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Abstract

This research aims to development of high quality of bio-fertilizers to have a high efficiency, suitability for the growth and yields
of rice production. Additionally, this would help to reduce the cost of the production for the farmers. The bio-fertilizer with different
materials was fermented in the 200 litres barrel according to the process of The Department of Lands Development. The experiment
plan of Completely Randomized Design (CRD) was being used which included 2 trial formulas. The first formula was the formula
of increasing the growth of the trunks and leaves of rice which had 5 treatments and each treatment used 1 barrel. The second formula
was the formula of increasing the bearing of flowers and the weight of rice seed which also had 5 treatments and each treatment used
1 barrel. After finishing the fermentation process, the bio-fertilizer liquids were taken to analyze for the nutrients element to assess
the suitability of the formulas as to find the major elements (N, P, K), the minor elements (Ca, Mg, S) and some important trace
elements (Fe, Mn, Cu, Zn, B). The analyzing took place at the Faculty of Agriculture Natural Resources and Environment’s lab in
Naresuan University, Phitsanulok. This was held during November and December 2009. The data were statistically analyzed by the
Analysis of Variance (ANOVA), and the data were differentiated by the method of Duncan’s new Multiple Range Test (DMRT)
at the confidential level 95% .

In conclusion, the result shows that in the fifth treatment of the first formula of increasing the growth of the trunks and leaves of
rice has the nutrient elements of N, P, Ca, Mg, Fe and S higher than any other treatments and more than general bio-fertilizers that
produced by farmer . Furthermore, the fifth treatment of the second formula of increasing the bearing of flowers and the weight of
rice seed has the nutrient elements of N, P, K, Ca, Fe, S and Zn higher than any other treatments and more than general bio-
fertilizers that produced by farmer. Therefore, for planting the rice from the time of rice sprouting until the rice yielding should
choose the fifth treatment in the first formula and after the rice yielding should choose the fifth treatment in the second formula as
to spray throughout the rice plants for increasing the growth and also the production of the rice.

Keywords: Bio-fertilizer, High quality bio-fertilizer, Effective Micro-organisms
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ko -

= denuuendNNEdfatNitsdANTEAUAN NN 95%
= denuueneNeadfatnitadyENNauANNEDNY 99%

a/b/c = Gl’JBﬂ‘t‘ﬁ‘ﬂLWNE)'Llﬂ‘uLLHGN’J’]VI,JJNﬂ’)’thGlﬂGl’N“ﬂ’Nﬁﬂ(ﬂ Gl’JBﬂHTYIﬂ'NﬂuLLﬁ@Q’J’]Nﬂ’J'INLLGlﬂGl’Nﬂuﬂ’Nﬁﬂ(ﬂ 10e35 DMRT

mmummmauu 95%

mam’sumwwwmmmmsmn waaﬂﬂmmmwam
2 (I,'Nm'saaﬂmanuawmumwuﬂiumamn)

NBMIILATIE wmmmmiwanﬂmﬂﬂmmmw
gas 2 Use naumam’nmmwmﬂunm A4
lu‘[mmu Waanadd Inunade lﬂwam'ﬁ‘nﬂammu
anudunsa-ae (pH) wa\iﬂﬂmmmwam 2

anuunsn- mmmﬂﬂmmmwam 2 L1993
NADNUAZ quuwwuniuLuamﬂwa wmmmwmﬂu
96— mmwaﬂﬂa ﬂ’i’iN’Jﬁ‘Vl 5 n55UAEN 1 n5saAad
4 n35AER 3 UAzNITRAE 2 Ten pH WNNU 6.67,
6.50, 6.43, 6.41, 6.35 mmamu UANENIUNN
anmwuuﬂmﬂm 95% (GI’I‘S’N‘VI 6)

Tulastau (N) wamsianzvionglulasiay wuh
nﬁmﬁ‘nucsmumuﬂuﬂmlu‘[mmumwamwammm
ummmuﬂuﬂmluimmuawam Ao ﬂ’i’iN’Jﬁ‘Vl 5
551957 2 N55IART 4 NINAEN 3 WeznsIIRN 1

MUY ﬁcfhwhﬁu 3.53,3.16, 2.60, 2.22, 1.65%
MUSAU Feuandenuneadaniites Faudle 999
(5199 6)

