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Abstract

Nitrogen is an essential nutrient for plant growth. When the plants have been grown for a long-
term, effect to decreased nitrogen in soil and insufficiency of the plant growth. One biological method
for increasing the nitrogen content in soil is utilize of free nitrogen-fixing bacteria Azotobacter. Therefore,
the objective of this research was to search natural material suitable for Azotobacter fixation. The 10
natural materials were observed physical structure and investigated the ability of natural materials for
Azotobacter fixation. The results showed that water hyacinth and bagasse stalks were fixed the
Azotobacter of 2.43x10% and 1.94 x10° CFU per gram of each natural material, respectively. After that,
the selected fixed Azotobacter of water hyacinth and bagasse stalks were studied the growth of Brassica
Chinensis. This experiment was designed to 4 treatments. The first treatment was mixed of water
hyacinth stalks and the Azotobacter. Second treatment was mixed of bagasse stalks and the
Azotobacter. The third treatment was the Azotobacter only. The last treatment was soil only. The
results indicated that the average of plant growth include height, leaf number, root length, fresh weight
and dry weight of the mixed of water hyacinth stalks and the Azotobacter had significantly higher growth
rates than other treatments. The total nitrogen was also increased 1.4 fold in the soil. All results suggest
that the water hyacinth stalk is alternative for the fixation of the free nitrogen-fixing bacteria Azotobacter
as induce nitrogen in the soil and plant growth promotion.

Keywords : Azotobacter; Free Nitrogen-fixing Bacteria; Water Hyacinth; Immobilized Bacteria;

Brassica Chinensis
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gﬂﬁ 1 Morphology of free nitrogen-fixing

bacteria Azotobacter on Berk N’free agar
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g‘dﬁ 2 Structure of natural materials under stereo microscope (magnification 40X) before dried (A)
Cattail leaf stalk, (B) Lotus stalk, (C) Banana stalk, (D) Sugarcane bagasse, (E) Coconut bract, (F)
orange peel, (G) Taxas mud baby stalk, (H) Papaya leaf stalk, (I) Water hyacinth stalk, (J) Canna stalk

y e Ll

i‘lJ‘Vl 3 Structure of natural materials under stereo microscope (magnification 40X) dried (A) Cattail

leaf stalk, (B) Lotus stalk, (C) Banana stalk

, (D) Sugarcane bagasse, (E) Coconut bract, (F) orange

peel, (G) Taxas mud baby stalk, (H) Papaya leaf stalk, (I) Water hyacinth stalk, (J) Canna stalk
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mi'N‘i?i 2 The total of Azotobacter bacteria
immobilized in natural material

on Berk’s N-free agar

Natural materials Azotobacter immobilized

in natural materials

(CFU/g)
Before After
Water hyacinth stalk 0 2.43 x108
Sugarcane bagasse 0 1.94 x108
Canna stalk 0 9.40 x107
Lotus stalk 0 8.97 x107
Cattail leaf stalk 0 8.90 x107
Coconut bract 0 8.13 x107
Papaya leaf stalk 0 4.27 x107
Taxas mud baby 0 8.33 x10°
stalk

Banana stalk 0 6.60 x10°

Orange peel 0 ND

ND = Not detected

A19799 3 The average of growth of Brassica
chinensis under different treatments

at 35 days planting

Treatment Height Leave Root
(cm) number length
(cm)
T1 3.87+1.66° 3.73x1.489 2.27+0.89¢
T2 5.80+0.18° 5.00+0.0¢  4.67+0.24°
T3 9.83+0.20* 6.60+0.37*  7.93+0.55°
T4 6.73+0.28° 5.49+0.28° 6.00+0.41°

Mean value + standard deviation

abed different letters in a column are significantly
different (p<0.05) according to DMRT

Remark: T1 is Soil (control), T2 is Soil +
Azotobacter, T3 is Soil + immobilized Azotobacter
in water hyacinth and T4 is Soil + immobilized

