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Audjima Yamprai 2014: The Correlation between Nitrogenase Activity and Fixed Nitrogen of
Azotobacter and Azospirillum Grown with Maize in Kamphaeng Saen Soil Series. Master of
Science (Soil Science and Management Techonology), Major Field: Soil Science and Management
Techonology, Department of Soil Science. Thesis Advisor: Associate Professor Thongchai Mala,

Ph.D. 74 pages.

This research aimed to determine not only the activity of the nitrogenase enzyme, the fixed nitrogen
in the day-round of Suwan 5 maize, but also to compare the correlation between the nitrogenase activity and
total fixed nitrogen. The research was divided into 2 experiments. The first experiment, study on the total
fixed nitrogen and nitrogenase activity in the day-round of azotobacter and azospirillum, was 3 x 4 factorial in
completely randomized design with 4 replications. The first factor, inoculation, consisted of non-inoculation
(control), Azotobacter chroococcum and Azospirillum lipoferum, while the second factor was the observation
time of nitrogenase activity (6:00, 12:00, 18:00 and 24:00 hr). The results showed that the different time in a
day-round did not affect the total nitrogen and nitrogenase activity, but the different inoculations significantly
affected the total fixed nitrogen and the nitrogenase activity. Inoculation of azotobacter gave the highest total
soil nitrogen and nitrogenase activity in soil. While, inoculation of azospirillum gave the highest total plant
nitrogen and nitrogenase activity in root. The second experiment was the study on the total fixed nitrogen and
total nitrogenase activity of azotobacter and azosprillum grown with maize. The randomized complete block
experiment was conducted with 4 replications and consisted 3 treatments (non-inoculation, Azotobacter
chroococcum and Azospirillum lipoferum inoculations). The datas were collected every 2 weeks after
planting. The results showed that inculation of azotobacter and azospirillum had higher standard ears and seed
yield than that of control treatment (1,004.50 1,068.20 and 832 kg/rai respectively). Inoculation with both
strains stimulated to gain higher seed yield than that of non-inoculation about 200 kg/rai, approximately. Total
fixed nitrogen of both microbes had a positive relation yield with total nitrogenase activity. The
approximately amount of total fixed nitrogen of azotobacter and azospirillum can be estimated by the

equation of y = 25.039x+49.332 with R’=0.85 and y =27.262x+264.06 with R’= 0.83, respectively.
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A A AN 1 A w A J A J I
nuaiieluaediiliod 2 91id Ao Azotobacter Az Azomonas 0% Tas Tauuamesaziwaaiilugll
] VA A 1 J 1 1 1 §
lvvnalugisiduimgudnats 1.5-2.0 lulaswas wielugniglinernasuniasla
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= & Ay v Y 7 L. A a VA A g
Funsyuav inaeun 1@ laeudseuisad (peritrichous flagella) H3ou19%iia linaoun deens

a a a g‘; v A 9 <= So} 9 v A 9 2 A ]
pondaulumsniyaula nisonugnaiudadazaiennla vazaewugnas 1udadn la

Y o g v ¥ s A
aza1eu s unana luean1 11 Insw (chemoorganotroph) 1%1191a toanedea Lazinae

a L a a 9 = 9 a d‘ 1
GU’E]\‘]ﬂ'iﬂ@L!“VIﬁﬂiuﬂﬁ!ﬁﬂify}m‘ﬂjﬁqﬂ mmmmﬂuimmu"lﬂ pH UDNAUNIHUIEADNIT
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mmymﬂwumaa"luimmumﬂagﬁlwmq 4.8 99 8.5 ¢ pH ﬂLﬁNW%ﬁﬂJ@]@ﬂWﬁ@]ﬁQVLUI@]'ﬁWH
[] 1 a 901 Y] 4 1 =Y
2YITHIN 7.0 ﬁ\‘] 7.5 W‘Uﬁlu@uLLaSUW (B3%8, 2550) 63Icﬁiﬁllﬂﬂm@ﬁﬁ'm'liﬂﬁ%ﬁﬁiﬂﬁﬁﬂlﬁﬁu