V\Iaay\la%'a (P) mamﬁl,ﬂ'ﬁsﬁV\Iag“V\Ia%'a WU
nssuishiienudaiuresvlaavlaSageigananssnis
1 5 351359 4 NIINITN 3 NITNABN 2 waz NIINITN
1 anudeu dedlehau i 0.88, 0.86, 0.67, 0.66
Uae 0.52% mméwéi'u'ﬁmmumnviwﬁumqaaﬁﬁﬁ
Hada 95% (MM 6)

Twunaden (K) wamsiassiinunaday
‘IN‘U’J’]ﬂ’i’iN’Jﬁ‘VINﬂ’J’]NL‘lm‘llu‘llENIWLLVIGL"HEINGW]G@V’]E)
ﬂ’i’iN’Jﬁ‘Vl 5 n55W3EN 4 n35AAER 3 n5INAET 2 uae
55357 1 MmNy fifwhiu 2.99, 2.91, 1.91,
1.52 uaz 1.49% MuANY Fauanenafumasanng
uﬂmﬂfym 99% (GITSN‘VI 6)
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- Tulastau(N) Waawasa(p) TwunadauK)
n353475 pH
(%) (%) (%)

N55335411(T1)gos
. 6.5ab 1.65¢ 0.52c 1.49d
Mmldvaanyasns
n358359 2(T2) 6.35b 3.16b 0.66b 1.52d
n558359 3 (T3) 6.41b 2.22d 0.67b 1.91c
n358359 4(T4) 6.43b 2.60c 0.86a 2.91b
n558359 5 (T5) 6.67a 3.53a 0.88a 2.99a

F-test * * HE

C.V.(%) 1.09 1.2 5.19 1.46

ns = LHNANNLONFNINEDH
* —_

ko -

= denuuendNNEdfatNitsdANTEAUAN NN 95%
= dlenuueneNeadfatNitadAyENNauAMNEDNY 99%

asb/c = BN DUNMILEN N INTANNUINFNNNEDH MIDAETNENAULFAINTANNLANMNUNNEDH 1aeAS DMRT

ATTAUANNEDNY 95%

mam'ﬁmswﬁmqmmﬁawmﬂm‘iﬁamw
g0y 2

NAMTILATIE wmmmmﬁmﬂmﬂﬂmmmwam
2 1demsnanaanuastiimhuinluwdadn log
Aeneinueaidey, winiiBoy, mMusdu louams
noapuduasil

uaaLdan (Ca) mnm'ﬁmmsﬁmﬂ%mmuﬂal,%ﬂu
wWuN ﬂ’i’iN’Jﬁ‘VlN“lJ’iN’]mLLﬂaL‘ZiEINN’]ﬂ‘VIﬂﬂﬂE] ﬂ’i’iN’Jﬁ‘Vl
4 n553AT 5 553957 3 N3SAER 2 uar NIIIRN
1 auddudeiiewhiu 0.66, 0.55, 0.25, 0.22,
0.08% MUMAU MUSAUTANNUANNAUNIEEH
fishTaadaia 999 (ans1ad 7)

wupi@dan (Mg) NIMIeHmMUSINN
wan e wum nﬁuﬁ%ﬁﬁﬂ%ywmuunﬁﬁqwmnﬁqm
whnudaInssIAs Aa Ns5aABh 5 NssIATN 4 Lhiy
0.35% S0989MAD n55I357 1 NN 0.34 % 58989
WNAe N55REN 2 wer nsIARR 3 flAwhiu Ao
0.33% ANEIAU walaiuandafumeada (s
7)

AMNZOU (s) ﬁnnm'ﬁmﬁsﬁm'ﬂ%mmﬁmsﬁq
WU nsashiitSinaiuz iy inniigada nssaitn
2 N55375%N 5 NI50IBN 3 NIINIDN 4 uaznIsIdN 1
fenu 3.33, 3.098, 2.431, 2.399 Uas 2.244%
amudeu leslianuuandnmeadanszauisidny
89 99% (NN 7)
mam'nm’suwﬁmmmnawnmﬁ'mu (Fe, Mn,
Cu, Zn, B) waaﬂﬂm‘mmwam 2

mam’nm'ﬁmmmmm‘stmmmﬂmﬂa sIqWan,
waamila, naauas, daned uazlusau I§uamanaans
vuaadl