Azotobacter in sugarcane bagasse

danuanunsansavaauuaiisenselulasiaule
1A UITBYeansITIM UazAme [9] 1ile
NTUNNATIASTINIINLANTVBS HARUVITLALINU
P08 NBUDULMILATNAIDUWIAY Fenadilaseasalyl
WANENSRULNN wansifets 2 viadiayaise

NuURREN1ITNSYINUanaele [17]

A15197 4 The average of fresh weight and dry
weight of Brassica chinensis under

different treatments at 35 days

planting
Treatment Fresh weight (g) Dry weight (g)
T1 3.14+ 0.619 0.36+ 0.044
T2 4.47+ 0.44¢ 0.57+ 0.03¢
T3 14.60+ 0.39° 3.06+ 0.30°
T4 7.68+ 0.54° 1.56+ 0.30°

Mean value + standard deviation

abcd different letters in a column are significantly
different (p<0.05) according to DMRT

Remark: T1 is Soil (control), T2 is Soil + Azotobacter,
T3 is Soil + immobilized Azotobacter in water
hyacinth and T4 is Soil + immobilized Azotobacter

in sugarcane bagasse

[ a -3
3.5 Naﬂ']'i‘VIﬂﬁaU'Jﬂ@ﬁﬁ'ﬁll’U']ﬂﬂ'iﬁL‘Ua's’l
S A 1 a a
LL‘Uﬂ'VILiﬂﬂaﬂ']iﬁ]iﬁyLﬁUIﬁ‘Uaﬂ
Y] 1%
Nﬂﬂ’)']ﬂﬁ!ﬂ
Wt TansssunAnlnuaIunsanIesly
Tauuawmesuuaiienslulasauldnign 2 sudu
Aa NTUNNAUYIN LAY YI1UDBY UINAABUNIS
I3 YLAUTAYEINNNIIAILAZYINITILATIEN
lulasiaunavualufunounasndsugniis nanis
NAADY WU YANIINAADIN 3 Ao Aunay
LUATLS 8L YA UALNBSNASINUNTUENAUYI WA

fAtadgvesninugdu 91uauly ANE191N



166 2155153V INIUSL IV uns.wszuas TN 15 aduil 2 nsngIAu-sua1AN 2564

v o

ivtinan uag dmtnuriednige Weiguiuyanis

o aada

naaeedu ognedddrdynieadafiseduainy
FestuSouay 95 (51971 3 uag ansefi 4) Tuvy
i gan1svaaesil 4 fo AunauuuaiiGeglalauua
wosfinTeturudeuis ﬁﬁwm?ﬂwamawqqé‘m
$ruaulu Avwensin dininan wae dwdnued
fanuuanansegalidedrAgnieada duyanis
nAaesdl 2 Ao AunauwuafiSeezlalanuainos

dasy ULavynnIuAx (A5 3 Lay AN5199 4)

0.800
0.600
0.400
0.200
0.000
T T2 T3 T4

|l before planting | after planting

total Mitrogen (%)

gﬂﬁ 4 The average of percentage of total
nitrogen in soil before and after planting in
each of treatment following T1 is Soil (control),
T2 is Soil + Azotobacter, T3 is Soil +
immobilized Azotobacter in water hyacinth
and T4 is Soil + immobilized Azotobacter in

sugarcane bagasse, in duplicate

3.6 n15n529daudsuadlulasiaulufunau

Uanuaznaelaninnianeds
etalulasiauianun wuin nasway
wuafiSuerlalauuamosfindetuiuinauIwis
Tupu waz wuadiuerlelauuamasiindeiusu
Sovurisluu wuin Tlulasauiunedoiuiy
11NN wupiseeslalauuanesdasylunu (gﬂﬁ

4) @anAadfu MsAnwILUATSunSslulnsLau

SwiuTandnasdInmAsinAUYINANAY Fan1s

Ugndinazi deasunsiasayiulnvesinazin vih
Tinugevewiu anuevesludnazinasyiule
1§Andn AduanzuuaiiGonislulasauluiy (4]
[9]

