTENOUNANGATBITIYNIRBNUEE 105 U 2561 (U1 1) denliuandreiumsadia lned1i17
nonuzd 105 lunnssuiiduwiusissienesglugie 7.75-8.80 s3wene Suiuwanneveglutig 178-198
Wwinsiesae Umln 1,000 wén aglugae 27.05-27.88 n3u wazilasiiudiuans ogludig 96.68-98.01

Wasidus (a15199 12)

AN5197 12 99AUsENaUNaNANY12919naNUzE 105 U 2561

29AUSTNBUNANANYN2 U 2561

A3UNIINAADY - - — — —
FUIUTI AUIULUEAA  UIUUN 1000 LUan LIanNNA
fiona 9339 (n3w) (%)
T1 AUAY 8.80 178 27.35 96.68
T2 JeiailnuAniinseiauy 8.08 198 27.15 96.92
T3 Yefnnguuunti 9.05 180 27.43 96.83
T4 HeFrmsuuuuti + el 50 % 7.75 183 27.05 96.86
T5 feFanmsuuuuti + Yol 70 % 8.05 193 27.55 98.01
T6 Yot nguwuuns 8.71 186 27.88 97.63
T7 Jednnguuuuns + Jewadl 50 % 8.22 185 27.30 96.95
T8 Yot nguuuun + Jeiadl 70 % 8.03 183 27.58 97.45
F-test ns ns ns ns
C.V. (%) 9.95 8.78 2.24 0.80

Mnewe : ns vunedis Anedelilinnuwansneiunisadi



3.2 peAUsENaUNaNERTaItIvINeNNEd 105 U 2562 (U 2) lauandsiun1sada lnediuinen
uzd 105 lunnssuiisiuausionsegluyag 6.09-7.33 saasans IuruLdndoeglugae 157-176
Wwinresae Umtn 1,000 win oglugae 25.83-26.83 nfu uazweosiudminedluyie 89.27-92.74

Wasidus (a157199 13)

A15197 13 9AUSENOUNANANTNIIVIINBNUZA 105 U 2562

29pUsENaUNaNANT1 U 2562

A3UNIINAADY - - — — —
FUIUTI UULUEA  UIKUN 1000 Luan LIanNn

fana A3 (n3w) (%)

T1 AUAY 6.15 161 26.30 92.02
T2 JeialinueiAsIeinu 7.14 157 26.53 92.34
T3 YefnInguuunti 6.33 165 25.83 92.74
T4 YeFanmguuuuth + Jewd 50 % 6.09 170 26.83 89.27
T5 Yefanmguuuuth + teiedl 70 % 6.33 162 25.97 89.61
T6 YT INgULUURNS 6.32 169 26.53 91.45
T7 Jednnguuuund + Jewail 50 % 7.33 169 26.30 90.53
T8 Yot nguuuuna + Jeiadl 70 % 6.68 176 26.63 90.60

F-test ns ns ns ns

C.V. (%) 13.28 7.56 4.80 1.52

wnews : ns nuneds Avedelifinnuwansneiunieais

3.3 2IAUSYNBUNANANYDIVIVNIABNNLE 105 U 2563 (U9 3) nuI1 31UIUSIMeNd UIntn 1,000

o w a

wan wazilesidudwdnd ynsiulianlduansieiu lnedvnnenuzd 105 luynsduidausisens
ogflurae 5.67-7.50 Tassiene tmiin 1,000 wida aglutag 28.20-29.13 n¥u uasosidudiuded aglutaa
86.07-89.94 1Uasidud druduiuuinsesi Jauwanaeiunieadd wudn nslileTinimguuuuns
Srufulaiaiidng 70 Wedldud vesAiinsditiu (h3ufl 8) Iswrumdnsesianndign Wiy 151
winsosns (Me1eit 14) Fatleraiinansiudandniidndunrumzanvonislitedinmguuuns
sufuaiaiisng 70 Wedldudueariiaszsiau (f3ul 8) FatleTanimn Uszneuse ezlualuady
(Azospirillum sp.) L’flul,mﬂﬁL’%Wﬁwﬁﬂﬁmﬁaagﬂuu’%mmiam’]ﬂﬁﬂjﬁamﬁﬂm?ﬂuimwuiéﬁmaaaiz
nangosTuuiiv duasunmsasyiulawavnandnuesiiv (WssuUNT wasauy, 2563) wazldainauuaiised
HUNTZAUNISYRULAVOINY aARANTZNUMUANILLATEAAII) (AUWATLAS Aaay Anudufivaes

