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CowllPail oil of' the Pour. Sprentd, und Drop Plate Methods tot-X7fi~llwi *j!ti, IJi ,(i q u ,aI, ,<t'il ..................
cj{iT~i ra .. ( I ea~liv nd/Ini
F-mnmcit ion of'I?/f! 0biu/n,,spp. ill 111I kIIIwItS Maide iorni 

Presterilized Pcatt 

.1l9F 1,11 %t~I SO\___A__k0ARAN*___ 

pt%ti pirlv tkvre 
sprea.d, and drop plate techniques, Resuts indicated tliat the threec Plating
tnethod% were tnrcharipsible, Ilhe drop plat nmetod "As pirdirred Soeu or 

llocuiants preLpared kut l riat t.numlled by tile P.oor, 

it', CCI)I)0t11) ill Inatejils and labor. 

Ill tileC tfualily Control ofl real; illi:11ult". thle 
IIIItIlhvr% of, viale rl/ola ale determined by
plalng on agar mnedium orl by thle plant fiiifeoion 
Inethod (3). WVith inoctilantl prevpored fvrm fire, 
Nielili/ed peat, viahie numllbers of rhilola miay
he detrmined by thle pour," spread. and dhopi
plate 1methods. \\her) largc 11nmber or samples
.irv Plated, as happens tuiini rotiine . quality
control chevcs the method chosenl ShOlld VC0on-
ionlii/ till thle Plating Iledia and Petri dfi~hes; 'Ile 
nivthod Nhould also allo\%easy eectlhon if'the. 
Plating prokx\S %%ithoutsavrilikcing the ocacy~
of the reUlt%.% . . 

IThe pour and spread pllate ,meth'ot'%are v~ten* 
%ukVly lisd (or. 0able Counts%Olih pure viulres 
ofl 101 i'boillin sppl. AThe drop plate mlethod Q2. 31. 

h1~er~%less frequjonly ulwil and not,inki-
nlation v,~lsts tin this methlod \kili regard to its 
rvlal~rvvowery Viliviency in ieomipairlon to fihe 
Poolr and spread plate Inethods. 

I~ omporilarv fv Pa~tiung methlods. \%V reeov-
vrvd Irhi/ollia 1froin Ill different peat imokeudanic 

lth%tr.in ol t4)bNIO11o,, glo%%It indi% ilal 
l In JIM) fil ol~I'leitiiol broth 11 in SAW~m 
Ildrnweyer tHaM. 1I l %ee onl a%%VI haken 
rotary h4w r ItMI rpno: the incutt'atlonl temipera.. 
"TV "" 1M g(" 

FIelyl groui(1 (Ilivsh %i/e, :(Nil peat na% 1111 1therev wka% no general trcnd inl thle data: no one 
%Aha'd(on thle Nitragn (Ko~Ntliaikee. Mc%, mecthod vonl%ltelll gav e hlighest or thle 
andf adjusted l1 6.5 o 6X ~ preiitaed* . l eOwestcut. 'lli lggesited that any oite of0 h "ith 
icalcium1 Carbon ate, -1hle peat %%a%thenl PJaagd tile three lmethodlk% 1may bie adopted lrir routine 
ill 311,g quantities inl plol vthl len hap 41f'.3 11> laboratory owe, 

and h 
irradiaIont25egaid.-b A51111n %mrlte pla%tkIc 

w inlge ilcoon, Diticln~oln & ('I), Rlliifhr1rld,
NT)~ filled \kill) anl IS *i, 1(iI 

lI, ll5 FIAMO iml().1 oteifll/C( b gatimia 

3-cm) needle 

kvi*mld, lnqjit-
lwt'i,,A Awnt 'Imndtl~m.tH~~ 

14jtm j&I )VOW, Me4Man4,t ,I' 

. 