ﬁmman (F) mnmﬂm'ﬁmmﬂimmﬁmman
WUN nﬁmsmﬂimmﬁmmanmnwam Ao ﬂ’i’iN’Jﬁ‘Vl
5 n55aART 2 551957 4 N3SAER 1 ez NsIIRN
3 MUSAUTINALIMAY 627.60, 408.73, 329.70,
310.73 Uaz 310.70 ppm MNAOY fanuuanens
MNEDANHTEEAES 99% (MTNN 8)

wnan e (Mn) mnmﬁmﬂuﬁmﬂ%mmuuqmﬁa
WU n’a’ama‘nuﬂ'ﬁmmummuamn‘naﬂ Ao ﬂ’i’iN’Jﬁ
# 5 nsAAET 2 553357 3 N55UIRN 4 waz NSIIFN
1 eudeuiiaAy 24.97, 11.83, 10.43,
10.40 uaz 8.30 ppm MNMGU MUY HANN
UANANINFDANNUEEIAEY 99% (TN 8)

nauae (Cu) mnm‘s’?Lﬂiwsﬁmﬂ%mmwmum
WU ﬂ’i’iN’Jﬁ‘VlN‘lJ’iN’]m‘VIENLLﬂQN’Iﬂ‘VIﬂﬂ R ﬂ’i’iN’Jﬁ
5 ﬂ’i’iN’Jﬁ‘Vl 2 uaz N5IAEN 4 NIRAER 3 wax
553957 1 anudeuiewhiu 2.77, 0.40, 0.30,
0.27 U8z 0.20 ppm MNAIOU FNULanANMEDH
‘VINu’EIﬂ’]ﬂfUEN 99% (51971 8)

dangd (Zn) nMeNFmUSudganed
WU niiyﬁﬁﬁﬁﬂ%mqﬁqnsﬁmﬂﬁqm Gh) nﬁu’?%‘?i
5 N55NIGN 2 NTINIDN 4 NFINITN 1 wae NIuIBN
3 uaauNeNNY 177.37, 114.10, 12.57, 12.40
uaz 12.40 ppm MUTNY FauaneafumMasa T
uuﬂmﬂmm 99% (51971 8)

Tusau (B) :nmsienzimusinaluseu WU
ﬂ’i’iN’Jﬁ‘VlN“lJ’iN’]mI‘lJ’iE)uN’]ﬂ‘Vlﬂﬂ Ao n55NIER 5
553957 3 NIAET 2 war NIRAER 1 Hdhiy
0.000344, 0.000284, 0.000171, 0.000065 ez
0.000064 ppm MINEINY FeuaneefuUmMIsanng
uﬂmﬂfym 99% (GITSN‘VI 8)



Naresuan University Journal 2011; 19(2)

MINN 7 HIMTAATIEVTINRINITTRNITENEINNGAT 2

15

» wAaLdan(Ca) unnilidan (Mg) Muzou (S)
N394
(%) (%) (%)
ﬂﬁ;ﬁ'ﬁﬁl(Tl)gjmﬁ'ﬂﬂwmmwmﬂﬁ 0.08d 0.34a 2.244b
551987 2(T2) 0.22¢ 0.33a 3.337a
551987 3 (T3) 0.25c¢ 0.33a 2.431b
n53uIaN 4(T4) 0.66a 0.35a 2.399b
551987 5 (T5) 0.55b 0.35a 3.098a
F-test *x ns *x
C.V.(%) 9.05 9.30 6.93

ns = LHNANNLONFNNNEDH
* —_

ko -

= denuuenadNNadfatNitsdAyNTEAUAN NN 95%
= dlenuueneNNadfatNitadAyENNEauUANMNEDNY 99%

asb/c = BN DUNMILEN N INTANNUINFNNNEDH MIDAESNENAULFAINTANNLANMNUNNEDH 1aeAS DMRT

ATTAUANNEDNY 95%

M3N0 8 HamMAeNsgImsEINNSAgEalshnmwges 2

o S1AmMan (F) wnemild (Mn) 89Uae (Cu) Fanegd (Zn) Tusau (B)
e (opm) (opm) (opm) (opm) (opm)
N33NIBNL(TL)gas
Al drnanmonns 310.73c¢ 8.30b 0.20c 12.40b 0.000064c
533N 2(T2) 408.73b 11.83b 0.40b 14.10b 0.000065¢
n55W3s7 3 (T3) 301.70c¢ 10.43b 0.27bc 12.40b 0.000171b
n55IAEN 4(T4) 329.70¢ 10.40b 0.30bc 12.57b 0.000284a
559387 5 (T5) 627.60a 24.97a 2.77a 177.37a 0.000344a
Fotost o o . . .
C.V.(%) 3.92 11.33 10.18 7.92 10.95