Tanegwiln) waziiunalnnstesdiuiiy Fwilidn Tusudnaniisiuadadesiwinian



A15797 14 99AUsENAUNANANYN12919naNUEE 105 U 2563

29AUsENOUNANANTD U 2563

A5UN1INAEDY - - — — — —
ITUIUTI AUIULIEA  UI1UN 1000 Luaa LANNA

fiona #9324 (n3w) %
T1 AUAY 6.00 141 abc 28.83 86.33
T2 Jeipdinnufninseinu 6.33 137 bc 28.73 87.62
T3 Yo ngUuunt 5.67 139 abc 28.43 89.94
T4 YeFrnmguuuuth + Jewad 50 % 7.50 145 ab 28.23 86.32
T5 Yefannguuuuth + el 70 % 6.83 148 ab 28.20 87.05
T6 Yo nguuuuns 6.00 128 ¢ 28.73 91.73
T7 Jednnguuuund + Jeiadl 50 % 7.50 140 abc 29.13 86.07
T8 Yot nguuuun + Jeiadl 70 % 7.33 151 a 29.00 89.07

F-test ns * ns ns

C.V. (%) 13.50 5.10 2.04 4.15

Mnewe : ns v Anedelifinnuwansieiunneadi wag * vunedis Aedelnnuuandneiunig

areg v ltudAy MonuinuanaeiululsazAoaul LARIANULANANYINEDR N5EAUAMUTDIU 95%

1835 DMRT

4. Ysuausinamnstuniedna U 2561-2563

4.1 YSuadlulesiau veanesa wazlwwna@onlunietnn U 2561 @9 1) Jaldwaneneiy (m15199

'
aa =

15) Meiloradunaunainfundsnisnaaedunnaisuien pH luwanaesiunieada daen pH egluinasidu
2 v I3 :s' = o ! | a Y} & ¢

nsnl1unans nsatdnies wazidunals (191990 1) F3929 pH fanan dwadsioszaunnuiulselosuves

519011961199 Tudiu Wydeaunsagadululdladng iliinisazausineimsainailududilad

Wukieaiy F9dUSunaunllbanmnaiy



A15197 15 Ysuaululasiau Weanesd wazlwwnadeulunietin U 2561

Ysuausinemnslunietag (%)

A3UN1IMARDY
Tulasiau Waawada Tnunaigey
T1 A3UAY 0.69 0.14 1.72
T2 JeipdinnuAninseinu 0.72 0.13 1.67
T3 HeFrnmgUuuuti 0.71 0.14 1.68
T4 YeFrnmguuuuth + Jewad 50 % 0.79 0.12 1.68
T5 Yefannguuuuth + el 70 % 0.80 0.15 1.58
T6 Yot nguuuuns 0.71 0.14 1.63
T7 Jednnguuuund + Jeiail 50 % 0.75 0.14 1.62
T8 Yot nguuuund + Jeiadl 70 % 0.70 0.12 1.62
F-test ns ns ns
CV. (%) 6.85 12.50 4.29

Mnewe : ns vuneds Anedelifinnuwansneiunisadia

4.2 YSunadlulasiau Weanesa waglnwnaeulun1esdnn U 2562 @9 2) nun lulaseuluniegn
Taifianuwanenany wanesanesawaslnwnadedluniety daunnsaaiunieadi nedusununeanasalu

Aunniign windu 0.23 Wesidud WieldleTinmguuuuin swdudewd §ns 50 Wesidud 1o

o v a

AATIAAY (F5UT 4) (1151991 16) Nallorafinandsusananiidndiunmanzauseninmsliddedinim

o o

sUuU Sadudenddng 50 Wesldud vesAdaszinu (h3un 4) dmsulnuvadenlufuivsuna

vy
L4+ A v A

gegn Wi 3.38 Wesud Weldledinmguuui (3 3) (115199 16) Medonainainnisldde

Y 9 q

a + IS

H ] 2 Y o v a o v o I3 aa ! o '+
FInFULUUET wirgalsAf ulineFun 3 wad3un 4 avludefinmilsuiuuuananeiu wed
Fanmii 2 sUuuull Uszneudae exladluiadu (Azospirillum sp.) WukuafiSevtianisiienduegly
UinusauTnisiausansslulasaulilaedasy nangesluuiy duaiunsasyivlnlasnandnuaiiy
(WSTUUNT wazAnE, 2563) wasliFanawuaiseNYIunseAuUN1ATYRULATRINY aANANTENUAIY
AULASIAAIY (AMULAILES ALAL Alduiwveslangmin) uagiiiunalnnistesiuiiy Useneuiu
a v & A a v o u W A I & v , = =
AurasnuineInanantlussusinaiinnudunsauiunas nsadntes waziunais (1599 1) &

