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Abstract

Water logging is one of problems could be happened from unexpected climate change
condition. This research focused on selection peanut bradyrhizobium that can support plant
growth under water logging condition, and on investigation bradyrhizobial mechanisms associated
with enhancing peanut growth and reduce stress response under water logging condition. Several
peanut bradyrhizobia were selected based on nodulation ability with peanut under both normal
and water logging condition, while Bradyrhizobium sp. SUTN8-1 followed by strain SUTN9-2 was
the two best strains promoting peanut growth under water logging condition. Both strains of
SUTN8-1 and SUTN9-2 were identified to be similar as B. yuanmingense. Although these strains
have moderate nitrogenase activity when compared with commercial peanut bradyrhizobial
inoculant (Bradyrhizobium sp. TAL173), both strains could reduce ethylene evolved from plant
under water logging condition. These results may be indicated the effect of ACC deaminase
activity in strain SUTN8-1 and SUTN9-2 as an important mechanism to support peanut growth
under stress condition since no ACC deaminase activity was found in the commercial strain
TAL173 which may subsequently resulted in reduce plant growth under the same stress
condition. To understand the role of ACC deaminase in response to stress from water logging
condition, the acdRS genes encoded for a high activity of ACC deaminase enzyme from
Sinorhizobium sp. BL3, were transferred into strain SUTN8-1 and SUTN9-2. However, it was not
success in this step probably due to the un-stability of carrying plasmid pRK404 in these
bradyrhizobia. Therefore, the role of higher ACC deaminase activity from strategy of increasing
acdRS copy number on supporting plant growth under water logging condition could not be
obtained. Nevertheless, the role and mechanisms of ACC deaminase in wild-type strain SUTN8-1
were examined under normal and water logging conditions. The result showed strain SUTN8-1
fixed nitrogen and promoted peanut growth better than that of non-inoculated plant under water
logging condition. Analysis of chlorophyll content and other stress related enzymes responsive
for water logging condition was done to investigate the role of ACC deaminase in which reduce
stress response in plant. It was found that the content of chlorophyll A and B as well as proline
tended to be reduced, while lipid peroxidation and peroxidase enzyme activity were increased in
plant grew under water logging condition when compared with normal condition. These results
confirmed that plant stress was increased under water logging condition.  Interestingly,
observation of stress related parameters in plant inoculated with SUTN8-1 showed the better
trend of reducing plant stress than that of non-inoculation. This result indirectly demonstrates

the role of ACC deaminase on reducing plant stress and support peanut growth under water



logging condition. However, the efficiency of plant growth promotion by SUTN8-1 was not as

good as growing under normal condition.
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) 8 f 1 a aa o o & Adaaa v v
seaU 10 waareladans  MenSIdautuINUI LNt Is luansazanen1elnand
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sonbsledoniivunanead 10 waddewdin  Weudumdaldldinsgnie  (un-
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& = o a P va o & P a | o oA 6 7 8 9
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s 1 _a aa & o o U a P y . P ca ¢
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30 asAgaldua Ingugndddassiudunisugnidie (inoculation) wusadlslewleuiusunu

I3 6 7 8 9 o = v U a an M v & .
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] ¥
aa o |

plant) 91U 5 91 Tuanzund wazanziuviiugs lnedalrtuiviiudessaulaunu
Suluduavin 2 Ma‘”ﬂmﬂmiﬂgﬂaumzﬁqé’ﬂmﬁﬁ 6 INUUATIFBUNINTTUVD U lwTLY
1R53bud UNPTNAULTS UINUNIINWIA 311U UY wazirtnUy 57u19n1ssUdsuwlaenia
A a A A | v 4 Adaa ¢ . v
@35 veaiuinavausIran1shuaninanssuvaweaulyl ACC deaminase neldaniig
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aaelsilad A (lulasn¥i/ans) = 11.9 (A420-A680) - (B420 - B680)  (V/L) (1,000/5)

Aaalsilaa B (lulasnsu/ans) = 11.9 (A470-A640) — (B470 — B640) (V/L) (1,000/5)
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S = ya. Yeuhdogeiinnse
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791 Blank nunedsansazatenliifeg1ainesnisia Tuiidns axdlau

2.4.2 MsaasziUsunallnsau (proline)
Falufivsieg1s 10 fadnsu Ay 0.5 Taaans 989 3% aqueous sulphosalicylic
acid Wludwsesf 12000xg 1Wutaan 10 Wil a1nuuLn supernatant Usunns 1 faddns