F4 9 4
mssaeanla Idu arstesnu¥eswazasdusuyodunalsaiy (Kapoor and Kar, 1989)
2 J o 2 a Y 1A ' a 9 9 a Yo
uﬂﬂ%'lﬂuf)%I%Iﬁl!‘ﬂﬂm@iﬂﬂﬁ1u1iﬂ!wuNaWﬁﬁiﬁLLﬂW‘lﬂﬁUN“ﬁuﬂqﬂ YU Gll'l'ﬂ‘Wﬂ BNNIN

e luTaseuldnuan1édondie (Shabaev e al., 1991)

< == =< A o aa a Y ~
azTmimmﬂmaiu,ﬂmmﬂmiﬂma”luimmuwmNmmmuaaiz EJﬂ’J‘Ll‘]JNfT‘]J
A LA g @ 9 =
YO AD Azotobacter paspali mmmﬁaagimmwm Plaspalum sp. minsdlulnsauezanad
A a A 1 a A J 9 1 = A= 4
maiu@ummaQ“luimmuauumﬂ 'lmm LLE]?JI‘JJLHEJ?JLLﬁ%UluLﬁiﬁ azimimmﬂmaimau%u
a o v = A Ia oY a = .
L’L’fillﬂ1ﬁﬁﬂ1i@]iﬂhluiﬁ‘§ﬁ]uﬂﬂ L‘V\I’Oiiﬂ’ﬂﬂclf‘u ”laimmuﬁ (ferredoxin hydrogenase) Lae
4 1 a 9 [
mu”lmf"luim%mﬁ Lﬁ@ﬁmﬂﬂ1i@1§ﬂvlu1ﬁ5ﬁ]‘L!Ul’JG]E]’OE]ﬂGBH]‘L! uammmiwawmiugﬂ ATP
o [ =3 Y a A v W a 1
FTUIUHNIN azT%Tmmﬂmaimwmmﬂa”lﬂ‘wmmwaﬂmﬂuaumwmﬂaanclmm Iﬂt’lﬂﬁlj\‘l
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Gl‘ﬂflﬂ’J13JLGUBJGU‘L!GU?NﬂﬁWﬂNﬁ?@llﬁ@ﬁﬂﬂﬂmﬂmeuuﬂlﬂ\i@@ﬂ%&ﬁ]uﬂWﬂﬁluL“}Sﬁﬁ (Shank et al.,

2005)

Dobereiner et al. (1997) 318911 miﬂgﬂﬁtﬁﬁ Paspalum notatum Tﬂﬂi%}éﬂ
Azotobacter paspili ¥M 3934 M Taswudszina 90 Alansudsianuaiaell vazaeunluil a.e.
1998 ”lﬁ'ﬁwamﬁﬁ’ﬂmm Pandey et al. (1998) WU ﬂiislelg)'jlcld;"ﬂ Azotobacter chroococcum strain
W5 dunsaiunananudann 53:07 niuaemsiauuas iy 62410 niuaeaIIaNAT
Tuvausd Biari er al. (2008) AnwwavewuaiBeiiannsoduadiumansaiulaveits
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wigeay Tanazaenszqun1sganus19e1H13 w1 Ina wu mslduuaiizeainalnse
dminmnaueiln1d 141 % vaziivSa lulaseu Weareda Tnunadoy luniaa'ls 130,
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U

g =] < I 1
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9 [ A ] PR 9 A a o @ ] A I 14
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g U d‘d
Fulchieri and Frion (1994) finywavein1sldiress Isa ldSasuniiaonana

&
a1 Ina Taeld Azospirillum brasilense (AZ 39), A. lipoferum (AZ 30) WUIWY® Azospirillum
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brasilense ansanminudsvesdudn Inalgnlunmvuzalgn iuszeznar so u'la
A A o 1 I A Aa o 1 3}1 o
910 380 dHaansusonsza1a 1y 523 Haanfuaenszae Miniwhimsnaassluanmuag
4
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5. Y1 INAIRLITA)