i 9 i o 9 v o < 3 ' a a X | | a o A
A1 pH fend1 i liseauanududselevivessinemsdie Tufuiudu deduasulieglusunig

o w A a Y ¢ | ] ' o v
dmsuiivnazgaunliuseloviuaravanludiuniie wu deu



A15197 16 Ysuaululasiau Weanesd wazlwwnadeulunietin U 2562

Ysuausinemnslunietag (%)

A3UN1IMARDY
Tulasiau Waawada Tnunaigey
T1 AU 0.42 0.17 b 246 ¢
T2 JeipdinnuAninseinu 0.45 0.17 b 2.80 bc
T3 HeFrnmgUuuuti 0.45 0.13 bc 338a
T4 YeFrnmguuuuth + Jewad 50 % 0.44 0.23a 2.85 bc
T5 Yefannguuuuth + el 70 % 0.49 0.17b 3.06 ab
T6 Yot nguuuuns 0.46 0.11 ¢ 2.66 bc
T7 Jednnguuuund + Jeiail 50 % 0.46 0.11c 2.58 bc
T8 Yot nguuuund + Jeiadl 70 % 0.49 0.12 ¢ 2.95 ab
F-test ns x> *
CV. (%) 7.08 17.34 9.69

wnews : ns vuneisreielidanuuandiaiunieEda ¥ vuneds Anadedanuuandaium s

' '
o v v v I a a

pgsildAy fdnusiuanasiuluLazAadNl LAAIAINLANANVINNEDR NTEAUANTNY 95% lat

' '
a v v =

75 DMRT wag ** el Aladsinnuianasiuniseinegiltvdagss Mmsnuinuanansiuluuday

ADANY LAAIAINULANATNNNEDRA NTLAUANULYDLU 99% 1Ae3S DMRT

[

4.3 Usuaululmsiau weanesa wazlnwna@euluniatin U 2563 @9 3) llwanareiunieada

'
[ a =

(m157991 17) Medoradunannanfundinisveaedluynasuial pH lduanneiumeada 3aen pH oglu

¢ & 2w & = = ) i 3 a o &,
g dunsaUIUNa1e ASALNUBY Wazkdunans (1195199 1) 99999 pH A9na1d LluNannaseauanily
Usglenlvessinomnsnneg Tuau fivdsnunsagadululdlndeg ilvinsavausinemsaenaniududn
IadrulReaiu Fediusinauildunnaneiu

A1519% 17 USuaululasiau wWeawasd wazlwwmadeulunnedn U 2563

YSuralulasiauluniedng (%)

A3UN1MARDY
Tulnsiay Waawada Tnunaigey
T1 AU 0.27 0.17 2.26
T2 JeialinueIAgIeinu 0.40 0.27 2.61
T3 Yefnmguuuuii 0.32 0.18 2.18
T4 HeFrmsuuuuti + el 50 % 0.33 0.16 2.30
T5 feFanmsuuuuti + Yol 70 % 0.43 0.17 2.16
T6 Yo nguuuung 0.44 0.16 2.07
T7 Jednnguuuund + Jeiail 50 % 0.39 0.21 1.99
T8 Yot nguuuuns + Jeiadl 70 % 0.42 0.16 2.26
F-test ns ns ns
C.V. (%) 12.71 20.94 7.07

wnews : ns vuneisraielidanuuandaiunieada



5. Usunausinamnsluwandng U 2561

5.1 Usunaululnsiau veanesa waslnwna@euluwantdin U 2561 @9 1) danlduandneiy (a1519

'
v A aa =

71 18) vislenadunaunanfunainisvaaestuyndiulian pH luwandesiunieada Jaen pH egluna
< 2 v [ - = o ' ) a Y &
Junsavrunane nsadndes waziunane (1195199 1) F9939 pH dend1d danadreseiuaiiudy
Usgleivoessomisnieg Tufu ivdsaunsagedululdlaie vlidinsazausinemsdnariluwén
Inlanuiediu Jadivsunanldunnsieiy

