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Abstract

The objectives of this research were 1) to analyzed nutrients in azolla 2) to investigate the
suitable carbon/nitrogen ratio 3) to monitor survival rate of cyanobacteria in bio-organic fertilizers
and 4) to produce bio-organic fertilizer with quality base on standard criteria.

Results on azolla identification found that is the study sample is A. pinnata var imbricata.
The main macro-nutrient concentrations; nitrogen, phosphorus and potassium in azolla biomass were
4.58%, 0.40% and 2.00%, respectively. The use of different animal manures as mixture in azolla
organic bio-fertilizer was tested. The organic bio-fertilizer composed with animal manure and fresh
azolla in a ratio 1 : 10. The three different mixtures; chicken manure (T1), swine manure (T2) and
cow manure (T3) were added to the bio-fertilizer. The result on total nitrogen (TN) analysis found that
T3 had the highest increasing rate of TN (1.00%) followed by T2 (0.67%) and T1 (0.27%),
respectively. However, the results on the increasing rate of total phosphorus (TP) and total potassium
(TK) revealed that T1 had the highest percentage of increasing rate both in TP and TK (TP=6.69%
and TK=3.07%) followed by T2 (TP=1.82% and TK=1.39%) and T3 (TP=0.61% and TK=1.15%),
respectively. In consideration to the survival rate of cyanobacteria, we found that this species could
survive only 30 days in all treatments. When considering on standard criteria of organic fertilizer we
found that T3 had a good quality base on organic fertilizer standard criteria. Our study concluded that

organic fertilizer from cow manure was produced amount of nitrogen and has a good quality.

Keywords: Azolla organic bio-fertilizer, macro-nutrients, manures
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91M151HAIgAT BG-11, 151105 90 iadansfi1uns Autoclave 1AWAY 15 Youduiu 20 w1
oz Idnnudududiu 10" i

2) Ufiadnuaziideslan'ld Dilution AFUNA Dilution (107-107)

3) thugag Dilution TUszanasiuiuead laor Tunuaiisod1095 MPN (Most
Probable Number Method for Microbial Population)

3.4 mdmsiveyanazamseneIdeativanysel
%@gaﬁhﬂ?uwmﬁhwuﬂﬂzgﬂﬁ1u13wn1$ﬁha1uuﬂﬂd1qmaqﬁua§ﬂﬁﬁﬂﬁﬁﬂ1ﬁ
03120515 MUVUNIIRET One-way analysis of variance (One-way ANOVA) 1ag1i1n13
o

fSeufeouaA1nasa187% Duncan’s  Multiple Range Test (DMRT) 4@39A%1151891833801]1

4
ANYTo
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NaNIANH

a o 4 % [ 4
Tns4mM 3398509 mawaniledinmonnunuuas Tnanmsaniauinglszdenues
Y
Tn5an3399 4 10 Aalisreazideaas 11/l
a J A { [ [ r'd
1. AR 5190115 vo L UUAIN N TUTIn TIN5y 50l
=< o 1 P ~ o o+
2. Anudadiuesnlszneviminz duuesmiveunas lulaswulunszuiumsniinie
I o { . . .
Wumsnun luan1zNUo1n e (Aerobic digestion)
=2 % aa a A +| =
3. Anwisasimssendiaved e Tunuaiiizeluiledanm
Aa 4 A + Aa ~A I A + A A J
4. wanileFnmlugduvuijedunsdsinmnlguammainlszmauniasgiuijeounsd