WUAIY acid-ninhydrin 1 §adans wag clacial acetic acid 1 faddns aslUluvasauia

a [y o

v a = Y] S o w I i o 3=
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1 A

Farrnsganduuasd 520 ulutuns Tasld toluene 18y Blank TnefuiauSunalnsdud
Iffgufunsminpsguiviuanududuuda Taeviugazenduanssng o auisdned
2.4.3 N153AT1YNN Lipid peroxidation
Fesnfiwsregriniintin 100 fedn¥u 9nduda 05 08303 109 0.1% (WA)
trichloroacetic acid (TCA) wénihluiuimiesdl 15,000xg fgamail ¢ ssrwadoadunan
10wl arndusiday supernatant 0.5  adans LAuA1e 1.5  Tadansuee 0.5%

a

Thiobarbituric acid (TBA) 38313l 20% TCA wdlUuuigamall 95 esrwagya
[ = & o w ' (v o & o ad - aaa Y o y

Junan 25wl antudidedelddaiudaiuinasunaniongaufisen wariludu
WABBNATIN 15000xg Naaumadl 4 esmwadealuian 5 uiit 9ntuihdlaluine
NIQANAUKAST 532 uar 600 wiluiwns Wisuduufisenildaisazate TCA auaIy
Wutdunagyinu)isenudunoud1ady udiauIna lpid  peroxidation  luguvas

malondialdehyde (MDA) Tnglfgasseil

MDA (umol/g FW') = (A532-A600) x volume of extract (mU)/155x sample
weight



2.4.4 M5ATIEY Peroxidase activity (POD)

Fagregndlufin 05 n¥u adlu Extraction  buffer udrniludumisafianugs
14,000 rpm W 30 Wi figaunndl 4 ssriaiBea 9nturi supernatant AldluAATIE9
Aanssuvesioulesl  1awld supernatant 65 lulasans waaldu reaction mixture 920
lulasdns wae H,0, Ysuies 15 lulasdes Ieevihufaseiieudu blank Fildruna
wuliieniu Alsifinisidiy H,0, udlinge deionized water 15 TailAsans unu a1ntudei
UffseAnTulufndneuganduuasd 465 wiluans vn 4 10 Jundt e 180 Fund

AflatsnAwInAanssuveeulesl peroxidase tneldgnsnadl

Units/mg = delta A /min

e x (mg (enzyme)/ml(reaction mixture)

Slo e vpsDAB =316 MM cm”

2.5 Waszideya
AAs1ziseug (ANOVA) sglusinsu SPSS v. 17 for window (Levesque and
SPSS Inc., 2006) wavtU3euLiiuauuana1sesraaslangds Duncan’s Multiple Range

Test (DMRT) 9100151909914 3 91
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vhnsvaaeudelundu Bradyrhizobium sp. 1w 22 @1eus Aannsoudi
afrelufuidastd Insvinsneaeuianeldan1ieund (normal) wazaniziviauds
(water log) wdn1smsIvdeUmNENsaveadeuusaalsladeudwulunsdnasy
MsiSeuesingas Amnuannsalunsesslulngiou warseduvetensduiivanydoseani
witlnanisasrataafanssuveseuledlulastiva Fuwansdenuarunsalunisnss
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ORS285 Ay isdlonallosnanaulidniussnins fduiusveatedumdas lnee

'
Yal o U a

wiandgnnuindrasisduiazasdulasiaulaaiuiviagu o 1wy daumvdes lauvy launs

[ o

1A (Aeschynomene sp.) \usiu agalsinuanusadlsladenlunguiinsslulasauliiv

= A

faasle nudeauTRlun1sasalulasaunkanesiuluannsund wasan1zudI iUt

q

1% (%
o 1 v Y

Tnowodiuluginanssuveseulydlulnsiiuaanailomdyivaniiziniinds Maidiae
Bradyrhizobium sp. TAL173 @aludenusanlslaifeunisnisadlanuaidas tnanns
aselulasiaugeiaansluannsuninaraniizinviiuds wenainiidanuiio DOA2, SUTN5-