A15199 18 Ysuadlulasiau weanads wazlwunaeuluwandnn U 2561

Yunasormshuadad (%)

A13uN1INAaY
Tulasiau Waawass Tnunagdey
T1 vy 1.20 0.41 0.37
T2 JeiailnuAniinseviauy 1.30 0.29 0.28
T3 YefnInguuunti 1.35 0.38 0.35
T4 YeFanmguuuuth + Jewed 50 % 1.26 0.40 0.33
T5 Yefanmguuuuth + Yeiedl 70 % 1.37 0.34 0.33
T6 Yot nguuuund 1.20 0.45 0.33
T7 Jednnguuuund + Jewail 50 % 1.28 0.34 0.27
T8 Yot nguuuuna + Jeiadl 70 % 1.40 0.36 0.32
F-test ns ns ns
CV. (%) 11.53 25.56 22.03

wnews : ns vunedsreielidanuuandisiuniata

5.2 YUSunalulasau Weaneda warlnunadenluwdadin ¥ 2562 @7 2) wudn lulasiau
Woaneda wazlnunaweuluwdady darunna1afunieadn @519 19) deRersanailulasiou
vioamesa uarTnunadesluwdndn wuin suildledinmguuuuns saufudewdl 50 Wosidud ves
Adasiau (hiui 7) vliadatniviialulesoureanesa waslnunadoudiign wiifu 098,
0.52 uay 0.63 Wasidud aud1au uragralsiaululasiau veawesa wavlnunaouluwaadniiianlyl
uansafusiuAlEeTanmsUuuuss Sauduteed 70 Wedldud vesiineiiu (hiuil 8) Gedwalsk
wantMivsualulasiau Weanesa waslnwnal@ey widu 0.96, 0.62 wag 0.51 Wasius auaiau

Y+ v v '

minfiarsandenunulunisiddensisiunionas wudn nastddedaninguuuune sauduldeiail 50

q

Wesidud vesidneiiau (hiufl 7) Wi suiitidunuaeiniiiingt Wiemnududn Saduisnsiiens
wugahlineasnsidonld UseneufunsliteTanin dseglualuiadu (Azospirillum sp.) ilhunueiiFovie
vilsfiedvogluvinaseunniviiannsasishulasiouldlnedass ndnsesluuily duaiunsadyduls
LazHANAABIHY (NF5UNT Wazanlz, 2563) uarliFanauuadiSofitiensedunisaigiiulnvesiiy an
NANTENUAUAIIATEARTLY (AU A pudufvredanewin wasifiunalnnnstestu

Ny uonNRaziIulaI1 Aundindunisnaasdlusisusinanianudunsauiunals nsadntes way



<, i = 1 ) 1 o 9 v Y] I3 ¢ i a a X '
Junans (m31991 1) FeAn pH Aenan sihlvseduanaundulselevivessineim e luRuiuiy 4

dquasulisnenseglusuiihedmiviivnzgedunliussloviuasivagauliludiusieg wu windn

A157199 19 YSuadlulnsiau Weaness wazlwwnadosluwdndnn U 2562

Yunasinensluaandia (%)

A3UN1IMARDY
Tulasiau Waawada Tnunaigey
T1 AuAY 0.76 b 0.37 bc 0.40 c
T2 JeipdinnuAninseniu 1.03 a 0.24 ¢ 0.34 ¢
T3 YeinngUuunt 0.84 b 0.29 ¢ 0.45 bc
T4 YeFrnmguuuuth + Jewad 50 % 0.96 a 0.38 bc 0.58 ab
T5 Yefannguuuuth + el 70 % 0.94 a 031c 0.41 bc
T6 Yot nguuuund 1.01 a 0.28 ¢ 0.45 bc
T7 Jednnguuuund + Jeiadl 50 % 0.98 a 0.52 ab 0.63a
T8 Yot nguuuun + Jeiadl 70 % 0.96 a 0.62 a 0.51 abc
F-test ** ** *
CV. (%) 558 29.26 21.11