%usaused to introdluce asptically 40) fil or a1 
tur-bid teulltur~e (Va. I) cel Per, till into tile Peal;
Tlhe lieedle pun1cture onl each bag was sealed 
w\it I adhesive tape. The. bags were tltorolighly 
Iniassaed to incorporate thle vultureI- into the Peat 
and incublated at 28'C for I \wAek At sarnphinp. I 
g of the inoculant was remnoved awptically and 
transferred into 99 fil of' (qaarer-stzength yeast
mannfitol 1b101t Ii iiMilk liltiionl bottlec, I 
bottles wkere shaken ('vrist action shaker) for.. 0 
mmi,11or each strainl, five. dillution %eric%\sere 
preplared front thle same original suspeni,%on,
Foml each scries, .Portlions of' 00 mil, 0.l till 
and I.0till of thle appropriate dilultons were
plated tin duiplicate) for the drop, spread. and~ 
Pour. mnehods. respectively. the Plating mlediumil 
%\asyeast tIlannitol agar (3)Containing Conlgo
red 4t,2% WtIolli, F~or thle drop miethod. eac~h 
plate \%a% divided into vight sekctors, and I.drop
(0,03 fill pler drop) \u-, deliered it)Cavil sector 
%kith a Calibrated pasteuir 'pipette. The plates
N~ere dried at 28 C fill at least : day% bvroie 
Plating by thle spread atid drop met hlods. The 
apar uas conded toAl Uf131 and di%penised at the 
late or 13 Io210til per Plate For Pour Plating,

The reil;%ofl \ iable vounlt%. of thle ilnocuilnts 
k thle three mnethods are sho\\ ii fin *'liv 1. 

With pourl plates. agar Cooled to 45 C nfa 
slt in %eetv ilngo etsnltle 1aitll 

of balcia and therel'ore loNI er he count %withl 
filte pour plate% (I j. In thisa etgala a!. 
though lite oar wo Cooled toI MC. thle plotir
Plating did not consitcrntly re"1ult in tile lo~kcst 
L1iIm in fol4r illlances,oitits eCepClt 
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%Voi. 44, 198.1 NOTT W 1'47~v 

TAllJI IdI C(~onlipviiiii di, ugplate ledl totI'm ttw i ~ o ot, hlimi l nPooltopl, sprod, muid pam g 

atw\d Il 1I~ 1IU 7 K1I13S I IIIiwl4 IX NJ 1171;\2 Ct175 [U%1A116h1'1At,)4' tA I",P 

Dl'' 9.84 9.98 913 11 (tiu8,73 J 9.371.5 ( 9,80 9,110I~op 8,7 i 
spcl -2 8,78 :9,93 9,'4 10.00 8.81 9.601 9.50 9.88 9.97 

Poutl 9,68 8.65 (),Nil 1)1 9,5 8.80 1).51 9.50 9,77 9,88 

%M;an ot'ik I pt tionl'. Meala. Ill bolidta'wa. Jlv kitii in each cotiaiil ;aIrNJgniI)litifly dillcrentl'.1/00.3cll ---

oacvording it) the Iitiw t lva i' 'IaII wo., let. roilols, soinr-ce ;I Ifom <IA I., MHI' I l
III k i \kl 

ul iiil of' Itmwtii, tC1UISA I lt ili tonaI crop t esvardl i is ll fotl.ar IwleatlatItil Sc'iliArid Tropics.
IjlI4,tc i.4ot, NJII. Niltr i Itke 11't, i :inIific and Inklusti il Ra.s'.ia; h1ndlia agin Co' lk W s C$mmilim c a 
()i;Iil, Itg'ishalle. Awomgio;~a and USD)A, Dovlmillei or, Agliriitoir B~eltsville NilI), TIhe Ohimoi'I)S 

~~ r~ 1~giw~~ 1')h iii7i 1 'At8Thcn1si~t~~ F,122 '. 2
 
plId; I AI.417, Vignu oaiat;WISA I189 Ch cl aoluu TALMO
IN4Arm Iik /m-oamw TA11I 8' 
I'/ui i'ali k v~d~ari%; NHI I76aA22, Viim u h Ah'c ,uaim if,n i j omuui.icauim; C1t1756. USD A136h, (,I om, 
t i A1 999, iiiufthid l %Vi,,,i idoto 

