4

FIBUNANIUFTIUANNINAGBNEUER

a

1. Tasens3dy : HaNsEMUINMsAsuLUasan nglienniAneydunIdaund
Usgleviiveriindnenimnisnanigluiuiguuiuie

]
a I a

Aanssud 3 : nsldusylevdannduvsdauieiiudnan nlunisudaiialy

[ |
A a

WunlasuwansznuaInnIg L%J?%&memaquﬁmmﬂu’%nmq’mﬁwﬂw

2. Fommmans (nwlne) . mslifurddiufiofunanannsafiodluiuillisunansemy
mﬂmsmﬁsJuLLUaaamWQﬁmmﬁu'%mmfjmfwmEJ

3. Yanmaaeg (Mw1d9nge) @ Using soil microbes to increase garlic yield in areas
affected by climate change in Pai River basin

4. Anzganiiuau
AIMUINITNAADY : weNuATy wladan NBIITLNAUITIIBNITNENNIINITNEAT

U9 © Y1E9IUIY LBeLRNSY NYNAUITITYNITHEANIINITLNYAT

e

Y19@1NaeNs WIagunnY  neidunmunUatun1sNaRNIaNISINEs S

v W

WNANANAUT WIFINaY  nefideiwundadunisnanmanisinums
Weasous Annan? AugITeuarimuINISINYATLgo DY

5. UNANYD

~ @ A aa = o a = & A
ﬂi%LV]‘EJ@JLUUW‘UWUH@Jﬂ@JﬂIUﬂ"IﬂLVU@ LLa&ﬂqﬂfﬂ3?u@§3ﬂLQUQLMU@%@Q‘U?%LWWIWS NWUN

o w

Ugndrdny laud Fandadedual dnu Weesie 81919 newn 9nsing wigesaou wavAsasiny 113

Y
TdleludSinags ns3deiifeanisfinvinavesnisldieiuaiiseduaiunisiasgiaulavesiglunis
HannseiealuguunU1e nan1sEnwinisnuinsemienlvinandnsening 1,499 - 3,076 Alansusiels
353357 2 ldderall 10-5-5 Alandu N-P,0s-K0 als Winandngegan 3,076 Alansusals luiiui
Uaet nsazaus1ne1s lusn i wagly vesnseiienainwlamaaeswuiilig wuin nsavay
Lulpsiau Wealesa uaglnunadeulusn liwandraiuniadsa Tuiinsazauneanedalidunnsng
Aunnsana win1sazanlulnsiau waglnuval@onunnsiesiuegeldudAgn1sads nssuisn 4 1d
a a ! a a a ] a IS)
wuAiFedaUNsasyiulnvesiiy Azotobacter sp. AT9 finsazaululnsiau uaslnunai@eusnn

Viga?l 1.63 Wosldus waz 1.29 Wesidud muaiau lulunisazaulnuwadeou luwanaaiunisads
n35u359 4 lTauuaiisedaasunsiasaiulnvesiiy Azotobacter sp. AT9 finmsazaululasiau was

VA998 nmuIUa98 N SNAANI9NISLNEH S



Ymudideuazimunnisinunsuigesdaou

woamesanniland 0.91 Wosldud uaz 2.0 Wosiud wnnmafusgeiiddfamnaia nsazan
5192115 Twsin 7 wagly vosnsufisuinnuiameassUaetie nuihnmsazanrleaeda uas
Inunaealusin ldusnsnsdiunisada Tuinisazauveanesauazinuna@ouluunnanesiunisada
winsazaululasaunuin nssuisi 4 lduuaiidedauasunisasaivlnvesiin Azotobacter sp.
AT9 agaslulasiauuiniiand 2.41 Wesidud upndafusgreitfodfynisadd Tulunisaza
Tnunadouliuandsiunieadd winisazanlulasiau lunssudsa 5 lduuafiZodaasunis
\3ngAulavesity Azospirillum sp. AP1 anndigail 0.94 Wedldud wnafuegreihiodfamnaaia
nsavauneanesalunssiisi 4 Tduuafideduasunisiaiayfivinvesiin Azotobacter sp. AT9 1N
fland 1.6 % unnsnsiueesliivddmeada mnsanmaassnislduuafioduaiunaaiyduln
Tunsugnnsuiiiealvinandaliunnsineiu walinandnnseifiedlndidesiunislidewnd