e ¢ vaneds Anadelianuuandsiunisadifegiidudidny denvsiwanseiululdazaedud

Y M

LAAIALLANA TNV NEDR NTEAUANULTDIU 95% 198D DMRT kA ** 91859 ANLRAYLAMULANAIIAY
a a

nsadRegeltud1Ay B MonuInuananuluLsazAsaNl LAAIANNLANANYNEDR NTEAUAIM

\Fosfu 99% 1ne3s DMRT

v = ' [y

5.3 Ysunadlulnsiau Weanesa wazlnuvadoulumandn U 2563 @9 3) wun lduanaiaiunig
4 (37197 20) Metlonadunannanfundinisnaasslunnssuiien pH ldunnsneiunieedia Feen pH
aglunaidunsnUrunans nsmintes uazilunans (1e319il 1) B9 pH fenann Wunadsessiu

[ 3 1 a A = = v o v [ 1
Aadudsylevivessine1msane luiu Avdsaunsagedululdlade hlvinsavausinemsaaina

Tudatnlsmwunentu JaUsununldwnndeiy



A1519% 20 YSuadlulasiau weanesda wazlwuna@euluwantin U 2563

Ysunasmansluaaadia (%)

A3UN1IMARDY
Tulasiau Waawas Tnunaigeu
T1 A3UAY 0.72 0.30 0.31
T2 JeipdinnuAninseinu 0.70 0.25 0.29
T3 HeFrnmgUuuuti 0.81 0.27 0.30
T4 YeFrnmguuuuth + Jewad 50 % 0.78 0.34 0.36
T5 Yefannguuuuth + el 70 % 0.90 0.29 0.32
T6 Yot nguuuuns 0.84 0.31 0.33
T7 Jednnguuuund + Jeiail 50 % 0.87 0.33 0.35
T8 Yot nguuuund + Jeiadl 70 % 0.78 0.32 0.32
F-test ns ns ns
C.V. (%) 9.66 14.97 12.14

vnews : ns vuneisraieliianuuandaiunieeada

6. Usanaudiagdunadlufu U 2561-2563 (Uil 1-3)

6.1 USunandoqdun3gluduli 1 wuidi Auneunismeassuazndaiuieadnti 1 Iusuia
\WeauNIY Azospirillium sp. unnineiunsans tnedSuilddedinmunuursazaiein Tiudulend
50 war 70 Wasldus auAInTIziiu auadu wud SUunantieqdunsd Azospirllium sp. unndian

wiog9lsfinue 2 drsufianlasneiu aglutie 5.06 uag 5.07 log cell/g.soil MmuadU d@wide Bacillus

= a

megaterium Tufunsnauwazuagnawiufiedda Ui 1 Susualdunnsiaiy egluye 2.85-5.18 log

cell/g.soil (M15197 21)



aTeil 21 Usinaudiegduvsdludu U 2561 @il 1)

USurauterdunisludu (log cell/g.soil)

. Azospirillium Bacillus Azospirillium Bacillus
ATUNITNARDY . _
sp. megaterium sp. megaterium
rounaaas U 2561 @A 1)  ndafuiies U 2561 @7 1)
T1 A3UAY 503 a 4.55 4.80 ab 4.43
T2 JeipdinnuAninsieniu 4.28 ab 4.67 4.39 ab 4.67
T3 YeinngUuunt 359 abc 4.22 3.18 bed 4.22
T4 YeFrnnguuuuth+oiad 50 % 236 ¢ 5.00 234 d 5.12
T5 Yefannguuuuth+oiad 70 % 4.20 ab 5.02 4.20 abc 5.02
T6 JeTnmULuURe 2.66 bc 3.82 2.66 cd 3.82
T7 Jednnguuuund + Jeiadl 50 % 507 a 2.85 507 a 2.85
T8 Yot nguuuun + Jeiadl 70 % 5.06 a 5.18 5.06 a 5.18
F-test o ns o ns
C.V. (%) 15.82 23.05 15.08 22.61

Mnews : ns vuneds Anedelifinnuwanseiunneadi wag = vuneds aadedanuuand1aiunig

v =

aineg1slitdAB fMonusanAiululsazABANY LARIAMNLANANNNEDR NTzAUANLIToIY

99% 1a835 DMRT

6.2 USuandeqdun3glufuli 2 wudn Aunduiuiieadn U9 2 3USuiaieqdunsd

Azospirillium sp. Waz\¥e Bacillus megaterium uanE1aiuNI9a@da tngd1Sunldleginmsvuuuns

v
o

azaneu Sandudewd 50 uay 70 Wesildud auAleseian auddu wudt SUSunadeqdunidns

dosviingegn uiviaaawirFuilanldseiunieada agluyie 5.20-5.30 log cell/g.soil (115747 22)