4. a3y

wuASyaLlelawuAWwasnitlunsAnYIATa

e

v o

1 Idnwuzdugiuine) a35Inen wazauaudRng
Faiu1usenis dneglunuaiiielufiungs
wuafsensslulasiauluoinialan amsulaseasng
NINYAINVBITANTITUYIANUI TARNTITUYIAUA
avydadiudinanelunaveuiadosinslunisinig
Savasnuailifefiunnsneiu awnsaidesdiduns

AseuuAFeaIniign Maudsddaiuisansa

v
v o Y o v

wuAsele AellAe ANFURNAUYIN YI1UDRY AU
wnsInwn Mudanas lugugd nuuendg A
1zayne N1UTIBLNYBY NUNAIY wazlldandy

ANUAIAU AIUUSIAUNNAUYIT AT IUDDE N1ATI

P =2

wuafisearlelauuanes JegnidenuAneinis

v v @

WwigLiulavesinnnsaziiulaan ezlelauua

q

o Y o =

wasiinzdnegivaduinauynilussansainly

£

msdeaumsatyivinvesinninedldffan
sesasnde orlalauuamesiinmednegivuudon
efansssumiva 2 viad duaiunisadyivle
yasrinneddlddnda Mduanizuuaiiooslela
wualmoidasy dufunismaassiifunuamied
Wraulalunisiilulduselevinisinunisinuns
dmudunvunsiiivsiglulasiouludu 14ian
sysuvdntegliiAnuslov andununisnan
wisznsldiansssurfnisdauuaiisensdlulay
wuluomateiivinvdunsiiusslomnilufu
Tieglauu uazlignuzeonaniu deiausuuyly
nsfnwseluasAnyilaswaimnanienmngly
YoINAUIIUAEIUTesdmiusrlalauuAnesEn

WN1AIENADI9aNITAUBIANATOU N30ANY



RMUTP Research Journal, Vol. 15, No. 2, July-December 2021 167

paAYsENOUNITILATieaTUAYUNANITAT S

wuaiisglilulassasreiivlamely

5. ARANISUUISNA

YBVBUNTEAMYUANUWITY Usebnnuide
WesnseauUTy gy 1inusgaIuddze [unoayu

a

datatueruidey UszdrUauyssunm 2563
unidnerdeinaluladsivuenagissagdl

vovounsEAN A5 Yedndin fea1n AlvAu

v
¢ &

PULATIENTBUUATILS Y Azotobacter vinelandlii
WuuuaiiFoildlunismanesaded vouau
NaNanI3aTaaqngn a1913 v INeA1ans Ay
Ingrmansuazinalulad uns.aissugd 7
\BosiusauazainlunTiaTginanIsmaaes
Tuosufiinns veuauamnIun1f Tudy Al

ANUYIMADLUNM TN TNARDINNTATYINN

6. LONANTD19DY

[1]Y. Osotspa, A. Wongmaneeroj and Ch.
Hongprayoon, Fertilizers for sustainable
agriculture, 2 nd ed. Bangkok: Kasetsart
University Press, 2011.

[2] Y. Osotspa, Plant nutriention, 4 th ed.
Bangkok: Kasetsart University Press, 2015.

[3] S. Torpee, “Selection of free living aerobic
nitrogen fixing bacteria and Bacillus sp. to
use as inoculums for nitrogen and
phosphorus fertilizer in straw medium,”
Prince of Songkla University Thesis, 2009.

[4] A. Chanchaichaovivat, S. Kirdtabtim and S.
Phornphisutthimas, “Application of

microorganisms in sustainable agriculture,”

Journal

of Research Unit on Science,

Technology and Environment for Learning,
vol. 7, no. 2, pp. 398-413, Dec. 2016.