Of the Ihr'C ethllods, theLIMdiPplate proce wats bcittise the division flone pfLit into e.ight 
thliv wil theaInost preferihIl. beausthe miore sectors was%equ~iaei to prodtiwing eight spreatd 
COIItIS Moild be Iilde onl one plate I1Vig, I) This or eight pour plate. I'l 1.rlier-more.i wih duipli. 

cate plating oflich dilution, four dilutions Could 
be plated onicnaIi plaite, IThere. \\,, considerable 
economi.n the. use of.i~lalh incubator space, 
and thm drop ~meIhod lis also leis laorio s t) 
Carry otit than tht other tiio nethods, TI'hese 
1111vatntnges were signIiiant enough to ali Its 
to idkoptie tit-rop plate Inethod for quality Con. 
trol o iomk lants pre.pare d iroi prsterilIed 
pteat In stuattions in hich inoeulints hal+ive been 
exLposed to high tenmperatures, (lhe plant infXec
tion me~thod may be preferred o\er plating meth.' 
(ds fotr a reliable estimlate lotthe nunmbers or, 

Ahinl'ective rhi/obla (4) 

Ith i k Ll%%I'.aaroraed bl 13.S Agcmy till In1cloill 
Oo~itdorrnent contirat IL, C I1207 (Nil At t'nijt'l hitie rsil) 

I . Clairl,. 1), S. 1467, Comipaa aon raoaarIll ,and '.aaiatae Ptilac 
Invialo lataiI VIrrn1111 'ki. rl CoaIllits. Call, J[I'liai tioat 

-. Mih, A, A.. auid Sa. , ,i ,I .Iih t. nii fll1hmatimi 
(Iit ~o ~Ionit' a~ R! oiu s . ha'IcriAd iI ranar tit blood. .1 Mg. .11,;71249. 

1rom 1 i-aA IVM .Ilt A l . f4ot aiIte ' IeIId dl'Op mtl 1 1d I kito li lt I lai .. .al s1 d of
dalt'O itati'.ti , *hd . o',"1W at t L I i.t 'l lliin liol llw iI ,1,1111160ll. l!110 ! I Of fl e 11II I I ii amn, l, ig, I<'1i Io"ll!MII I11 111\ll%, 1 a ti.k. Ira I v of %imageplatedplatbriulin qatidruipratat . at nai ... .ifl t1nimicia.o .u a d holvil 28 C for 7 n IltIVIItd /.i'lblit.. *p.p 

it lithl+ fe I|ai a h&1%A Note Ile r piod at) ill t diops ot Ilie hl¢ pll an tai at'. I t.i ti.g tdadi m7:"33-.
 
1))diltin ..
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Co ig \Ill lokI li! iil i culan s Sliilf , iJ'l ii'i Made from
 

Iii0¢i I-iS1111I01"the~l PO\I'l, pl-i eal, !illwI l: D! llliriPlliiW :: 1,01
M01OI 

Ilienurnl uioo i Iii bm \I inInoculalntlt ntrodeasfraly4ie iof 
. !ill O ill re plad dtlrlMi I pre i Iw ed r i I er'lll...ee t i nl IpN.. byNO M,:::l~llPr!i!! ilitl'l I !0,MO!lOM , lli0 .: lty: I cl riro11reanoti~ : Coll t!t. l u10/lA 

(1d dii09i9ilt Iwalls of'
 
Cirniis lo liielih1% , nlll lueilhd :
ot Punpdd fo 

sprad midiaiii ihro pli ei cl s etiSidiae 11ile t hreeplaingi iei: . 