Abstract

Garlic is a popular plant grown in the North and Northeast of Thailand. The main planting
areas are Chiang Mai, Lamphun, Chiang Rai, Lampang, Phayao, Uttaradit, Mae Hong Son and
Sisaket provinces. This research is to investigate the effects of plant growth promoting bacteria in
garlic production in Pai River basin. The results of this studies using bacteria to promote plant
growth showed that garlic yielded between 1,499 - 3,076 ke. / rai. Treatment 2 applied Chemical
fertilizer 10-5-5 kg. N-P,Os-K,O per rai, gave maximum vyield at 3 ,0 7 6 kg / rai. Nutrient
accumulation in the root, tuber and leaf of garlic from the Pai upstream field showed that the
accumulation of nitrogen, phosphorus and potassium in the roots was found not statistically
different. In the tuber, phosphorus deposition was not significantly different, but nitrogen and
potassium accumulation were statistically significant. Treatment 4 applied Azotobacter sp. AT9
with nitrogen and potassium deposition was the most at 1.63% and 1.29%, respectively, in the
leaf potassium accumulation was not statistically different. Treatment 4 applied Azotobacter sp.
AT9 with nitrogen and phosphorus deposition at 0.91% and 2.0% were statistically significant.
From the downstream experiments of Pai, nutrient accumulation in the roots, tubers and leaves
of garlic found that phosphorus and potassium accumulation in root were not statistically
different. In the tuber phosphorus and potassium accumulation were not different, but the
accumulation of nitrogen was found in treatment 4 applied Azotobacter sp. AT9 to accumulate

nitrogen at 2.41%, the most significant difference. In the leaves, potassium accumulation was not



significantly different. But nitrogen accumulation in treatments 5 applied Azospirillum sp. AP1 at

0.94 % , the difference was statistically significant. Phosphorus accumulation in treatment 4

applied Azotobacter sp. AT9 at 1.6 % , the most statistically significant difference. The use of

growth-promoting bacteria in garlic cultivation did not differ and yielding garlic close to the use

of chemical fertilizers
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3550357 3 lduwundiSedaaiunis 43.9 52.13 4.46 4.10 0.69 0.2460
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wigAulnuesiie Azotobacter sp. AT9
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Wwigivlavesiig Azospirillum sp. AP1
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553357 3 lduuaiiSednadunis 1,590 ¢ 2,933

L3 LAulevRNY Azospirillum

brasilense TS13

n551359 4 TdwueSedaasunis 1,670 b 2,649

Ww3gAulavesY Azotobacter sp. AT9

A551799 5 ldwuaisedaasunis 1,620 b 3,004

L3 LAULRURING Azospirillum sp. AP1

cv 8.2 16.12
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] ]
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1

% kay 1.29 % suaneu ulunisazaulnwnadey tuwnna19iun19atn nssuisy 4 Tahuaisedaasy
a a = a %3 d‘ d‘

nswsyRulavesiiy Azotobacter sp. AT9 finmsavaululasiay wasneanasauniigai 0.91 % uag 20
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n554735 sn %2 Tu

Total N  Total P Total K Total N Total P Total K Total N Total P Total K

(%) (%) (%) (%) (%) (%) (%) (%) (%)

nssudsd 1 Lildgs o081 0.15 1.17 1.49 ab 0.40 1.23ab  087ab  020a 2.23

(control)

nsnsi 2 Td@doiadl 10- 091 0.14 113 1.59a 0.37 115b  083ab  015c 221
5-5 Alansy N-P,0s-K,0

pols

n55333% 3 lduuadise 0.86 0.14 1.10 156 a 0.40 1.20ab  088ab  0.17 bc 2.01
dasunisasyLaule
Yo 9N U Azospirillum

brasilense TS13

n553337% 4 lduuadise 0.81 0.13 1.06 163a 0.42 1.29a 091a 0.20 a 2.24
dasunisasyAule
Y99y Azotobacter sp.