NTUIVINITINBAT W.H.2548

a d H [ [ d
4.1 MIIANHUTINAUE 9015V WHUUAINNUT U I Iy Sy 58
1 9 ]
urunasnd@ Iy lunuidir famessysal 1INN15ATNABUANYULNIOUDNUDIUHY
1 a3 a 4 o a 4 =Y {
1A WU U ULAIT IR Azolla pinnata var. imbricate WOV AATIZHHIUTMUE10011H1TN
v Y
dragnnuluunuuas won uvusasilsnamsazausia luTasounaug (Total nitrogen,
= = [ ~ A = (% Bol o Y =
™) 13luna®iningads 4.58% awaasluaisnd 4.1 defeunuiminuiavesnnadinin
2 -~ v 2 - o 2
nivua YSunavoanesansvua (Total phosphorus, TP) tasUSuna InundiFaunaviua (Total

potassium, TK) WU THLIaFININUDUHULAITANNIND 0.40% 1AL 2.00% ANEIAL

d‘ a 4 d‘o [ d‘
M1 19N 4.1 Wﬁﬂﬁ’llﬂﬁg‘ﬁﬂ%uim‘ﬁW]‘EﬂWTiWﬁT ﬂJuTIW‘IJGl‘LlLLﬁL!LLﬂQ

FUATINOINT YTus1901M13 (%)
TN 4.58
TP 0.40
TK 2.00

[V dJ ~ dJ U H |
4.2 m‘;maﬂmumﬂﬂszna‘uwmmzaumeem‘meuuaz"luimmu"lunixmumﬂmnﬂmﬂums

o Aa . . .
winluanznlionms (Aerobic digestion)

v
A dA 9] o

POUNTIBININNG 3 yanAaolianuuanAveIRIRasTINUBUNS S
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Ao NUHsFIAYNI
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[ I

Aaa A 4 + A A A A A A d
ADANITLAUANNLBONU 95% IﬂﬂﬂﬂGUﬂiﬂaﬂﬂﬂWW?ﬂﬂﬂaﬂq T2 NﬂﬁﬂJWﬂ!@u%ﬁﬂﬂ’]ﬁU@u’Q\‘]ﬂﬁﬂ

q

a A oI A A

(21.52% 0.81%) 509091170 TJedUNTITININYANAAIN T1 Az T3 MUY (115197 4.2) 11

3
[

a [ [ 4 1 . 1T A A I =\ 1
wmimmmﬂmummmsueum'luTmﬁm (C : N ratio) WTJ'NTJ?J’E]‘LWI??J%’Jﬂ'IWQ@i TI YaaAdIU

+

4 ' { o v
yoamsueuse lulasnugeiiga sesasndeilogas T2 uaz T3 mud1ay

Q G

A a d o 1 4 +H a A I
M1T NN 4.2 Namiammzwaﬂmummmiuauuaﬂuimmuiuﬂaaumaﬂnm‘w

yanaaedl Pnadunsdaiveu (%) dadIuves c:N
Tl 20.15%0.57° 74.63 : 1
T2 21.5210.81° 32.12:1
T3 18.07£ 0.49" 18.07: 1

@ @

[ 1 FJ
HN8LY e ANRAENNONHIM uﬁ'wu%’wﬂuummmmu HEAINNANNLANAN AU E19 W d UNNANN

(P<0.05)

4.3 danmsseasInvedlsenlunuaiiGeluily
Y aa aA +H Aa A oI 1
HaN3 BRI INI TNV e TunuaiiBeluiledunsesinmainurunad wuden

< Y a A A A v =
pan1inaasdrziiuldindsuiunisanasved oo TunaiiGeluynganaaoslianyauzi
9 =3 [ 3’, (Y} d' A A AAa [] + a A J
Aa1eAdInuAILa U 1-45 Taglunnganaasslaer TununiiGerziizinogioaluijedunsd
=) Y A [ [ d' =3 [ A A A
Fanmlaiiies 30 Tu Taelutuh 15 Usumvesdasimsseadiaues loo Tunuaite lunnyea
=% ==Y é é ==\ d' ==Y 1 %
NAABIIZUONIINITOATINAAAIUTZIIUAT NIV te TuuuaRFenToadIa lur193uLsn
(913197 4.3)