,opnlateIi~elts hy 11i16 .h\ tugjnlitoculantte~aoitodclt 10ncl etcallycontrol 011111c \%;I........ 1a , ,O llel~I peatare e 1lnfluSapei ii rbiIed Ica, s epClltleill ) int ll tii,lo a
l Ica.. ....
St PtViIdiinl tehmque%.- iea iiid tpl e gI v peat, drop' plat t thr tii ileii into 

he dvi ttilIid were eii elihSiiid , heiddrop aiel n aied ;it 2reforreI beck, At o i
 

,f diii prepared oriialintoSuspesiornhlt)h p at,.r-wtill,mhigodplate43) Withoculhrpphrls1rfant% ie frnllncilN deIvell tipe. Thne per ili) 

on aara iui th i n ien weee.. rei b %.. 1iiiifife plating i andy plum, lt tle pn t eacron.1 

lllo: checks ¢:il o'l Chosen! s oil . . ..... litol ltiIlilk;!i plill ntles Tidllet l d~ Illr r i I : {, 

Ilaton v of)k%methiodchoIIegaroud it)n nto in,1Foileidrop Tahst ths its brot mmill bole,Ihlie e. ple v w cac \\aim to phld doalmvia1i pn ter, ui l l ile lli!;For ii;~~olstrain, fie ditiin~seies1of rho bm 1 ay m- a d fillto0 rrt' the cuilate iitoiih1 pt
 
biIlNde b0 t6111vii¢1hepour, and drop alel ' fIiOr t pr
teied d,,::l ald c! ) ile dre. mcd t 2$ici indIpvlaiuic precerywihOutc ariln th fom ineighetorinal (1'pentacrmrparioitflepaed thviedilaeRmiodi lipn ' liilate ilivu okrQ !I . ill the nulaiti wareToe Platig alld:
 
l atedsION 1 urill d, no tr l 1tainitngi
aiiirlili d in lity ye dsintonit t;ifqui t ongo 

iiontlii I~iit pu ie culurel (iii:;lii 

epo r %read a fil arop derdilt)c 


yiell uhcd iif iale ltd dpil{lial lir the dropi .%preadii d ui 
and plate metliods a(0i0 e rite Setr 

dop meliod imr eit ipe Tiihe latinsO,rlii iu pthe plating e . : pou d ralibepilc t p ieiun
 
re. el ir. treiq ) ea no Ik Ill (3? cot aining col.go
1i% iewiili ind i ifor tiet r 


mat;inatid %pil'readlft%ot etliod%,¢it rd it% 0h [oreadilltip ino Tilhoech
pour:77I late k t g redillng y tilt! and: ; tt.03~il\ii~i de ii i %ectoler d~ril;oi tWa%liverdii nalh. 
Ii in 10)fill of east niarnitol brohl t31 inl 25(iil 

. . 

agar \kis cooled to31 lC 0) and dipeni d at tlie
 
Srilini r flask. Pla-'ii \Cii . liakc i on a ale f1i5 ito 0 fill per plate for- Pou. plilating,
 
ro t shaki.( h Ile reult s of viable conts ol tile inlocilant
ly tiii pm): tle incubtiion temperai-


'128 by thw is
tnt1-c !Ia . Othre iiethiod% are.r hi l i ilile 1.
 
'inclv gi ounld (iiicsh sile, 2t00 peatl \ilal ptur. 'there %%asnotgeneral trend in tife data; no one
 

chased Iroth j method coini ilylh Iv tile , ple ll o " ilthe Nitrgiin Uo..i M aukee. Wi%, i 
;Indk ,udtuiltvd tol iltb to 6.1s \~tll precipitatled. lowet!4t cotitl%, This suiggested that any olle of
 
Ca'il t'!lhoi'nt ; 'Ihe, peal \kiWthet packigeil lie three methliods ma blie idipited fo vol iil
 
in t. li ill k lti. lloratory
N 3iiliticsi eInell1C bag% ig IW 5 b11 t 

1II3 by 0(1i4iiot) sterilld I With cooled 453VIii i
, and by gamimi potr pites, 'ar to 

iit nidiion (2,5 mi atadi . A 50t1 l"Sterile pla-tic rest~li l Selecti ve killing of heal -se: , klk .tal.. 
s:huge (BIlecton, Dickinson & Co-. thelfrd, o' Iacteria anid there fore: lowevr ilie counts Mill 
N .. ftitl %kithiatn IXG I. in t3 1 em Icvdle the Pour plates (1), Ill this Investigation, ale. . '. 

thouigh tile uigar wa',s cooled 'to SO C. (lthe potir. . 