6.3 Usunandeqdunidlufuda 3 wudn Aunduiuiieadin 39 3 duSuiadeqdunis

aa A a 1

Azospirillium sp. ldiianuunnesiunieadia dusinneglurig 5.56-5.75 log cell/g.soil drudeydunsd

a

Bacillus megaterium fif1uana1eiun19ada nediusuiugdunsdasnaitdosige wirdu 5.58 log

[ 1 =l

cell/g.soil lusii3umauau (control) dussudus (fsui 2-8) nudn HUTuaadunIdainanias uaien

lauanenaiu (m5199 22)



ATeil 22 Usinnudiegduvsdludiu U 2562-2563 Wil 2-3)

USurauterdunisludu (log cell/g.soil)

. Azospirillium Bacillus Azospirillium Bacillus
A13UNTINAADY . _
sp. megaterium sp. megaterium
vdufiuier U 2562 @ 2)  wdwiuien U 2563 @ 3)
T1 AuAY 5.18 ab 5.14 bc 559 558 b
T2 JeipdinnuAninsieniu 4.58 c 5.21 ab 5.57 5.70 ab
T3 ﬂa%’gmwgmwuﬁﬂ 511 ab 5.20 ab 5.56 577 a
T4 YeFrnnguuuuth+oiad 50 % 5.06 b 5.23 ab 5.70 5.65 ab
T5 Yefannguuuuth+oiad 70 % 521a 5.12 bc 5.56 581a
T6 JaBin nguuuuns 523 a 5.05 ¢ 5.72 5.67 ab
T7 Jednnguuuund + Jeiadl 50 % 520 a 530 a 5.75 5.69 ab
T8 Yot nguuuun + Jeiadl 70 % 523 a 527 a 5.72 5.65 ab
F-test o *x ns *
C.V. (%) 0.85 0.82 3.62 1.19

Mnewe : ns vuneds Anedelifinnuwansneiunieedia * vuneds AvadednnuwandeiunisEada

Y a

o9 ltyEAYE MonuInuananuluLfarARaul LERIAMULANANYNEDR NTeAUAMTBNUY 95%

I aa o x% = a W aa | Awv o v a v o = ' q;sL !
M85 DMRT Lhag PUYAY ANRATUAITULANANNUNWEOADYINUUYFAIAYUY  AIDNWYIVILANFA TN ULULLA

aa A

ATADRUY  LARIAINUWLANANNIEDR NTLAUANUIDLU 99% 1983T DMRT

ayUnauazdaiauauus

NNMsANYIUTEANSANTRINERA N JeTIn N dmSuNITIsenITTYRUL LasnanEnt13u
ponuyd 105 Tufusrutuniny fwindesidn ansasunanimeassldded

1. fiudidiiunisnaassgninuninenuyd 105 fanvauziofudufusuunse fulifienudy
uifirgaNaNysais ndndidunameaes wud fuiensdeuuasaiRmaadlumnediatu fu
ferarnfunsadusaiutu @ndunseda/nsnud WasuwUandu nsaunans nandnties wasiu
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M1TNANAKUINT 1 1 INUTFIAIYDIANAATIZIIRY

1. Yn3endu (Soil reaction) pH (Austh = 1:1)

320U (rating)

W&e (range)

Wunsadauin (extremely acid)
Wunsadn (very strongly acid)
Wunsauwn (strongly acid)
Wunsaurunans (moderately acid)
Wunsadnilo (slightly acid)
Wunang (near neutral)
Wuasegreau (slightly alkali)
Wusnaun (strongly alkali)
Wuaredn (extremely alkali)

<45
4.5-5.0
5.1-55
5.6-6.0
6.1-6.5
6.6-7.3
7.4-8.4
8.5-9.0

>9.0

731 : AUNINYIANEASNDNTHAIL DAY NSUNMUNAY (2547)

2. Ysnadunseingludu (Organic Matter)

320U (rating)

&g (range) (%)

Fsn (very low)

i (low)

Aoues (moderately low)
Junang (moderately )
ADUUN9E (moderately high)
G (high)

gaun (very high)