A a J aa ~ A + A A I
A1T NN 4.3 NANITAUATIEN ansia@mmeq"lcﬂul,mﬂmiasluﬂﬂauwiﬂmmwmmmuum

1128 : Cell/ml

FANAADIN
. L3 Tl T2 T3
IUIUIUNNDY
1 9.65x10° 8.15x10° 8.20x10°
7 7.12x10° 7.00x10° 6.85x10°
15 4.24x10° 3.50x10° 3.25x10°
30 1.08x10° 1.10x10° 1.15x10°
45 0 0 0
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a A Jy =

a Y a ¢ a
4.4 Mawaniledun3orimmninamwaalszmamnasguiedun3snsaIvImsnEns w.a.
2548
a J a [ T HAa A I IS
HanN13UATIEHIT BT IgeIMIsHannuNifedunsdrinwluganaass T3 Nif5uw
A A X = ' + A A da a A o
TuTasnunmuiugeige dauiledunissinmluganaass T1 TSmavesdearesduay
= 1 = a ;| o a A 2
Tnunadeuinyuganga Tasilsuavesleanosauas InunaGannnimg 6.69% 1ag 3.07%
o o d'
AMUAAY (AN 4.4)
Y A = J 1 < ' + A A I = < 1
AMugaauiamuainy I Aanuunsaaavesijeaunidainmianinduaig
I~ 1 a3 1 H (] ] [ H o
rntiesdaiunals Taslimanuiunsa-araundoegsznin 7.43-8.62 Axmswitieai Wiy
=S 1 A:; A:; A d‘ 1 a J A dy
ganAaed T1 UANRALGINGA Ao 8.7010.28 ms (1131397 4.5) AuUWan1sAATIZHITMAANNAY
+ A A d 1 ¥ A ~ = dy ] 1 @ = dy
Tudledunsgdimmnunilens 3 gasiinumaslsuannudu bitanaenulaelUSnannusu
= ' a A o A A A Jt A ~ ' '
IMAYITHIN 52.32-60.19 % Ysunadunseiaginyluiledunsdrinmiinundsedszning 31.15-
37.09 % lagganaasd T2 UAuRdsvedlSmadunseingganyganaasd T wag T3 98191

v v

WedAgy Taelianasuelsnudunssingminy 37.0911.40% (13197 4.6)

A v 44 X H A A g
M1I NN 4.4 ﬂ%ll']m‘ﬁ']iﬂaqﬁqiﬁaﬂﬂlwnmuiuﬂﬂaucﬂjﬂ%’)ﬂTWﬁnﬂL!ﬁullﬂq

ﬂ;ﬂﬂﬂﬁflﬁ‘ﬁ USinaasennsfuituiy (%)

Total N Total P,0O, Total K,O
T1 0.27 6.69 3.07
T2 0.67 1.82 1.39
T3 1.00 0.61 1.15

A a o an = H A A oA
M1TNN 4.5 Wﬁﬂqijlﬂﬁigﬁﬂmﬁuj_l@ﬂ']\‘]Lﬂilmluﬂﬂauﬂiﬂsﬁgﬂ']w%’]ﬂl!ﬁuuﬂq

Ggﬂmamﬁ AaauiANIaAll
anuiuna-ana amamteni i (ms)
Tl 8.6230.03° 8.7010.28"
T2 7.58%0.01° 3.3310.13"
T3 7.437%0.56" 3.0610.03"
” - o