9 . A [~ o A Aa o v a3 v o A
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o a 1 a @ g‘/
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[l 1 F 1
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4 v J o a a aol aol Y 1 Yy 9 o 9
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I [ o
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dy d' 9 =1 1 1 L= 9 d'
Tagiuizalgnd Inavzlimsnszaeegnnaruvesilszms uausnamizlgndinTnah
drgie Mmamileaoual nManzTussnifeurile taznananaoUUY (dNINUATEENY
AMIINBAT, 2555)

Y]

9 dy o d 4
5.1 UM Inaaesdn? NWUTFITIU S (un.)

4 @

9 dy v J o I 9 dy v Jdo Jo
I Ina@esdaInugalsse 5 daudnInamesda? UPIVIDI INNTY

a a

]
=1

M anEaTH TASUMITUTITUN 19 1Y WA, 2537

[ a 9 dy v Jd o J
aﬂymmmummmﬂwmamﬁm WUTFITTU S

Y Aa =4 ~ 1 v a o 1 ] 1 [ 4
1) Idwandawang masedlugia 907-945 Alansuse 15 Faganiiugglrssa

qa

v J 4
1 (7 %) §I37% 3 (4 %) LagWUTUATNITIN 1 (16 %)
v a 3% ) ¥ o o @ A o
2) Twwawa@]umuﬂ@]uﬁ@uazumummaqq wwg lumsmilunyemsdad

3) mnsadsud ldaluaammadanna



17

A o A A 1 = o ¥ <3 "o 9
4) UAaNHUSNNNTOYATOUNNA IFU UTSUUIIN LAZAIAULUULI ”lwﬂamw

9 3 v A v
gagaumulsasian vaz lsaneludugaie

< 3 o o J o a ua ° °
5) inbasnsesonuman 136hiusg lduu 1-3 41 Taglfiaamdwuzii

VOIUNIVING

@

o ) ! o < 7
aﬂHmgcl/]']\iﬂWilﬂEﬁj%ﬂ\‘]TTﬂIWﬂ!ﬁﬂQﬁ@j W‘L!igiji]iiﬂi 5

9 X v J o J =) a = a [ ' ] a
GU']'JIW@L'@EJQEWYJ Wuﬁ‘qaiim 5 UNaNaamRay 907-945 ﬂiaﬂiuﬁ’alli 21YINULNYT
v o v v 9 { a o '
110-120 34 UIUIUBDDNADN 55 IU ﬂ')’lngQ"U@\iﬁulﬂaﬂ 192 I UALUAT mlmu\‘immqwm
A £~ S v < aa
ﬁﬂ 109 S UNUANT Glf\i‘iJﬂ’lﬁlﬂHIﬁﬂﬁ’l‘L!’lﬂ’l\i 0.41 % ANULUILLTIVDITSVUIIN 2.0 (1 = ﬂ'ﬂq@],

Y A ° Y v g Y )
5 =adoanga) TIIUAURNAY 0.6 % MIuvoudondn 1.2 % wazianudrumulsanig

A 1

= @ = a 3 9 A v 4 2 X o v aw
Gl‘]_l 2.3 % @UDIKIVI ALASHUAVDUNAA TU 1HADI WILVIDININ VY (FDIUUIVINY 9,

2555)
5.2 anwdryved lulasnuaedniing

Tulasau aeglungus19e1M15uiwn1n (macronutrient elements) W¥ABINTT

Y a a Y ~ Aa A 4
TH S nannuazaasaszoznaimsnsyau Tavesiy nihiuazdninaveslulasnui

= ] I 1 o dy ) 1 o = I U
laedivoruua lailu 5 ngu asil 1) dudaulseneudiagvesldsau 2) dudiulsznou
Y

drngoglueonleianie 3) Fudralszneuluiinaded 4) msilszaeu lulasnudue wu

o

pra Tudulaseaa uaz 5) asdszaov lulasnunivazanld wisrimiinieany
(protective compound) 141 11 1aAuINlUeIgY (B9gNT, 2552) ANABINT IUTATIIUYDS
9 A g’/ 1A =\ Y 1 [ P [

