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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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a15797 1 Biochemical characteristics of free
nitrogen-fixing bacteria Azotobacter,
in triplicate

Biochemical Azotobacter Azotobacter

test In this experiment  Holt et al. [12]

Gram’s stain negative negative
Indole - -
Production
Methyl Red - -
Voges - -
Proskauer
Citrate + +

Utilization
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Motility
Catalase

31]17; 1 Morphology of free nitrogen-fixing
bacteria Azotobacter on Berk N’free agar

flauAdeiinsAnulassadrananionin
Yo4TAANYININVELTITUYIRAINTUAS LT84
QAUIS Fo gUE Fednalne v1udes wastidos
nuinlassadrameanignmvendulenieluian
sysuvRTuAneatY Suuiadesisuasiuiviigs
uaneneiy Tnsdaniigdunidunsniiegaisly
Tassailddiiande vudos [15] SefanpFuvadi
fimsfinnandugnyug ffuiinnniieldlunis
w8 lilazaneih vieavaetléh nudean iy
nsvhaeniliold nudegamniadlda 121 aam
waldua waznudoauiugld fd1fyTagnse
waéﬁiﬁﬁmbjL*ﬁué’umwﬁamaéqauw'ﬁ'éﬁmLmz
Bauazdawndeusne [

31]17'i 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 stal

k, (H) Papaya leaf stalk, (I) Water hyacinth stalk, (J) Canna stalk

gﬂﬁ 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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Jlensugaduuaiieuda vnisnsratu

Puulaladivewuafiseezlglanualnes Nanss

Wwaa nuan wuadiisseslalaluames @1u1saing

gauuiansssuvIAlugie 10°- 10° CFU/nSuves

Fansssunf wanslunsneil 2 Yansssundi

wuaiisarunsainizdalilddfiqaade §1du

Hnauen lnensaeadwuniliselawintu 2.43 x10°

CFU/n3uv33ansssuwnd Susuil 2 Ao vudes

Tnensuvaauuaiselawindu 1.86 x10° CFU/nSu

vosTansssnvd luvasiifansssunailianunse

n3ugaguuaiisuld Ae Wasndu M15197 2)

WULREINU 91UTIBURY ANTITIN wazANg (9]

wui fneurndadutansinandinninuaud

Tunismsamasiuaiisensdulasiaulueinidlad

WU 5.4 x10° CFU/mL Tnssnasedfuinauem

ms’m‘ﬁ 2 The total of Azotobacter bacteria

immobilized in natural material

on Berk’s N-free agar

A15199 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+1.669 3.73+1.48¢° 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° 549+0.28° 6.00+0.41°

Natural materials Azotobacter immobilized

in natural materials

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

Banana stalk 0 6.60 x10°

Orange peel 0 ND

ND = Not detected

Mean value + standard deviation

2bed 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
fanuaiunsansugaanuafiisonslulasiaule
11AN91 1UITev0saNsITIA UazAne [9] Lile
ﬁ‘ﬂ'ﬁmqiﬂiﬂﬁgqﬁ/nﬂﬂ’]EJﬂ’TW‘U’eN NNRUTILAZ YUY
998 AoUBULTILATNAIaULIS denlilaseasislyl
LAAMINAUNIA LLﬂﬂﬂ’j']ﬁsﬂ‘mzﬁ 2 %ﬁﬂﬁlﬁﬂ’ﬁﬂiﬁ’m’ﬁﬂ
V]u@@ﬁﬂ?’)%ﬂ'ﬁﬁ’]ﬂﬁ@ﬂﬁ?@lﬁ [17]

A151991 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+ 0.61¢ 0.36+ 0.04¢
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

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
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S5z uazyamIUAN (597 3 Way M99 4)

total Mitrogen (%)
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