AT9

n353357 5 lduuaiids 081 0.14 1.06 1.35b 0.38 1.28 a 0.77b 0.16 ¢ 2.13
duaiunisasyAule
YNy Azospirillum sp.

AP1

Cv. 9.48 15.65 10.18 6.82 8.79 6.30 9.92 12.69 7.00

n1saransIne1ms lusn i uaglu vesnseisuainulameasslaigdiuig wudinsasay
Woanesa warlnwnaeulusin luwpnenaiunie@dd luiinnsazauvloanasa wazlnwnadouliuwnngng

Aunsana winsazanlulasiaunudn nsuasy 4 Tduueilisvduasunsiasqiulaaesiie Azotobacter

a o (%

sp. AT9 araululasiauanniiann 2.41 % wansnsiuegraiivdAyneada lulunisasaulnunadeuly

o

wAnA19AUN19anf wansazaululnsiaulunssuisy 5 lduuadliSvdaasunisasyiulnveaiiy

o w

Azospirillum sp. AP1 11n91ga# 0.94 % unnAsueg1slitedAynsats nsavaunoanaalunssuisy

5 lduwuailisoduasunisasytiulauesivy Azospirllum sp. AP1 11nAigail 1.6 % wand1eiuegnedl

BdAYN19adA (1135799 10)

12



(%
| o

A13197 10 N19azaNs1ge1n1sveInseiisulunlamaassvateiiguiiuing o, u1ued a. 1lag 9.

q

S ERNGR)Y
ad o/
A55135 Fal %2 Tu
Total N Total P Total K TotalN  TotalP  TotalK  Total N Total P Total
(%) (%) (%) (%) (%) (%) (%) (%) K (%)
n35USETA 1 1gj‘[,aiqa 0.89 b 0.12 1.41 1.60 b 0.31 1.25 0.84 ab 0.15a 2.30
(control)
330357 2 lddewnll  088b 0.10 1.39 177 ab 0.35 1.26 0.80 b 0.12b 2.30
10-5-5 Alansu N-
P,0s-K,0 #ials
Assuisd 3 14 083b 0.11 1.32 1.76 ab 0.35 1.30 0.86 ab 0.15 ab 2.20
LUATLSEdLESNNNS
iy Livinve ail
Azospirillum
brasilense TS13
nssuisd 4 ld 093ab 0.13 1.40 241 a 0.36 131 0.88 ab 0.16 a 2.19
LUATLSEdLasunnSg
iy LAvinve sy
Azotobacter sp. AT9
nssuisd 5 14 1.09 a 0.13 1.25 1.67 ab 0.34 0.97 0.94 a 0.14 ab 2.23
LUATLSEAESUANST
iy Avinve sy
Azospirillum sp. AP1
Cv. 13.63 23.34 13.29 26.46 9.43 21.79 10.44 10.56 9.11

9. aqﬂwamsmamLLa::si’iaLauaLmz :

NANAMNTELTIEUINNLUAINAADIR UUIUNENUI 551357 3 Tduuaiiisedaaiunisaseydulavesis Azospirillum

[y

brasitense Ts13 WiHaRAaUMTnannalsuInign 2,435 Alansusdals wand19an19adfnunssuisi 1 bildde
(control) LAZNT51357 4 lduuaideduasunisisaivlavesity Azotobacter sp. AT9 WA b LANANUNS51337 2 ladoiadl 10-5-5

Alan3u N-P,0sK,0 dals UWaEnssdsi 5 TduuafiGeduasunsiasadulavesits Azospirillum sp. AP1 NaNAANIZLBNANNLUAS

NAaRIUaN8UIUIENUINTUTT 4 TduunfiBeduasunsasyiulnvesity Azotobacter sp. ATO Tnandnuvinansols
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o w

iﬂﬂﬁﬁjﬂ 3,245 Alansusals wane19 ueg 1 9NTud1AUNIEDR nssuiai 5 lauunfiiseduaiunisiasgyiulnveiy

o

Azospirillum sp. AP1 Tduinly LLﬁﬂﬂJ’lﬂﬁE‘jﬂ WA L LANANAUNIEDR n35u337 3 TduuafiFeduasunisiaiyiulnvesiiv

Azospirillum brasilense TS13 Tdnwminiia LLﬁQlI'Wﬂﬁaﬂ LaYnssu3si 5 TawuafiSednasunisiaseyiulnvasiiv Azospirillum sp.