117 TnAIzFUAIAITINNIAZ IANUABINTFIgaTur19dda1¥N 6-8 natInsen Taanay
9 [ dﬁf = 9 1 o o 9

aoans luTasuvzdinegaiuandaszezdnd Inaun dmsulsmalulaswuludninas

Aunals ldamutadenatsedie isu Usmmsige1mis lulasnunldundnine dnvaznia

@

ugNIsNYeItn Ina sasimsilgn anmauiionia szezmssgan I nagdaua1eg

9 A A 1 o 9 ~ <3 = =1 [
ﬁUi’]QEU"I’JI'WGWJSll‘IJ'i3J']ﬂ!llui@]iﬁ]ull@]ﬂﬁ"lﬂﬂu@ﬂﬂllﬂ IﬂﬂﬁU"I’JIWﬂ‘VIGTﬂLﬂULﬂﬂjﬂJigﬂU

q

2

TuTasnuluaiuaie vesim InaeuisaiFesdrauanuin lddesldaatl waa > lu> 44



18

9 % 4 1 $ (] [ a
pazmuly > du naziuaendad Wod1n Twaun Tulasiou 2 Tu 3 fegludu (drumilean)

. . _
veindoudne llazanluwan aunas 13meluduiios 1 1u 3 (Curtis and Clark, 1950)
) ¥ )
53 anudeamsiuazsig Tulasouvedia Tua

9 Y v A @ =
112 1naADIN15519011151an Ao Tulastou weoaresa uaz Inunadeylu
Y Taglulasnuaziivnuimasin InanasaeigmsniaanIa Feszezidn na
Y A A o 9 (= a 4 dy A
Anaadeenis lulasnuuniga fio szezeanaonag tazaule 110M153IA5 12110100
17 Twalugaa 18-30 AU ag 39-65 1 wun Ysuums 1 lulasouged 7 uaz 50 flansu
1 1 o q; 1 [ g‘; 9 "y
ap'ls muday daureadesaiudnInaneuausinasaizezallgnuadesnisuinly
o o o = J A 9 =1 [ 9 3 o
538z 2 dilamivdwen suilussezninn Inalszuusinasudnudnuazaisaganeanese
1A 1 o Jd o S0 & ' @ 4 o
nnielduinniau ualuszes 3-4 dlaninassennsuumwdoan esnnioaosall
o W ] A Ed [ 1< ) o g‘/
unumd iy lumsmeasuaduanuganauyse ldnuduraziuaa d1usn Inunaideuiv
= a a < o 3 1
HunumlumsadumsnigauTanazanuuduswesddn uazmsa31awan ua ludanin

audgninInaludszmalnelisig InunaFouge 39 luseenvilyninisuiasig

'
a A

TnunaiFonvesdnina Taen launmunzaudmsumsilgndninadnaa arsliguauiia

9
[ =

aan a a ~ [ 1 v A& 4 1
W gRsean 6.5-7.5 dunsedaguinnal 3 % eaesaniluilss Tewt uinnai 20
a a [ | a 7 =} d' d' 9 1 a a [ 1 a [ =
Haansuaenlansy Inunameunuanasu'ld u1nad1 60 Naansudenlansy uazd
anuansa lumstanasulszauan 11003125 me APAYN 100 NTV (ATWIBINTIABAT,

2553)

9 = 9 %} ] 1 1 19
P17 Tnalinudeanisinluszezareg limidy Tasluszezusnveans
a a g}./ 9 9 501 1 [ 9 é‘ = 9
wigeau Tatu 411 Tnazdesnsi lduimin uazdesnmsuiniumiueiy Taslinnudeans