<0.5
0.5-1.0
1.0-1.5
1.5-2.5
2.5-35
3.5-45

>4.5

~ °o W a ¢ o a o a
U7 @UNINYIFANEAINDNITNAUINAU ASUNRIUINAU (2547)

3. sysuUSunaueanasanduusslovdluiulneisnsainnie Bray I

STAU Uunaumeanadaiduusslenyd (meke?)
fsn <3
i 3-6
Aout196 6-10
Uunang 10-15
ADUTN9E 15-25
6N 25-45
GREET >45

= °o W a ¢ o a o a
Y147 @UNINYIAFATNDNITWRIUINAY NTUNRIUINAY (2547)



4. seauUSunalnunadsumduuselevdlufu

sTAU

Uanalwunad@esndiiduuselovy (mekg?)

fN11N

#N

Y1unae

6N

GAEUA
Y

<30
30-60
60-90
90-120

>120

- o W a s @ a 9 a
Y117 AUNINYIEIFATNDAITWRIUIVIAU NTUWRIUIVIAU (2547)

5. seeuUSunaaadeu A ulselovulumu

STAU

sunauuea@eulufiu (mg.kg™)

AN

#N

Y1unae

GR

GAEUA
LY

<400
400-1,000

1,000-2,000
2,000-4,000

>4,000

7111 : Soil Survey Division Staff (1993)

6. searuUSunauuni@euiduysylesilumu

STAU

Usunauuni@eulufu (mg.kg™)

AN

fn

Y1unae

A
LY

GREIA!
LY

<36
36-120
120-360
360-900
>900

fian - Soil Survey Division Staff (1993)

ATNAAKUINT 2 : kan1FAATIERaNUANIaaiveslendn drusuldsesiu (feudndd)

NANISIATIZH
YUAVDIAIDE1Y | Moisture | C/N oM EC N P,Os K,O
(%) Ratio (%) PH (dS/m) (%) (%) (%)
ﬂﬂ%ﬁﬂ 28.98 11.3 10.48 7.0 0.46 0.54 0.38 0.25

7 : navdesEvay dunauiannauee 4




= H ° o o a 4 s &
A519NNANUINT 3 : USuaudiausin wuduiiruansiu gungiinge (Agauasgedn) wazanuiu

Furindinde Savindoudn U 2560-2561

. 4 Uanashalu FruauFudiduan qmwgmslaﬂ ANUTUFUITS
oy U - . (agALwaLLeE) J
37U (Uagauns) 373 () : 1288(%)
ANEA g9En
AaAu 2560 166.3 9 23.9 31.8 78
NHAINYY 60 0 0 22.0 31.7 70
§uneu 60 4.8 1 18.8 29.4 69
Un31AY 61 0.9 1 19.4 31.0 66
NUAUS 61 0.4 1 19.0 31.4 65
Huey 61 62.6 7 226 33.4 69
WU 61 109.7 7 24.1 34.3 69
WEWAAY 61 217 18 25.2 34.3 77
nueu 61 167.5 16 26.0 33.7 77
NINYIAL 61 279.9 20 25.4 31.9 82
daneu 61 199.8 19 25.0 31.6 81
fugguy 61 164.8 17 25.1 333 80
naNAL 61 14.1 4 23.7 33.7 73
NEFINEU 61 7.2 3 22.2 33.3 69
FunAu 61 2.8 1 20.9 32.4 66
574 1397.8 124 22.89 | 32.48 72.73

w1 Audenilvuingrnianziueeniluunionaudais Jminguasivs i nsuenieuineg,

AsENTIMALLlagESEUNALAYNNSHDENS
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A13NAIANUINY 4 : UINIUUIHUTIN IMUIUIUNAUANTIN JEUNYULAAY (AEALAYEIEN) UWAZAIUTY

Furindinde Saindoudn U 2562

o ¥ o v Qm“@,ﬁmgﬂ X o oo o

P Uiulmimlu ) mmmuu (oeraF) ﬂj’]mua??wi

U (Uaawuns) | Nuanswm (W) ——; a8 (1asigun)