1, SUTN7-1A, SUTN8-1 war SUTN9-2 anunsansalulasiauniglagnineinvinudalauinnin

=

Tuanizund (U 1) Mellonaduldlidneldannsdiviudedamaliuiinueandiauly
fulltegninund F9e1avintmeuledlulnsiwaraulaiussansanlanduilssauiau

funsdannneliantizund
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Aonssuveneulunllulnsiiuags udoralifisswedagsinlviivaunsaadgaieldaning
wlenldd nsesyvesthdameldanzdvhuorasdudesendetadusuvendelunis

duasunisiasyaivgiuluaie Jadeuusanlslaidouniifanssuveaeulesl ACC
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Pinsiiunumveseulss ACC deaminase Fatawanainanaiealufivlilnenaln
n1sanUIuI stress  ethylene %uﬂuluLaqaﬁﬁgmwmﬁﬁwaﬂﬁammm?aﬂ’tuﬁﬂj g
wuailiSefiifenssuveneuledilfannsathars AcC Fafuasinanitenivasuluilu
ethylene lufiy snl¥ifuunamdsnuld sufumnseduves ACC anasazdawaiu3un
stress ethylene luflufianasdae Gso1adenandonisanauaioalufis  daiudsld
nTIaEpUUINIMYBY ethylene ﬁﬂamﬂéaaaaﬂuwaﬂﬂﬁaaaﬂﬁﬂgﬂﬁu8L%@LLU3®§1$IGUL§EJN
aneudeing 1 odgniimaneldannsund uazanmsinvihnds (U 3) nen1maaeswudy
fiugnneldannediiudalimsanddos ethylene ponungeniriindiugnaneliantg
Unf Lwiaa"miiﬁmuL‘??amqm&JﬁuiﬁaﬂqﬂL%jaiﬁﬁ’uﬁ”;%mLLé’ammiaamU‘%mm ethylene
fvanvdeseanunandisnieldanngivhudldfidedousuieildldinisugnide
(control) WaiigeuusaalslaidoufiannsaantSune ethylene AlanUdoseonunly wu
anesitus DOAG, SUTNA-3, SUTN5-1, SUTN8-1 wag SUTN9-2 tfudu dedueadululéd
FouusambslnDoumaniionniifonssuveseuled ACC deaminase Tidwasenisand3ua

ethylene  uwazmupsealudis dsdudelavinnisnsivgeuianssuveseulel ACC

deaminase lTuiauusnf Fanailalansisgu 4

Ethylene production E Normal W water log

Ethylnen production
{nmole C,H,/day/g plant DW)
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ACC deaminase activity
7.00
6.00
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ACC deaminase activity
(umol a-ketobutyrate/h/mg protein)
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U 4 fAanssuveseulesl ACC deaminase vouganusanbsladosaeiugaing o

NNTATIRERUAINTINveeulsl ACC deaminase Tuiwenusanlslaidenany
Wugene o wudn Wwoediulngdifanssuvesouledl wallszauuanaiaiull lnae
Bradlyrhizobium sp. SUTN1-8 #szAuianssuvadioulesiainan sesaunfoasnug DOAI

Y
[y

Feflszaunanssuvoaoulesilutig 5-7 pmol O-ketobutyrate/h/mg protein Tuvmuzitge
aefugau 9 dRanssuveseulesiagluyig 1-4 umol O-ketobutyrate/h/mg protein wsi
agslsfinunisiifanssuveseulesl ACC deaminase luszavadlylddwaliauisoan

[

U3ua ethylene  ladwaualy wu lukusanlsladoy areiug SUTNL-8  feudifisedu
Aanssuvenoululasaniis 6.63 pmol O-ketobutyrate/h/mg  protein  anu31IN1T
UanUdeatevddusenuiluseiugs nammaasstuanddiiuinnislduuafiisendnonssy
voauleyl ACC  deaminase — favaglusyiuilmunzay agslsiniunuindoaonug
SUTN1-8 fififanssuveteulzdlulasduainiiovaniunidasniglaaniizinviou wansl
Wivindnsnavesanuausalun1snslulnsiauvesowle symbiosis Auildaaniela
annumsendsnadutadendrdylunisduaiunisesyvesianeliannizinieameiuiu
o & A & Y VYo oA A ~ aa v a
Natlilauszanananisnnasdlaesiululssnudslarmaonwusantsioideunilseauianssy
voouleil ACC deaminase lusgauUunans@saiunsaanseaunisuanlase ethylene 1o
luvzipgriuddifanssuveseuledlulasiiuaas NanuisadauaSunisiaiyuesiifauile
] o A Y T = a & ] | ]
symbiosis sauiuienelaaniiziviim Feannnisveassiuusadislailouegntoy 3 @
Wug Ao SUTN5-1, SUTNS-1 uaz SUTN9-2 Ailmnuwmunzay egdlsinnulirmieniae
SUTN8-1  ludniunisnageuseliiliesainanunsoduaiunisiasyvesiidadldaiign
v n0’ 1 U dl o > = dll U dgj U
AMelean1sdvingdd wasilonsi9aouaduLUavesdu 165 rRNA vaudalunguiinudd