9
o

[} ' <3 [ S ¥ 1 o &
RGEG) 11!Glﬂ\‘]i’)i’)ﬂﬂ'E)ﬂllag%ﬁﬂﬁuﬂlﬂﬁﬂ"ﬁﬁ%ﬁﬁluaﬂ Waﬂﬁ]Tﬂuuﬂ13‘1%}u1§]$ﬂ@8ﬂﬁﬂﬁ\i ANUU

U q

Y 9 3y 1 o q ¥ a 1 v ¥ Yy o A o
217 Inavaiinlurisesnaenszi lvinanananasesnanin Mslvi adslaiunyas

y i1 [
Ugnuazndaliijonnass Taelfaumdnduses elfwaadninasenld mivawe uay
4 4 y 1 ° o [ 1 '
o ldioazateldvua sniulihedwainaue geszau 3 Tu 4 @ruvesnnuanses lu
1 E o a ) o o a a
daselihmudslunlasuunu 24 $2Tus mszazilddudnninarzinmsnsayauia

A Y a
‘H'ii’)ﬁ”lflllﬂ (NTVIPINTINEANT, 2553)



19

5.4 m3ldlszTemivesdnng

1) Mflueisuywd 18un msldwdadi Inadlueimsdlsesiiu wu many
wiaaliuanudesdusudsemuvie lfudlsdn Inaritluunlalsd dsznyuinsulsznu
i Twalugdndanazudls 1dun dszmadu@e sulatido WdUTlud thdaoudingln

anlu 9a1a ewsm1d vazvanelszmalug I

Y ¥ 3 9 3 o { ' 3 {a 9
2) Tilueiisdad wasdn Inailusynynlguaiemisge Wunteuldly
dy o ] a =\ 4 o [ A
gaa NI suIdad lunatelszime 1wy oism eemasde wungn dwsulszmani
A ' ° 9 Iddy A ~ 9 Y dy v KR o Y ]
waresnuuiugh 19 lulinunnaweezgndn Tna uadesmsilodaiuindesuiudods
< v { ) o Y L P 5 ¥ 1 A
waad Tnandszmandgndn Tnalaunioo lUideedadlszmennartt 1dun qiju
a 4 Y o @ I 9 o o { 9
danTls Tdnin wazdszmannaziueonnan Hudu dwmsvlszmanlgndinInaies
oK) =Y ) b o A & o 9 ) ! P
awnsnlddn Tnanesdadlugiuuuaie nufio waa $9 Auda duun tagranaos ldous
[ < o I v A
1nlssnugaarnssutnIna laun nlaenwaa nn uazs Wudu Tudlszmalnedaguiud
@ a'uly 9 9 I~ ] 1 1 [ o g’/ 9
Tssnuemmsdad lalgin Inadluaiulszneuaulvgvesemisdad aziuanudens

Y
41 Tnaves Tsenumariidadilfsnagaunn

3 { A 3
3) 1dlugaamnssy  uilwdnlnadundedilquaimduaziionldilu
1 9 a o [ 9
gadmnisulumsisznevomslugiunuaiey Tdnnuenatsyiia dmsunanasslanin
3 v ) Y ' 1 + Yy 3 o 3 A
waad Inalagniih 114 lugaavnssuaie wu ermsnsziles omsuie iy indou
s ¥y [ s ¥ Y o J A d o 9 A A =
uoanegos Wdy nadua Wivew Winldwy nuamesginsainuanuiou neundond
4 4 A f
douniin Wiy e Fne AsunuNINg1s @15al @1352100 QAT INNITNNTZATHIHY

v 1 7 o 6V Y ' a
Todaumiu Faldihgnaenuazndesguen dagauiu i (nsududiumsinuas, 2555)
6. anvaziazantanljvesyaduiunaay

a ° (% ] 1T A . . % o @ <
gAAURILNALEY 990g1UNGUAY Non Calcic Brown Soils @4 luilagiiulada’lfiiu

a 2

a v A Yy o %,‘ 1 o a
silty, Haplustalfs W‘umﬂ“l,uﬂmﬂmwmmauﬂusumamﬂwmmmmm (NDIF15IAU,
a @ o ¥ ] @ I a
2525) Lﬂﬂﬁ]”lﬂﬂﬁ‘1/]']Jﬂ?ﬂli’]ﬂ@]%ﬂﬂua”lu"lﬂ@ueﬁl%ﬂﬁﬂ UANNAIAFY 2-3% Lﬂu@]uﬁﬂlﬂﬂ [1P]

