- WD 354

vinumymemidu ddnowasenanmisituusknd

T

NURANHUMIITEDINAINNUAUZNIINMIITYNHINIA

Uszanlaudszana w.a. 2551

&
1393

M31% RFLPs Y033 Ua U318t nodD1 182 nod4 vedls1wliananyiaes szydngmn
M3n3elulnsian
Use of nodDI1- nodA RFLP patterns of soybean rhizobia to predict nitrogen- fixing

potential

Tag

iﬂﬂﬂ1ﬁﬂi1ﬂ1i£‘l, A3, NMYIU mtym']ms

a a a d d a (v
mmmqa%‘mm AUSINYIMNAAT W IAINIUNTIIING QY




vinemyaewity dnineuaniesnanmieifuusind

T

FIBNUM SN AT UNUYARYUMIIVBDINEINNUAMUZNIINMIITYUHINE

Uszatlavszana w.a. 2551

&
1393

M31% RFLPs ¥033uauu3 nodD1 102 nodA vod15)mDundunaey szydnumn

Manadlulasiou

Use of nodD1- nodA RFLP patterns of soybean rhizobia to predict nitrogen- fixing

potential

5’0@?!1'679151%155 3. NYIU 151tgm'1mf

a d d a (v
ﬂ'lﬂ%“lf'l@ﬁ%’]?ﬂﬂ'l ﬂﬂ!z%‘ﬂﬂ'lﬂ1ﬂﬂ5 YWININITUNTININ QY



= =\
Aaanssuilszmna

a o

AIv0veuounudNINNUANLNTTUNIIVOUHINAN I nUganyunsITesyill

4

wszanm WAL 2551 uazvevoURMATIIVY 1A Mr. Ly Kim Pheng LazUN@1INIBMIUN

MUINYT

560?{1?{?]5’]%155 AT. NIYIU ‘]ﬂf,yﬁxi'%?‘]f

ya o

WY



a' Qw 1 ) =} l;l
¥olns3HU (m}n"lml) A1514 RELPs 4095 uaIUUSM nodD! 1ag nodd 9415 Iaoun?
Wided sTYANunIMMIR3e luTasau
(ﬂ1H15~1ﬂq‘H) Use of nodD1 — nodA RFLP patterns of soybean rhizobia to
predict nitrogen-fixing potential
Y aw o o av ] a o
TasumsmivayuyuganyumsitsnindninnuasznssumsIvourang Usziilanlszaine
W.A1. 2551
= :’J ' = @
szazIal 13 aaua 1 fa1ny 2550 4 30 NUYIBU 2551
Y o 4 v a a a
HANHUIIM 509 aAT19150 A5, MYIUT FIYAY 119N HI N0 AMINGIM AN
'4 a [ Y] d
PNAININUHWIINGIY INTANN 02-218-5077
o A 246354
UNAAEID
ll & P 'i‘_l A a A'sl ) 'i‘_l ‘i.j a o JA ' A
M Ing dundeuduinasugioiluiueimisuazulsilunaaduandu vy i
A > o A Y gy =t ad % o A iuj A
A huudavaes 11y A1) 1azdd7 uenINi INBATNTUNTIBUAT AMAD U UNY
a ~ M A A P ~ ' oy v
vyudou mazilusindandesluuaiiGe s Tadew FrolaonluTaswuninemaliity
won Tuidelidaumdealdlumsniy Wumsaans 1aniiu 5o invasnslulszmen
Y o 9 i o A [ [ a =2 M A =) = [
Wudidumsdeeanaunae yuanigomwin Tlgndamdesdufiavyuiow aduiy
A a = 4' [ 9 ) a ' o'; A C% n{ d' .L A
AmespgRtaoy @y 41 Ina Wumsthyeduediedadu Jegiuiunmelgnaanaesly
Yszmalnoanaunaetszuis 831,000 15 (115 111 1,600 M3100AT) IN5IETIANBRAY
o A ° v e o ° T RE ' o A A
veadamdead (12 vindedlansy) ldligunuurinyasnslumsigndamdeutiuiy
= =< q9 ~ A a A Ao vq ¥ "o
nyufiou nyasng ol ldfuniilumsdgnissiaduniineldlvinuasnigening
A L o Q & = a
Wiaee 13U 917 917 Tna dow 19w131 1haw wazdiudilenas FamsldijomiSunamnnuas
a " W ° a S A (] [ o a
¥aanomudunanu midaunannugauauysal iiesninms 19ijunil lulsmstgean
1 [ Y A (= a a oS W a' a 9 A @ T
umdumssasgos iy Tas hilmsAudunieagivuasludu uagmslsioniidase
[ Y a a W a o 9 9 a 4 a K o @ ] 'y
sasimsaarsdrvesdunioiagludu il lassadrevesdudouns Auvedadiu Taigu
uﬂuqmsm wmﬂizmmlmam'muumaﬁ1mmﬁuwuﬁsm’JNﬁﬂﬂﬂMﬂﬁmN"luTmmu
vo4'ls Ifoudaunanslszinniusmaudhsuau s8 awwuﬁﬂu RFLPs Saluaniisod
wmumsﬂunmﬁwmmuuemkammmuaumauLmawumusvmwou nodDI 1aLdu
nodA nEandadusansnduen la sphl Fadns A NUFURUTAINA1) azaunTeld
1unun3i589AIM30 RFLPs gananlumsniuiodnoninnnsalulaswuves]s lsioy
o A o = A o <3
a0 2 NN LU HANMINATIUANNAINTOVDILUANLE U TLNMWUIINIUGD
ALENIINBUNDFIRATLAT SUNONTHUNT I azd NI Janianbg lan 140U 8
mﬂwuﬁmwn"lﬂwsaunumsuuﬂ"lsMmsummamﬂmnmwnmmum waztvadlulvia
mmmsﬂmammmaeumawwurgmmu 7 wuq N TuuATGor 8 mﬂwuq‘lmiwﬂw
e anAes Lmﬂmsﬂﬂszmmwnmmmnm 8 muwuqm"lu“l%"lsTcumanmmamﬂswmm