TnalAgeiu Bradyrhizobium yuanmingense
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3.2 matenenduiililunisadraeulesd ACC deaminase ihgidauusnnlsludon
FunuiaiuRInTsuvaseulel

\lensvaeuAanssuveseules ACC deaminase Fsldvinisifiunisuanioonves
Aanssu ACC deaminase Tuiouusanlslendeon Tnsnsiwanadin prRKao4 (3Ud 5) fifinng
Houstarastu acdrs Euillilunisasraeulesi ACC deaminase) annidle Sinorhizobium
sp. BL3 Benuindulslebouififanssuveseulsiiiaslusedunils thandioneadngide
wusailsladonshunuiildlunisneass fe Bradyrhizobium  sp.  SUT8-1 Taeld33
biparental-mating  iellé transconjugant Y978 SUT8-1:pACC  usingnslsiniull
Usvaumudisaludunout vetoraiflesunannmanadn preaos laiannsoaseglunusni
lslowdouanewusild fudwaradatannsoldidu cary vector dmsuidelsludouans
fugdu 9 Mduwumuileiionadoddwarainvsiindunmaaeuiny usogialsfianm
delsanusaussaTnguszasslunisnsvunumveseulsd ACC deaminase Tuiiols
Tefauronisiasy wasnsmevauesvesiivreninuasenneldaniizdiviauds a6

adunimeaedlagldioaeiug SUTNS-1 (wild-type) Tunisneaaeusiely

EcoRI MCS 4
(0.0) EcoRl | .--~
Dral BamH1 “f----- ——— g
Psil

HindlIl

Apal
Avrll BstX1

sUfl 5 wanadin pRKA04 fideanisthdy acdrs Buildlunisadraeules] ACC deaminase

970 Sinorhizobium sp. @ngwug BL3) Wunsnludunia BamHi

3.3 nsnsIvEBUNNSBUAUBIBsiuranisldidalsTudeuneldaninziviay
iolimsunisnevaussesiivsoanziviuds Wellnisldua lildwidouusas

sl dondisinanssuveneules ACC deaminase lngnsivdeulsutunaslsilas A uay B

USunauansinsdu squis  lipid  peroxidation  wagfanssuvesioulssl peroxidase 9
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novauastenuiaieaasiiy lnadsuiisuaiildandidasiivgnido fissduuimande
wusarlslendon 10°, 107, 10° waz 107 waddewdn wWisuiisutussuiililalade (non-
inoculation) Meldan1azund uazannizdnhuds sedmelfannzdwihadinuunisneg
annisasivlnanileotninuiuiaeendiauiisnnilidlsidesas Fanrsuiauaau
penfiuiiduaimguanivilifimAnanuieioninan et SuinasAntuaiugly
funsagauingaiueulneenled uazlensau (Ponnamperuma, 1984) vilvinseduns
mans1vesly enslumdes uasaavndinansznusenisiainivlanazrananluiige
(Bailey-Serres and Voesenek, 2008) Fatunisanu3ana stress ethylene 31NAANTTUVDY
wulasd ACC deaminase luidio SUTNS-1 enafunalniiddalunisdisasnanssnuain
aueSaTiAnTuanan 1z viaudals

MikansnTRaeuUSinueaelsiiad A uasUsinanaslsilad B vedludhdamui
ﬁﬂ%mmamaﬂLﬁaﬂqﬂmﬂé’aﬂnzﬁﬂmuﬂ'ﬂ wansliiiuinfivdeueie adatu egasls
munisldideuusanlsladouiiifanssuvesoulsl ACC deaminase anansariuu3une
paelsadldnnnivhiuitlifinisanide weedleuiinaudefistunuiTuunaelsilad
fuwlihniutudie Tsenzisedunmsugnide 10° way 107 wadsolwdn aunsouiy
Uinueaelsilad A ludrdasiivgnmeldaningdivhudsldunnminddasiissdunsugnide

o w

6 ! o @ ay 1 & ] o {
10" wadrowan wazsnuniluiinisugnidesgreliduddny (3UN 6)

Chlorophyll A
500 a
Normal B Water log
S 400 +
=
= ab
< ab ab ab
= 300 r E = abc I
=
g cd bed
o 200 |
S cd
w0 - ¢
O l
non-inoc 10° 107 108 10°