] v FJ
N9 AURAINNONYIMAUAINIITULUIAIN 1A HaaINTANULANA A NI NNTBd1AYNIITDA

(P<0.05)
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yanaaedi Vinaduvsding (%) USnani ()
Tl 34.74320.97° 52.3211.06"
T2 37.0911.40° 58.5245.50™
T3 31.1510.85 60.19%5.52"

o v 9 2

] v FJ
NNIBIME AURAINNONYIMAVA U TUULIAIANY BAAINNANNUANANA LRI TTadIAYN19aDa
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A A wa H A A oA H a Ao
M3 1NN 4.7 ﬂ’lﬁllﬁﬂﬂlﬂﬂUﬂmﬁNU@maQﬂﬂaucnﬁEJGIf'Jﬂ'IWQ']NiJ'W]jﬂ']u‘]JEJ@ucnﬁfJ NW.F. 2558

aAuNn | 1903 Tl T2 T3 IAUAIATFIU
1 vuavoaile na na na laisAu 12.5x12.5 w.
2 PP LT PRITEAIIGE - .
o ) 52.32 58.52 60.19 | luiiu 35% Tagrimin
danszme’la
3 WSy nay woonn | tesnin | Weonn | wwialuaindn s uw. b
1579 5% 5% 5% 1A 5% Taginiin
4 wa1ddAn unn Jagl . o . .
B Taigi Taigi Taidi Taii
AW tag langoue
5 YSnadunising liifesnin 30% Tag
34.74 37.09 31.15 .
(OM) WHIN
6 pH 8.62 7.58 7.43 5.5-8.5
7 C : Nratio 74.63 : 1 32.12:1 18.07 : 1 Tsitou20: 1
8 amailwih (EC) | 8.70 ds/m | 3.33 ds/m | 3.06 ds/m TaitAv 6 ds/m
9 TuTasousu lidoonin 1% Taw
1.95% 1.32% 1.32% y
(Total N) UINUN
10 Woaosasaw livooni1 0.5% Tag
7.33% 2.15% 0.82% v .
(Total P,O,) UINUN
11 Tnunaden s lidoonin 0.5% Taw
3.99% 1.83% 1.31% v
(Total K,0) UINUN
12 MagoudaIn WA | AT | WINAN ,
) 1INNI1 80%
anyIal 80% 80% 80%
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wunifeganaaed T1 U5 amuIuYeeT0IMIsNITeIsiagaiqa (6.69% waz 3.07%)
5998901 Ao foganaans T2 (1.82% and 1.39%) uaziloyanaaed T3 (0.61% and 1.15%)
o [ g‘/ = Y d‘ & = IS= d' [ T 9
awaay aadunnwamsanazlidiuiiesnnuruneadadl lae TunnaiiGenedvegiinaie
v Y H
Favztilszaniamlumsasslulasnuannemals auiumslaununadludlediniminldyaln
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5.2 andsema
a ~ @ Y A o o
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WALy LazooalAlae 1ag Saunders and Fowler (1992) 5109 1391 Azolla pinnata @350
1 I a 1 . Y a a 14 Y a 1 A
utaeniluwiingos (Subspecies) Tasddsmuuagiiamans 14 3 stingos Ao
1. A. pinnata R.Br. subsp. pinnata Wolueoaa@eiazil ana laitle (New Caledonia)

2. A. pinnata R.Br. subsp. asiatica Saund. & Fowl. Wi luduife 3u emensfuooninesld

2D
=

3. A. pinnata R.Br. subsp. africana (Desv.) Saund. & Fowl. wulunesnuazimzuang

1 o J o J
N1 U§ Pereira et al. (2011) AN NS N B AIUDN (Morphological criteria) HaNUNAIY
F2Imen Tuana (Molecular criteria) 516970 1370 uuaswia 4. pinnata ansontiaengos'la 2
varieties 0 A. pinnata R.Br. var. imbricate (Roxb.) wuluwoi¥e uag 4. pinnata R.Br. var. pinnata
A = A 1 9 Y1 o aw ¢ Y
WUiHLL@WiﬂMLﬁ%@ﬁMLﬁ& INDNTITINYIIUNNANINRAD ﬁgﬂllmﬂumﬁnWmi’mﬂmm]lﬂ

° a 2 d Aa o
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v 13 =) o % 1 4 o
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[ v
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amwadeunigurgiinazanuilunia-aveniimzay Ao gaKnNog 2119 24-30 °C
1 I ' ¥ A Y I 1
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