ko -

= denuueneNeadfatnitadayENNzauaNNEDNY 99%

asb/sc = BN DUNMILEN N INTANNUINFNNNEDH MIDAESNENAULEAINTANNLANMNUNNEDH 1aeA5 DMRT

NIeAUANNEDNY 95%
aﬁﬂ’swmmmgagﬂm

mam’suunﬂamwnummﬂimmumﬂuaﬂmwuﬂ

Tugniimsiauas Uu‘nnamwnummﬂiuuau
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AANFREATLNENT NBUNEATAT NININMNEAS,
2544)
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muﬂimmTWLmammwmwnﬁmﬁ‘n 5 NTWLmamau
mn‘nam 2.51% 1JEJmmmwammnwmniuﬂumamu
1.37% AU ﬁNNTWLWIﬂL"ZiEJNﬂQﬂ’J’] 1.8 v Whueu
i asﬂlmwmmsaw«mmammﬁmmmsmﬂulm
aimmLﬁ]uaﬂwl'snmmﬂﬂmmmwam 1 L'Nm'msm
L(ilUIGWING]’Iua’WluLLa”SLUﬂEN‘U’]’J‘VIWGN‘N’]‘UuN’]u Y
ﬂiume\Iaawaiaaﬂiui“ﬂuﬂwunmq waihfiu U
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1°1JﬂummﬂﬁluimLﬁ]uﬁ]”umamamiwﬁmmﬂmmmn

mam’nm’swwmqmmﬁm waaﬂammmw
g05 1

Hamsenesinuh lunssidan 5 iivsinaueado
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waaLden 1.339% Gatunssaian 5 RuAaBaNgIn
1.04 un dwusauniiiBaniagn a AuNINIsNI5
5EWIN 0.54-0.55% lmmnmqnu dusgmusdu
WU’J’]ﬂ’i’iN’Jﬁ‘VI 5 fona i aumn‘naﬂ 3.008% ﬂﬂm
mmwammnwmn'ﬁuﬂmamu 2.402% muu el
afuzdugend 1.3 uh Wudu m’smﬂﬂmmmw
ummu,ﬂamaumna}“mﬂwwwmwml,mu'iq Wusng
wwwmlﬂiﬁ‘lunwmsmmu’lmiumuTﬂ'NaiNmuww
HunsnilFeuuasiussutuiimhidusielums
muauriauszlasawauiedaaalswand wmnme
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aaasldimlumissde vanannil dadaaiums
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TumsihlulFdudasemsnsydulalumsugninle
. mam'nm'ﬂwwmmmmsmwnammwa\ﬁ]ﬂ
nhmnges 1
Tmamwnuu,mﬁmmmsmsmmﬂm loun wan
(Fe) wsamila (Mn) n29uad (Cu) §9nsd (Zn) Tusau
(B) wamAeNENuNTaNulaaauannlunssais
s E)El’Nl’iﬂ(ﬂ’mVlﬂﬂ’i’iN’Jﬁ‘llEN“IJEI‘N’]‘H’JI]’]W‘VIWGNH’]
ﬂuuﬁmmmitaﬁummwﬂﬂmmmwammnwmni
HauHd (ﬂ’i’iN’Jﬁ‘Vl 1) wasEBnaanniiisanasa
mmmmmiﬂmmamﬁmmanumumﬂumimw
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Wssadulaldmang wemilaimhiddaly
MeduaNRuds tiuaaslsiadluis wmnme
wsmilaudvzi lvisluvdas unszundulaiadey
wulowaslaem lusrisaasmsusemilaluuSane

Wae s1nasuasnuiaugrsluzuviumsduansi

wae WNREIaNILAazuAszun U i sase
wule adnzaidunssdumsuanluseuvesiiy
Mlineddded @iuaieanugauasmaasyiule
ﬂmﬁw drulusaumndnmaeluseuazisnsuasse
wn3u Tuwnad EN‘d(ﬂE]ﬂ’Nl’iﬂ(ﬂ’lN‘lﬂ’JLLa“’WﬁWﬂﬂ(ﬂaﬁ M3
alusauludnaniaeann NAANTIINIINNANS
M3ILAHEINBIWITHEN 519DINTIDIUBLEIN)
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Lﬁ]immU'T,mmwnuamuuaﬂwmmwwmuwuu
AUMNTIUAELNEINDE BAINABINYDIE oy
@wznssaia 5 ludu
mam'nm'ﬂmmmmm’swaﬂwmﬂﬂmmmw
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Frmngas 2 553357 5 ulu‘[m'mumnwammﬂu
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