Journad SoLrallide till 2~I,0 l 1,011,o COIW Sten ly' eC%tlll Ill tile Iowet14 111Mo plainlg did 110t1 

It ii:'di AP1,1111tle~, .tnd IammIiitii i lk coti tt o!cept inl lfotr linstanuces,
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\'il 44, IW8 	 OIII 1l..47 r 

Plaiting 	 tA'I, , i ll 1 jpwrin tit'mist~pri~ ihi f 
1~h~ TALK 1AI.417 1 IAI. IS' CI1 VSDI 16h IAl1,9'9Y1,22 1 lCRlS rjStk9 TAIAIXXI Nl ~I 176 

I~P~ 9.84 873 9,98 9.,11 11.118> 873 9,37 9. 6 9,811 9,90 
Spucdd 9.8.1 8.78 9,93 9.24 111,00 8.81 9)601 9.5 9.'J88 9,97 
Pintr 9,68 8.6$ 9,801 9.211 9.9$ 8.80 1) I 9- 0 977 9188 

;w oiilli )ti Dihl~ rauive 	 Cr V i 1T Ilkll l~igcanl 1uhtilipIl ~leI. abol.;ltory %(llccv.\% iiif it'. I6 . "4;VITAI, 
Unkersity ill* Kor iiI lionohilm; ICRISA I lneiina"ional op RceCarhlt lnilefotl ihe cilli-Aiid Trop cs 
1l dieruhb id hidia. NI F,Nitniginl Co.. SIikwio1 C.Wi s II, iiionlii!lill'O llid Indsli i(' Con ilifnta Research 
0 i ff ~iation. Bis~bane AIIstrnti~la mttid tJ A. U.S. I epa nii I'Agiiculirc. BIelt%i Ilc ,flJjJler 1i 

ing legunc%: I AL2., 1/uawido n.:.. r%' e isolated fronm nodunIcs ..t' the fol 	 . .... I.Al.8! 1.,I l ite 
.......... .4.. iii IRISTI318' il~l ligilim Arm N% /ip''witi I
. 7.Vb o l Ch cr IiAIJOO l 

ii 2 i1i'ha wa ti lqiNI17, Vi w ,i ,uh : CIP , .1........ 	 ....
 

0r1'lifetree methods. the drop plaic proce. was becati~e the dIiion of one plate into eight
dure was most becauseC lorc citors wii producing eight spreadthe preticrk 	 equiv!nt it)
cOaniIIN colld he matdt on one ptt Fig. I This 	 or eight pour platvs. Furthernore. with ditip. 

cat pliling ol cach dilution, foinl dilutions c~ould 
be plawdCL onl cach plate. There lia considerable 

33: ' Lneonomily in the Ise ofavailable incubator space. 
find tile drop method w i es labirio usto 
carr) out than the other ;o tnlhods, These 
ttdvalitages were significant enotigh ito cause us 
it adopt l ifdrop plate meihod for quality con-
Irol of illoclints prepared from presterili/ed 
peil In situai iliin which inociilint,,have been 
. pod itlhigh leniper.uire. the plant mInfce 
lion 1etho11d nmy he prelfrred over plating methi. 

