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15N.1abelling technique #3s 1°N-tagging tech-

R a aa A & € A ad 4 A o 4o’
nique Wufy Amamallunduinieifmsdulefiasinli

817 w30 oy sienitsrfialed 1PN (Jussisznoums
faie (isotopic composition) annniwianm 1PN ﬁﬁagj
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i a4 P .
non-nod. plant AfuiidrlaruinduReiasslulasion

wnsfirdnsdeiues  athalifmy nensdiense:ld
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283N T8989 |
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“awsTrumasugasau 272 £0.31 «u\mmumwmw*

(14N 1Yy 99.6367 atom % 4N waziilu 15N iy
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atom % 15N azviuleain ﬂsmmmam’mmwwaa‘lalﬂnﬂ
i Ca X ] °
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(s 60.00 atom % 1N ussthwniadd (°NH,),S0, dwam |

20.00 nsu uszazaolusindy mﬂ'smmlﬁ‘lﬂ 500 WA.
s3ncapilesd 15N agiviniy 30.6337 atom % PN ud
dnniasyin e saemedisatiilsl 15N sesailu 15.3168
atom % 15N ﬁ'hi*’nmumwu’hﬁaatﬁml’mé’ulﬁaﬁjﬂ?mm

1 m1 ¥ - a YA 4 v oa a "
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mome! a A. . 15 ’ UL U
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sanduliiesduinadlUfasAmy iR WiAenaT
“BenslelaIndaald lunsdives 15N Avnlélewdn 14N
adlulugduas (14NH4)ZSO4 Twd3unmfisswnsnee
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miwlelalny 15N gm’i‘mmaaalﬂffuﬁﬁaé’mﬁaulalmlwﬂ
14N . 15N gnﬁwlﬁlﬂ&‘uu’[ﬂlaulm:umﬁ‘:a:mué’mﬁm
Auiilagasmadendlelalndiues

aits unslleTalng 15N lumsfinwiiimaads

Yulasianasdoanuanutsdass et WifaniTfedy
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Qv Qr “

Ustupes 14N wie 15N dulesunialuszuusisazay
YalarnUazyin 1 atom % 15N waeuluUviud uaslinanszny
A | a 3 “ a v o
anfiwananaspsegnan - Bnusniduning envesiidedy
11 atom % 15N lusrsazansnIeludlueniiududsaiy

;J?mm'lu‘[ﬁnwﬁ':\muﬂlum':a:mw?eﬂufuﬁalﬁ Maay
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szeulelalny 15N iy s, 10 uaz 50 atom % 15N 9z
ﬂ?mtu'lulmsLﬁ)uvfmuﬂﬁﬁﬂmm'lﬁmuqm'u'm (*°NH,),S0,
WU 21.21, 21,27 uaz 21.80% N anuday dalulasiou
ﬁdﬂmﬁ’amﬂ:u“léﬂuﬂillalmlﬂﬂ (1°NH 4)280 A ATy
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Tnuiwdos 15N iy 5, 10 use 50 atom % 1°N waziilu
YoloIndiadins 14N iy 95.0, 90.0 WAz 50.0 atom %
UN grusdu- k

-Isotope balance equation 1o isotope dilution
equation Warsasrnmadendlelalng 11sansa
leTannelasldsumadondlelainUfisunit isotope
balance equation %38 isotope dilution equation (NIt

15N 4h9s19 (IAEA, 1983)
1. msunﬂumaowumﬂuﬂu"lolmlnﬂ 15N (15N
labelled fertilizer)
x(a;) + y(ag) = (x + y) @

U?mmmaaﬂu‘lal-ﬂnﬂ I5N efieusn

W x =

a, = atom % 15N maaﬂu‘lal-n'[nﬂ'numnn (%9
umaonm)

y = Usmmmau}plalﬂnﬂ 15N afafises (§9
&lﬂ’l@l’lﬂ'}’])

a, = atom % °N maaﬂu‘lal'ﬂlnﬂwmaaa (m
umm)

3 =atom % I°N ﬁé’aqmui’lmmﬂu‘lalﬂnﬂ

a a d ar
15N gfieusnuas rHanso s (x + y)

2. mé’sﬁﬂwﬁmum‘i‘]uﬂu“lelmlnﬂ 15N yazdnviia
witaflui]osssua (unlabelled fertilizer)

x@)
X+Yy

e x = USinmaesijulelalnl 1°N (labelled fer-
tilizer)
a' = % 15N atom excess vavijplalalnl 1°N
(labelled fertilizer)
= ﬂ?mzwnmﬂummm (unlabelled fertilizer)
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— P 2
a = % °N atom excess Adasmaliaini]plale-
Iny 15N Aufjosssuamaniuuda (x + y)
lun3dl (2) a, = a; = 0.3663 atom % '°N = 0 %
15N atom excess o
4 ¥ a ' o+ o a
alI NInIl (1) use (2) mi'lmuwaunumm:mu
+) . -l Qr [l = Q@ N Qr dv'
flossnmdioaris 1u uouludloudaans unuuan lauslow-
o a - a -t a -t o
dana wIagTunruriugIo nIouen lumoulwasansuiy
a @ v '
wanludtouluate 1Judu