A o a o A o Y o
!WN%TH?NL%"] WaN13¥1 RFLPs ‘Uﬂ\‘i.15I"]ﬂ’i]ﬂllﬂ'.ll'ﬁﬁﬂ\iﬂﬁa",lﬂﬂlwuﬂ']u’)u%'m’]u'lu 58 @1y



246354

@ 4 1 = o A A o 9 o Y] d A Qy ] a g

wug wun s Isndondundestsznmmudiuaudisiuou 45 aewug Ixudiuabdue
a 1 J

VTIIMITTNINDY nodDlI Lazdu nodd ¥auonlavisnae1s1aeld noart

Jd

(5 TGTACGCGGGTAAACC3’) Uag nod¥r (5’AGCGCAACGAGAAGAT3) (iulnSiues
wa 395 giua ez lsTndondandeasznmituswaudhina 13 mevug Tsudawd
PUIBAINAIVUIA 350 GLua WailideuenFududiduessnnnem Ismauaziin IaEue
1]51?{’\11ﬂ§ﬂﬂulﬁﬂu1ﬂﬂﬁl%‘lgﬂﬁ1lgﬂ§ﬂ Nucleospin“ltazfaFudIuAIE uodI0i an3n iy
wou'lad sphl wamsnaaeawu iUy RFLPs §119u 3 guluuy 1éun juuy A Uszneudae
Sudfiduevuna 305 fuua 3Uuuy B Uszneudusudnfiduevuna 350 PUA uay
sinuy C Usznoudausudiudiduounn 120 uaz 275 giud TaolsTmioudandes
dsziamiusuaudrima 30, 12, uag 16 awwugi RFLPs JUuuy A, B uaz C muday
s T doudandesszinniuindais RELPs sUuuy A, B uag € una Ty
fisnautuiamuaiisinlussdudes (1-10 Yudedy) Seszdurunate (1120 dusodu)
wamsnaaes luwuauduRussenegluuy RFLPs Audnonmmsadalulasiouvesls

A

= o A A o y & sl: o 9y o ¥ i
I“]fmﬂim’JLWZ‘IBQ‘]J?%LSWILWJJMN’JN“B'I GINWﬂﬂtlﬂﬁi‘lfu1ﬂt1ﬂuﬁQﬂlﬂ\iﬁ1ﬁu 114{]%%111‘!8\3'111