Number of inoculum (cells/seed)
JUN 6 Usunaumaelsilad A Tuluvesdasiugniiie Bradyrhizobium sp. SUTNS-1 7isgsiu

ANUNTUANg o) Weugnaglaaniizund wagani1izdmiouds



14

{ |a a [ ! ¥ = { (% 8 9 & 1
Tuvasvsunueaslsilad B wuiinisugnienusanlsladeunsedu 10 uag 10 wadsie

4
3 PN v o o = =

Wwan anansainyTunaeaelsilad B laaanganiglianiiviiviauds Faunnenaeeiadl

' '
o o 0O v v W o

Heddgyanesuitlaiiinisuagnide wilidunndsegaiidedAyiundasasiiugnidensesy
6 7 s v = Y} - o i & A Y}
100 way 10 waddewwan neldanzifeddy (Ui 7) waadiiuinmsgniiensedu

Yy v o=

8 9 ¢ 1 ! = A A a %’ ! % 1
10 -10 LsaaamaLué‘mmmmmaa@m'mLﬂiﬂ@iuwwmmmﬂamwmmmmlmwmwm bb6)

seauUSunandanusaabstadeulidnasaUsununaslsilad A way B Auanananuniela

a0 1

dn193UNF MITUITENHIUNINUTIIAMULATEATLANINUIYIINTS NTEAUAITYINaIe
Aaalsilad Fen1sanasvestSuiunaslsiasldmansenulagnseioUsed@nsainnis

dupyeinamasivignaeldaniizdimiuds (Ashraf et al., 2011)

Chlorophyll B
160 r 5 ) Normal B Water log
a

I abc

3
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b e
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80 r
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60 r — .
40 | p
20 - .
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106 107 108 10°
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g

Chlorophyll B (pug/l)

Number of inoculum (cells/seed)

Uil 7 Vsnauraslsilad B Tuluvesindasiiugnidie Bradyrhizobium sp. SUTN8-1 fisesiu

ANUTNTUANY o) Waugnaelaanizund wagani1izuviouds

nnsaiasgyluanzivindidmwasonisanaswesUsuiunaslsilas Jediwa
Tn32UIUN1T photosynthetic electron transport chain 1iAN1S reduced NnnLAulUs

MlIN19a319 reactive oxygen species (ROS) snntulusaaiy faduszauues ROS 4

= o (% s

WNTuRFURUsSAUsTAUANLIAT IR sl LT WDy nelaan e il zau 1oy

ROS MinTuilduannnyiiliiin oxysen toxicity TUvirarelutanasing o luwadiiy
Aanlsiaa DNA TUsAu wagledu awlunadsinalnlunistdesnisnisvianewaaain ROS 4
1AUN15M91UVDY antioxidative enzymes UARIN 9 SINTINITHANANT antioxidant Lie

o w

fAam ROS AU Tun1sveaseillansivasuyUSuiuvednsau F99aitdy antioxidant
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substance  wllawils wagnuintniinisazanlnsduluwadfivneldaniziaion agrslsh
uran1saaesiuuIdeinuididadnsaranlnsdulufivnielfanngiiviauds L
uanssnfiiivgnaeldannsund (Uil 8) fsilinefisreaunes EEnany et al. (2013)
wuhUSinaulnsduresdmuiivgnluanmegiviadslifinnudsuanduiulududues
fiy wiimadiutuegaiiivddyidonsraeulunniimdefisuiufivivgnluanneund i
wansnanodluzudl 8 HuUTinalnsduiinsainnnduly duiadululddlinua
uanssvasUiinalnsduluannsiviudaazaniazund uenainilunuifeves Bl
Enany et al. (2013) §357891U31U50 NS AUneUALB RN 1IEIASEATLANDINNISUIALN

1NAINANIEUININDS

Proline content
60 - ab

a Normal B Water log

50 |

ab
ab b I ab ab

a0 | b
30 . I
20
1.0 r
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non

Proline content (Lmol/g FW)

Number of inoculum (cells/seed)

gﬂﬁ 8 Usunaulwsdu (proline) Iuiwaaﬁ’ﬁmﬁﬂqmﬁ‘ga Bradyrhizobium sp. SUTN8-1 i

sERuANILNTUANS 9 Wevgnaelaannizund wavanizuiviauds

PNUUIINITATIVFDUTEAUVDINITLAA lipid peroxidation Tusinvesddasniela
an1zuhinds lagdnluzuvesusuia malondialdehyde (MDA) iiveldlunisuszana
J2AUVBIN1SN lipid membrane Yasivgnyita1eaIn ROS MAnTuANAIUATEALLNY 1nY