[5] S. Mahdi, H. Mukhtar, H. Bashir and A. Nawaz,
“Optimization of growth conditions for
Azotobacter species and their use as
biofertilizer,” Journal of Bacteriology &
Mycology, vol. 6, no. 5, pp. 274-278, Sep.
2013.

[6] NA.  Thazin, S.

and M. Myint,

Nourmohammadi, E.M.
Sunitha “Isolation  of
endophyticbacteria from green gram and
study on their plant growth promoting
activities,” International Journal of Applied

Biology and Pharmaceutical Technology,

vol. 2, no. 3, pp. 525-537, Jul. 2011.

—
—~
[E

D. Rojas-Tapias, A. Moreno-Galvan, S. Pardo-

Diaz, M. Obando, D. Rivera and R. Bonilla,

“Effect of inoculation with plant growth-

promoting bacteria (PGPB) on amelioration

of saline stress in maize (Zea mays),”

Applied Soil Ecology, vol. 61, pp. 264 - 272,

Oct. 2012.

[8] A. Beneduzia, F. Moreirab, P. B. Costa, L. K.
Vargas, B. B. Lisboa, R. Favreto, J. |. Baldani
and L. M. P. Passaglia, “Diversity and plant
growth promoting evaluation abilities of
bacteria isolated from sugarcane cultivated
in the South of Brazil,” Applied Soil Ecology,
vol. 63, pp. 94 - 104, Jan. 2013.

[9] S. Suphan, P. Prajankett and S. Pongsawat,

“Using

Nitrogen Fixing Bacteria  with

Biological Supporting Media for Promoting
the Plant Growth,” Science and Technology
RMUTT Journal, vol. 6, no. 2, pp. 17-28, Dec.
2016.



168

[10]

J. C. Santos, S. I. Mussatto, G. Dragone, A.
Convertiand S. S. Siva, “Evaluation of porous
glass and zeolite as cells carriers for xylitol
production  from  sugarcane  bagasse
hydrolysate,” Biochemistry Engineer Journal,
vol. 23, no. 1, pp. 1-9, Mar. 2005.

P. S. Bisen, M. Debnath and G. B. K. S. Prasad,
Microbes: Concepts and Applications. 1 st
ed. Malden: Wiley-Blackwell Publishing, 716
p., 2012.

J. G. Holt, N. R. Krieg, P. H. A. Sneath, J. T.
Staley, and S.T. Williams, Bergey’s Manual of
ed.
Philadelphia: Lippincott Williams & Wilkins,

PA., 2000.

Determinative  Bacteriology, 9 th

C. Kaewkrajay and P. Sinthunawa,

“Immobilization of Saccharomyces
cerevisiae to Sugarcane Bagasse for Fuel
Ethanol Production,” Burapha Science
Journal, vol. 20, no. 2, pp. 96-111, Aug. 2015.
O. Suttinun, W. Kaewtip and E. Luepromchai,

Phenol degradation by mixed culture of

[17]

2155153V INIUSL IV uns.wszuas TN 15 aduil 2 nsngIAu-sua1AN 2564

Methylobacterium sp.NP3 and
Acinetobacter sp. PK1 immobilized on oil
palm residues, Prince of Songkla University,
2010.

W. Soontornchaiboon and R. Pawongrat,
“Utilization of natural wastes as supporting
immobilization and Its

materials for cell

application  for  ethanol  production,”
Veridian E-Journal, SU, vol. 6, no. 1, pp. 795-
807, Jan.-Apr. 2013.

P. Tangsombatvichit and D. Ketrot, “The
quality of vermicompost from sweet potato
crop wastes and its impact on growth
promotion of Brassica chinensis,” RMUTSB
Academic Journal, vol. 6, no. 2, pp. 124-133,
Sep. 2018.

Y. Kourkoutas, A. Bekatorou, |. M. Banat, R.
Marchant and A A. Koutinas,
“Immobilization technologies and support
materials suitable in alcohol beverages
production: a review,” Food Microbiology,

vol. 21, no. 4, pp. 377-397, Aug. 2004.