AEn gadn
UNIIAY 2562 0 0 19.2 32.0 65
NUANUS 62 10.8 3 23.5 35.9 64
AN 62 26.6 4 25.0 37.6 58
WWEU 62 112.4 8 26.7 38.1 65
N WNIAU 62 123.2 14 26.2 35.3 75
guieu 62 30.4 8 26.6 35.4 74
NINAIAY 62 144.9 17 26.0 34.3 75
danau 62 661.1 23 25.4 32.3 81
Augeu 62 400.2 15 24.5 32.1 79
AAIAL 62 211 3 24.0 33.6 73
WEFINYU 62 0 0 21.3 32.4 67
FUIAN 62 0 0 18.1 30.9 63
374 1530.7 95 23.88 34.16 69.92

1 Audendeuinginiangiueenideuniiensuaie 1aminguasivsill nsugalleudnen

AsENTIAlLlagESEUNALALNNSHDENS
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A13NAIANUINY 5 @ USNIUUIHUTIN MUIUIUNAUANTIN JEunULaaY (AEALAYEIEN) LAZAIUTY

Furindinae Sanindoudn U 2563

. | . v gamgfiade o oW
AT ﬂiu’lm:‘:ﬂﬁlu . mmmuu (mmwal,s?taa) mwwa‘uzmiimaa
33U (Uaawung) | neluansan (W) (Wastgun)
AR | E9En

1NIIAY 2563 3.3 1 20.1 | 328 65
NUANUS 63 0 0 202 | 336 58
fuey 63 53.2 6 209 | 364 65
e 63 116.2 6 206 | 358 64
NOWNIAL 63 88.6 12 274 | 376 67
Inu1eu 63 67.4 12 262 | 35.1 75
nINgIAY 63 156.9 14 258 | 344 77
dmay 63 280.4 20 254 | 324 82
fueney 63 280.5 16 255 | 3238 83
na1Au 63 2395 21 228 | 293 83
WEFINIYU 63 1.4 2 214 | 314 70
FuAY 63 0 0 18.7 | 302 69

39 1287.40 110 23.58 | 33.48 71.5

w1 audenilvuingrnianziueeniluunionaudais Jminguasivs i nsuenieuineg,
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ANAIAKUINT 1 AIRIENUANIGLANIVRIAN NGUYARUN 40

YARU Tuuuasiififauasdou (Ndg-pic-lsB)

AsIMUNAY  Coarse-loamy, siliceous, semiactive, isohyperthermic Aquic (plinthic) Haplustalfs
nsALla WornuiuaLniiusneusioneny

anwitud QﬂﬂﬁuaauaﬂmLﬁﬂﬂaa

ANMUAINTUY 25 %
ANS5TUWUEY  AUIUNANDNABLTNEN
N1511auIVBIUIVURIAY U1unans

“ o« wy %
AnsTukiulavaLn Yrunans

nifnny TuulAniiAaILag9e1 (Ndg-pic-lsB)

anwazwazaulpay : WeAudumniunseluiuiiu Audmviownuuihnma wudgeuszdimaun
vizodmdesUuuns dnnuatadu 0 - 2 % Wuiudn msszuiehitunmdwrewinum nufeumanasey
Tufuans Ttufauaseounanudn 1 wes lasudvswannauauinulndifes daueauauysoin

aaa a

UfAsenAudunsndniisnsadniios (pH 5.5-6.5) TuRuuy wazidunsadaunnlufiuans (pH 4.5-5.5)

dadnianslduselevyl : anueauauysalin audanianienmlis lugguaaiuasuiedn @ewionisuin

waawidmsuiluganisiwnizUan

Faauanuzlumsldusslav : avslddoron Jowin uazdonilddudwuinndelsiiousuussandn
MM Wagmaalvesaulindy arsvimsszuieiieananiiui maldugnivals lina lddudu uag
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ANAPNUINT 2 unuiindwennsiu druvuesn diuassze sunagassgll Jandnsesidn

1731000

1730800

1730600

372800

372800

373000

373000

373200

373200

373400

Ndg-pic-IsB

373400

373600

373600

373800

373800

1731000

1730800

1730600

1730400

1730200

MNA18N9NIAT uuasAde
D) ' el °
Ui vl 17 duadsze
dunagassugil Jminianida
Wim 373338 £ 1730529 N

373298 E 1730625 N
1M31EW 1:4,000
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AWAIARUINT 9 NINTTUNITANAUNUIWTN 1-3 TeuUszuna 2561-2563)

- amsaseiulnveadn (Awge) Wethideny 30, 60 uag 90 Tunasdn
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- ufgnanandvInenuzd 105 melullasivy (UssaauseungAinie)