%’ = ] %’ a a 1 9 9 4 gl.; =1 j’ a
ITUIUIN mﬂwammmumumﬂuﬂaumm (Tiﬁ]u, 2525) Glu%u“lawammuaﬂuﬂizmm



20

silty clay loam U32noud180un1ANTI0 (sand) N310ule (silt) uazdvmiion (clay) 19INY
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J 19 Y an a 9
9195 1A IO 1HITINAININITNITUBY Okon ef al. (1977) Taslue1iswad 1 ans Usznouaie
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v { A Aa o 1 Aa @
N, = WualuTasnuluisvdununed Hadnsuson lansu)
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2) nenssuveuon ol luTasdwaluduuazsnd1n Tna a1e75 acetylene

reduction (Hardy et al., 1973) A3l
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nC:Hs xMWN2xms

Nitrogenase activity in soil =

nC:Hs XMWN2XNp

Nitrogenase activity in root =

Y
A Aa &

1ie nC,H, = unuensauinayy (Iuaensaunesd 1ua)
(24 % [}
MWN, = ¥7a Tuanavesunda luTasiau (28 niuae Twalulasiou)
ms = ¥IAVBIAUNVY (100 NFTY)
d‘ ] [ 1 9
Np = V95 1NNUN (NFUADAY)

a 2

1 d‘ X d' o ad a
¢ = mnlslumsdasudrviulyaveueniaunmnaiuaNnINgsu
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0

< ° { a 1
vouou lasi TulastualiilusiwauTuavesluTasnunaseldanungu G Tuaeniause
TwaluTasau)

Y
Murunns sy lulasduanaviue (total nitrogenase activity; TNA) feaums

TNA= SNA+RNA

1o TNA = Total Nitrogenase Activity (adans luIasiauaen lansude

SNA = Soil Nitrogenase Activity (Hadans lulasauaenlaniy)

RNA = Root Nitrogenase Activity (aaans luInsaunedu)
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M31aN 1 aufaulszmsvesaunsuilgn

eMsnInTIH MmN 18 ANUNINY*
pH (soil:H,0; 1:1) " 7.2 nsalunang
Electrical conductivity 0.04 Taisfi
(dS/m)”
Oraganic matter (%) Y 0.74 G%Hﬂﬂ
Total nitrogen (%) Y 0.04 G%Hﬂﬂ
Available phosphorus 37.56 N
(mg/kg)”
Exchangeable potassium 72.67 1thunais
(mg/kg)”

" 1:1 water/soil measurement by pH meter; *saturation extract Walkley and Black method;
Y Kjeldahl method; > Bray II extraction; * extract with 1N ammonium acetate pH 7.0; *FAO

(1973)
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D daU5mandoos Ia Tauuamesuue1115gaT Ashby’s medium taziSuim

ooz Taa 1USaduuueIm1sgas Okon (1997) #2073 dilution plate count (53%8, 2551) Taald
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Times (T) Inoculation (I) Inoculation (I)
Average Average
NI AB AS NI AB AS

6.00 am. 14.92 17.54 17.22 16.56 15.79 19.73 17.83 17.79
12.00 pm.  14.05 17.56 16.63 16.08 16.61 18.32 17.66 17.53
6.00 pm. 14.11 17.35 16.55 16.01 14.80 17.94 17.56 16.77
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Average Average
NI AB AS NI AB AS
6.00 am. 19.26 24.61 25.81 23.23 20.12 27.44 26.93 24.83
12.00 pm.  18.83 26.00 25.72 23.52 21.78 26.44 26.24 24.82
6.00 pm. 19.56 25.41 25.22 23.40 19.70 25.73 26.36 23.93
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