Soils 
 for a reliable estiiale of the nilhers of 
ineictive rhiiohil (4). 

o llMon'ii)i. 

ii~i?7i~piriE Ilricil +ilnl:i {ril 
I Clatrk. 1),S, 190. Cotl;%timiofl~~ pou in n kwitc plte

i do rniination 	 (ll.111 h ttl of i clil olIilnlflJ, 

\ tile%, A,A,. anld S. S, Stlkru, t191S.I hicestimlnion i'1the 
F16, 1, (irtwilh or colonies tor' Rhi,-objpgn %P l1I4Ki~dit~ifl4ao t'~kei od. J.Hipi Al:71!-749.{ t~li~iet,,tll /Ul, 

(ThA17t I'r011 drOPS PItd l h),filrop miihilI'Ikw Inw'Ith-ol r tl tidt.M 11"0. A ma~nual ii thonwot: 
10 fIIVP oii t 4 4..Wdilit iOnS (10 '" anld ' ilil~ kn rool-nodid: uh . I'llhi Ituol iogz iamnul 11I~

phuted~~~~~~~ tepd ~OtIIi 'Vr'n!udipiae Own. II 	(). and K, AL 'Irangt, Ilist), I Ieis tit' %filliivco 	 4 %%pltei qwdplka~end inkmhaited tit 28 C for. feietlr ad inimeraton nio (lit oh dum %pp.
ilai., Nte the ioducibit i i lilo rn l n Lj ' i i 7s11 drop., ofi h' nh't no nt Agma11iinidaiul 

10dill tion, 

. t
 
....3< ....F C , I3-- I3 nc ~ t td f m m ..... ¢ i~l~o + , l.i.li=i+ l: : 

3 3-*'3'i 3,%1 3-,
:i 

:L+ - 1l~ r!- 3 1iltt7 ' l :':i 
I 
:i'" I+ 33l i: 7 l:7 	 l"+:11i 3-3 3€pitItl 
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' c 
CompwU 11 of the Pour11, Spread. and Drop Plate Methods Cot', 

Enumeration oft'R/lzin u, pi il IcultS Made From 

Cis iightmi;Ilsi I svio 

* Pestetrilized Pear" 

- Rv illc'l. tUtl i l /Iii , li uwuii 90822 ,iilv 
___________________________ 1)tt:~March t982/'cccpted 1Ii[\ 1981 

lI ocu:ants prepared iieriitipies teiiIed peat cre Cnim tei llythle pOtu I 
tpi ea in d drop pdle telhniques. Results indicated that the three plating 



weenthods interchlaigeable. lie d1op plkIIn si prllerred lubecauli' 1lt001h i l'h 
its l oile ill mateials and I :hoi iit 

Ltult \srot adli 

1!Inepso stiL l/obi d terine it peat,
 

ICi 0ll , the iisd ilth e septically 4( t lltl it 
lhlu iI a h: urbid culture tii1" cells per il iinttil e r 

p:tilng oln ifr ia plil Tithe leedle punlicture ti a w: atdlhlediumi nby ttile iecotill l
 
iettiod (3)With Inlcd tulb prepared tromip e. lith 'idtie'e tape lie% thoroughly
Te were 

eli/dtt peat. tikdlile inutn t'Ihi:ir ed l tie C1ihti, peatr mI Ia%%Iged to ni oporab iito thil 
ie deltrmiliCLd hi thle pour11' ni 28'C for I\\ ck At amipling, Iptlild iadiop icb dieid ail 
plat nIltiods rge nmethos (W S1 uipte% g oE,he iclnuldt \a , aseptlity aldhen iin ieilremoed 
ure ptited. si happenll during ioill:e tqilit trau erredinto 99 titl otu r t yeast 
contr:ot I mli%. tleimethod cioseihn sould ecohiiI iaulto Iltil) inl mi dilulitionlbottlt. Ihe 

. l ,inIugl,, ,ti I ion uiol/ In t(lh m i ,ndp d ihes t'lile hotl I: %eshaken (\%rs lt h' i11o: 1 
methr od shoutd alsoljia.h tie .cI Vor live dit i "on.. e citmliolot miii, Stralt), SrirsII \icr 
ptating process ithout Nacr.t.cig thle accuracy prepared troli: (lhe Name original suspension
orl thle rceIti, - From each scrie%, portions ott)0.0 titl 0. till. 