9
'

= a g £ ' ' & ' o
NIUNTINVOIRDUIOFIDYTZNIN nodDI 1Az nodd F318un nody Tu'lsImiloudunieq
' v [
Uszinnmudmaudr dniuwanisnaassin lunuanuduiussenitegiuuy RFLPs ¥4
v @ Y Y @ =2 =) o A
nodY nufinemwMsItnadnluuazAnenimmsess lulasnuves s Isdoudundeslszinn
A o ¥ S99 g T o w y_ v
IWHTUIUN 01%%1”11’11‘!31 nodY ﬂ'lil"lilMﬂﬂﬂ1ﬂﬁ1ﬂiyiuﬂizﬂﬁuﬂ15L‘lﬂﬁ‘iN‘IJlllLﬁS
= ~ o A A o v
n3zUNIA3e U lasouves s Txndeuduvdestsunmnusuiudn
Abstract
Soybean is an economic plant which is used as food and feed and is modified into
soybean oil, soybean milk, tofo, soybean paste, and soy sauce. In addition, some
farmers grow soybean as a rotational crop because there are bacteria rhizobium in
soybean root nodules which change nitrogen from the atmosphere into ammonia for
soybean’s use for growth to reduce the extent of uses of chemical fertilizers such as
urea. Farmers in countries which are leading soybean exporters grow soybean in
rotation with other economic plants such as corn for sustainable soil maintenance. At
present, soybean cultivation areas in Thailand have been reduced to about 831,000 rais
(1 rai equals 1,600 sq.m.) because the average sale price for soybean is 12 baht per
kilogram. Therefore, Thai farmers tend to use chemical fertilizers to grow plants with
higher return for investments, such as rice, corn, sugarcane, rubber plants, palm, and
cassava. Continuous usages of large quantities of chemical fertilizers for a long time
lead to soil infertility. The practice does not lead to soil fertility since it only adds

plant mineral nutrients to soils. Moreover, chemical fertilizer usages lead to an
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increase in degradation of soil organic matters which leads to deterioration of soil
structure resulting in compactness of soil with less water holding capacity during dry
periods. The aim of these experiments is to find correlation(s) between nitrogen-fixing
potential of 58 strains of slow-growing soybean rhizobia and RFLP patterns of DNA
region between nodD1 and nodA genes after cutting with the restriction enzyme sphl.
If a correlation is found, the RFLP patterns might be used to predict nitrogen-fixing
potential of slow-growing soybean rhizobia. Authentication tests of 8 fast-growing
bacteria isolated at the same time as the isolation of the slow-growing soybean
rhizobia indicated that the strains did not nodulate the 7 cultivars of soybeans used in
the authentication tests in Leonard jars. Therefore, they were not fast-growing soybean
rhizobia. Amplification of DNA fragments between nodD1 and nodA genes by PCR
using nodYf (5 TGTACGCGGGTAAACC3’) and nodYr (5’AGCGCAACGAGAAGAT3’) as
the primers showed a 395-bp DNA fragment for 45 slow-growing soybean strains and
a 350-bp fragment for the remaining 13 strains. DNA fragments from agarose gels
putified by Nucleospin®kit, restricted with sphl, and separated by agarose gel
electrophoresis revealed 3 RFLP patterns or RFLPs. The first RFLP pattern A
consisted of a 395 bp fragment, the second RFLP pattern B consisted of a 350 bp
fragment, while the third RFLP pattern C consisted of 120 bp and 275 bp fragments.
The number of slow-growing soybean rhizobia belonging to RFLP patterns A, B, and
C were 30, 12, and 16 strains, respectively. The soybean rhizobium strains with RFLP
patterns A, B, and C tended to yield an average total number of root nodules in the
low (1-10 nodules per plant) to medium ranges (11-20 nodules per plant). No
correlation was found between RFLP patterns and nitrogen fixing potential in the form
of plant dry weight. At present, the function of the region between nodD1 and nodA
which constitutes nodY in slow-growing soybean rhizobia is unknown. Based on the
no correlations between RFLPs of nodY and levels of nodulation and nitrogen fixation
potential obtained from this research, nodY may not have an essential role in

nodulation and nitrogen fixation processes.
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