TolaTny 15N fumsadalulanou

Weldinaadrlasuswiawmsfiate siulele-
Tt 15N weriufiuguudy dalufazidhgmildinaiams
lolalny 15N 'lum1ﬁnmmw?o‘lu’[mwu’lﬁﬁvm:qaﬁ"z
%aﬁﬁif‘l'ﬁaq 3 3% (Hardarson, 1985) fa
1. milduds 1N, Tasase

2. ms'lmm’«mmo‘ldﬂn'[nﬂ (isotope dilution method)' v

3. MIlFAuuANITERINg atom % 15N wes
u3IIMAny atom % 1°N vesdulasass (difference
in natural abundance of 15N)

A - . 1 ad o ] ;

Faazvousnefunbuass iTavaelun

<

1. myluda 15N2 Tasasa

ﬁun.i’lu%%'qwn”iwaon'mh'la'[-n'[nﬂ 15N anlo

lumsan¥imiaislulasiau 3ulew Burris and Miller

. a A’ acdd { o
(1941) Fuduitnaraihiga fe Uanﬁ'nmvnamluﬁ

Ugnity (growth chamber) ua.lv\ 15N Wi 15N f
nsnadettazil atom % 15N goni o 3663 atom % 15N a9
lusued 15\ nuagmwmwmm s nihAmandiesnet
fazil atom % 15N gwu uamwwmw‘lﬂmwu‘[m
Hen 15N e Tauass mamwanm fin azdioalgn
w'n'luwﬂgnw'n (Witty and Day, 1978) m'lv\msmam
andnlullugnansdinnaann wenmis smwineden
lugugnAizazuandrsnnanmuansenlulinases ms3
ﬂs%ﬁuuam‘sm?o"lumeuTﬂUﬁ’mrQaﬁﬂm"sfi‘fﬁo
Malwe nauﬂsmm"lufmwmw-nm snadanisldaseagqugn
auRnIWLeSs  wadu anmo'lmﬂunuaumnuluma
Ugm Unnuvl'ﬁlumsmaan suzdu g WemsAne

1]1-&6114'].!'] e mﬂmuu

2. m3lIswenelelylnl

winmMIve AR Mgy 2 Tlaoy-

Winuriu fie Azaszgadafieddlulasawdiufndnegs Ugnie
ﬁ‘:aaaoluamﬁmﬁ'ulﬁ’ﬂu‘la'['n'[nﬂ 15N ﬁﬁs:d’u‘la'['ﬁ'[nﬂ
15N %38 atom % 15N a"utﬁmﬁ'uﬁﬁshgdn’h 0.3663 abom %
15N ua-w'nmaao‘lmuamnﬂmmnu amgmﬂw'nmam
sfamsiliadslulanon  dufu Wesnidntisen
Anssintenazdl atom % 1PN whiu i 1dsululasau
Vinundadaiu Aa anau (N) uszanijplelain
(15N) twi'lumtiﬁ'mrnar'ﬁﬂ?o‘lu'[mwu faroulatu
ulasiauan 3 unas de 9ndu.(14N) mm.!u‘la'[-ﬂ'nﬂ
(15N) wszutTenmalapmiadolulasian (14N) Waisn
it st iewuh atom % BN wsataezinhues
Audrads animnanzlelaIng 1N luﬁ"wmnﬁamdﬂu
N mnmtmmamamnmmw‘luTmmuuuLao i
nm'«mamomnuaumﬂﬂuawuagnuﬂsmmmao‘lu’[mwu
fdadale gyt 9 winmaiiiae 0ALAIMANG LB
msdenslelalny BN luRriiaslulasiauiuiodrsds

{iwe (Fried and Broeshart, 1975; Fried and Meddleboe,

1977)  lawfinviniiAzésBussiraszgaiezgatulas-
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ABSTRACT

In the past, the Acetylene Reduction Assay (ARA) was the most widely lised'technique for assessing
nitrogen fixation. The principle of this technique is the measurement of ethylene gas which is produced from
acetylene by the activity of nitrogenase. The quantification of nitrogen fixation is based on the fact that nitrogen .
(N =N), exhibiting triple bonds as the acetylene, will be reduced to ammonia.- The chief disadvantage of this
technique is its unreliability to estimate nitrogen fixation over a long growing season and with marked variations
in agro-climatic conditions which may affect nitrogenase activity and, therefore, nitrogen fixation. -

Currently, the °N technique is being used extensively by scientists worldwide to study nitrogen fixation.
" It provides a more reliable means of quantifying fixation irrespective of the length of the growing season and
' variations of agro-climatic conditions. However, in Thailand, the use of the 15N technique is still very limited.-

This article introduces the basic principles underlying the apphcatlon of the 15N technique in assessmg nitrogen
fixation in legumes.