] T Iy U a A a a &£ ! A A
NaﬂqTV]@@ENW‘U'J’]Iuaﬂ’]'gguqmjllsﬂﬁiqﬂsﬂaﬂﬂjaaﬂﬂiﬂiuqm MDA LﬂﬂSUUQQﬂ'J"IT]ﬂWSUVIU@Jﬂ

a

nelaan1izund  (SUN 9) wansliiuINNvilauASoALARLALTY wazlloNANTAMANIE

Y

Usuras MDA Tusinfigiiaseyneldaningihviandanuinnisldwenusanlbsladound

Aanssuvesoulysl ACC deaminase Huualduany3unas MDA audlaifisuiuiiwiluladan

Y

\Wo (non-inoculation) waaenslsinuliunndrsegnsiitedifny sielloradululainuSune
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MDA finsaa3alsionalalliunainnisiinnisi lipid membrane vesiiwgnynatsain ROS
Wissegraien esanmsaaesivesanslunguaislulawnsn uaznsmeziiluusviinfingn
MDA oonuduninfusianing (end-product) wuifu dsuenavililiifunuuansis
ogefideddnydleUgnidefissduandudueadsinaiuy ogslsfimumuinuiuin MDA 3
wltuanaadeugnidouusaalsludesliiuddaduanizdmhnds fseradunanin

Aanssuvauaulesl ACC deaminase

Lipid peroxidation Normal W Water log

40 -
Z 35 | 5
(N
= 30 L a
o b
£ N a ab ab
5 25 ab ab
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§ 20 } ] - b
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05 I
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v
NsEAuANUNTUANg 9 Wadgnaieldanisunid wazan izl miouds

a

ANISANTNE1NUTUALNanUTN U ROS  MILAATUANNAIULATEALLDLITEY

meleannenien Ndsesdinisaiaueulailungy antioxidative enzyme Tisnuiine

anannziasual laglunisnaaesldnsiaaeuianssuvesoulesl peroxidase Fsvinutnd

a A &

199 H,0, ?thﬂua%aaaﬁz YJunananannisfitoulsd superoxide dismutase %11
UfjAzenru ROS Foueadedinsnaneulal peroxidase Wi H,0, frewuiu Tng
Mnuansnaaesnuiihaasiivgnluangdwiwdsdifonssuvenoules peroxidase g9
nirfirluanneunfedrefidoddny wansliifiuindanuaioadndulufivgeiliie
WENBILAISA ROS 52U H,0, el dufivremadunniy egrslsAmuRanssuwes
woulasl peroxidase  lufivfivgnitefiumansaduvanalsladouunndrafulaifianny
uansansadndofisutuiiililiugnidenusaiisladen (non-inoculation) wrnudndl

v A Y v & & ~ a X =
wwiltivanasdenudutuvendeuusaalsledeuiinguy (U7 10)
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d' a a = o H o o v oA PN
LLagLll@5]3'3‘Ua@‘UﬂqiLQ3@,LG]‘UIG]GUENWSUI@IEJ'J@‘U']ﬂu’]WuﬂLLVQGU@ﬂmu‘W% (E‘U‘Vl 11)

I & a  a

wualdasinisasyiavlnanasluannzuvindaleisudvaniizsund ualinaneig

1 N v o W dy dy = QAI LY 3 7 9 & 1 [
pgnslitudAey lnonsuanidenusaalsladouiseaugas 10-10  waansluan #1115

v Y

1% '
o [y

YAddiunmingn

asasulanvasaluan1iziiviiudalad wumefuEInTNsINWAINUIND

o

Y [y

wisanasluanzdhudasliunndegaildeddyiuannizund uazilslgnidowusan

Isledoudiseiu 109 waddewdn vinladuivingnuiegeninfieilaldugnidie (non-

inoculation) agadidudAgluannizuviands (U7 12) wsegislsinudiuiudy was

D.

(% '
o

thwiinUuvesdhdasanasesaiifsddynieldaamziviadadefieutuaniiznd (sui
13 uay 14) widuihauleiddasditnladouvnalsledouiuuliimeshonssuves
wuleyflulnsiiuageninfiafivgnaneliannizundfsusflsifinnuunndrmsaifogied
foddy nenuinisugnidouusanlslodeniissiu 107 waddewdn dAanssumsnie
lulnsiaugadign Fronadutladeddyivilviaadininasyluannzdvaddls (U7 15)
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