Y

AP1 iwumuﬂs’mummnmam ualdiumnansiuegneiitedn

[y

ARNGAL

HANAANIZNBUNLUBINABDIRUUIUIBNUI Ns5357 2 lddennil 10-5-5 Alanu N-P,OsK,0 dels TANANER

(%
Y Y

ﬁmuﬂammalﬁmﬂmm 2,170 Alansumals wanmeiusg19fited

[

YN9ana NanannIziNENINLUag

naaesUatenuI N s ST AUANATUNSERR uslnsTE 2 o 1055 Alant N-p,0sK,0 siols THH
a d‘ a U ! ! U = e

HaRAnUINYIgn 3,076 Alandudals n1savausine1ms lusn 9 uazlu veenseiienainuiamaasssiu

11018 Ul nsazavlulasau Weanesa waslwwvadeulusin luuananeaiunisadn Tudinisas ay

=3)

woaesaluunnansiunieadd winisazanlulnsiau waglnuvaouuanareiueg1edidedAgynisad

aad , e A o A « = = S A
n551359 4 TauuaiiSeduaiunisiasaivlnvesiis Azotobacter sp. AT9 dnsavaululasiau LLﬁ%IWLLVlﬂL%EJiJ@J’]ﬂV]Ej@VI
1.63 % way 1.29 % suaey tulunisavaulnunaen ldunnanafunieais nssssi 4 ldueiidoduaiuns
winvlavasity Azotobacter sp. ATo In1sazanlulnsiay wasvleanesauInNani 0.91 % wag 20 % uANAY

Y

ag193ldedn

[

uNeEdiA N1sazaNsIneInIs lwsin i wagly veansuiisnannulamaasstanetiuie
wuansavauveanesa warlnunaw@eulusin ldunnstsiunieads Tuiinisazaunoanosa Loy
Inunal@euliunnaraiun1ans wanisazaululnsiaunuin assuisdi 4Iau:uwLisauasmmimmmulmmmwm
Azotobacter sp. AT9 azanlulasiauiiniiani 2.41 % uandnsfuegfifoddynisada lulunisasan
Tnunaidealiiuannafunisadn uinsazaslulasiou lunssudsi 5 wafiSsdaasunisasydulnves
Wywiln B mn‘maﬁm 0.94 % usngnsiusgNlted1Aynana nsazaunoanosalunsswisi ¢ lduuaiide
duanaiivinnesite Azotobacter sp. AT N1NTAATI 1.6 % wnnsnafuegeiifedfymisadia mslduuaiise
duasunisasaiaulalunisugnnssiiieulvinandaliwandieiu waslinandansemiedlnaideaiunisly

Jawall uenantinislduuaiiSeduasunsasyivladazaunsoandununisuannseiieldudiasdingg

NARDATNOVIHANDULNUNIATEFAATINAY

10. n1suwauIvelUIgUsL el
o a a 1 a a a = a = 1Y =
aunsaduueadizeduasunisasyivlavesigainnisnaaesluldlunisndnnsefion uanesd
msmaaqmemimﬂﬁmmwamu WAZMINARDUWVIUVNLATYNY Lwaﬁlﬁlmmamammummw Ak
d
an

q
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12. 1@NE1591989
NAYINSNERS, 2504, ALloMTIATARUKAENY. NEUNWITEIATAY NAIRIEUTINe NsivINsnYns

NITNTINEATLAYENNTE NIWVN

NIUEANLESUNISIAYAS, 2553, nSutiie. http://www.doae.go.th/plant/garlic.htm.

Uselasy Meaasey. 2550. Nssiiiey. Buddhachinaraj Medical Journal. 24(1): 88-92.

Y

ﬁmmmmwgﬁamimwm, 2563. http://www.oae.go.th/view/AN1519LanIs18azLdunnseLien/ TH-

H
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