IThe pouir and spread 111p llaemethods arev esitenl and 1,1) til of file approtp:riate dilution% issire 
ivelyusedill:aleui:i(t% \0h11 plUiied (il fo tiledrop sprad andpure .ictt.re idplicae)

ol W l¢Iiim lilp.the drIo plate method (2. 3), poir methods, irestpi tvt. i he plating eduih 
h... es rs : iuteiUll rtl nlno was east ti1,litol agar 0) i ongopl tles and+inrl I niug 

Iation eisls on tli' meljod itli regardt r ll For thl
to itsK red11 (0. ib'ot i e dro-tp Ilttod. Ici 

i'ctamlt. e recoerv ctlicicncy illcloiparliol it)t1e ided hitu eigtplate sitait,, d.i% sectors., and I drop
poi Illiid~ pipll mla\toi11. MY-tillt perieirddl .. d ,+. ed to eacth sector 

To .ompl.. these p.l.g methodt%.k recov i...ti a calirutleIIpasteur piette ileiplates
Cetd rtt:;ot', 1roml iail Wesre dried ati 28 C lbor at least 2 days heroicIt) dillit p10inociulailt'1
t'ath Nflaill ot Wa t,/bvm \kits~ grosi~n md:'. udut ii platiug bty thle "pread and drop nictiloI%. The
1l I till of'r tCast In iiitol biroth I3 i i ti0-l agar sitait cooled ito 50 C(3)and dispens~ed ilt ttli 
1:,dnnioi fLitks Ik \lc.. tI sh iken iloa rate ol I5 ito 21) til per plate For pouir plating, 

,+uy 100)iim_-hakerte Incubatiion 'pli lertl o le -inp.;.c.'luh i llaocli h Im olhthie t, tt 
tlre lisal28 C. by tlheIit:Ic areIhttods in 'hle 1. 

IititIs ground I ti iCt 1 as + nlIeSi/c. 2t0) peal i,1' 1111p- 'There lio) generl t iiod inl thle data; Ino 

chasetd lrotile Nitragill ('it,. Mikt'.' kee, W:'1, Method ga'.\ tigtieus or ilCOllsi'1tICIt' [lte the 
mid adJuStdiid to Pi1'.5 to (0$'\ ith preipit ti d lo coutsi T ti'st uIgges'ted 111 ltitle ol! 
Lcilvilim cat lonsite. I lie P1,11 '.'. . then iipckaged the three tiilttod'. ni ie mhIaopted for rotilW 
i 11-g LquiintltiL' V0ot eth (e16aghl ; 0aboratoy u'N.i 1 VI gs .5b 
II h> isi 008 cilt) anid Niel ii/cL llv gainllia With pouir plates, - - gar cooled to 45 C mlay
it .tdliI 2oI' legarads'. A s0mt'tetile plast ic leIstit inl slect mve:killing orhas.n. tr . aills 
N'.Iinge itecton. Dickinson & Co-. Rut t1ierliwd, of tii ndtt 1theeore toweir thle couttst' wilh 

N filledI \011 ai IN 18( Iw 05.In38-.clill lneedte thle pout:. phdle (1) IIll tis iiime'.tigation. tll. 
* tImough tile aga: cooled to 5t)( pour\w.S% thfie 

Sj.'ima t jttind II.1tkil 1111111 iuk pltling dild not1 conll '.tent y res,1ult ill thle isest -ON noi.:10I ol ils 

1wpid tt kil;'t:tt colunts., m cf-it ill fttrtn'.tatlce'.
A~ ictllmt..n, ilu 
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'hI~t ITI II E I, C(oIn1 pat isti 01di op, ',)ICi t nt (tI, pot Ir pki I C Iedl I)iq] I I lo I'()I I li l illlentIt lo 1f' Ii /1i it l 
l'I it + ii + ! i . I tii h I+ Iicr I' ''i I'h sIt'I% 

Iiglod IAt A2 t. TA 1 K 1889 IlO NII I7A( 1,yl A 1 I l 1. II RI'S 1i. tA 1'12 CI17 Ilolh .999 

D~Iop 9.84 8,73 9,98 9..3 10,08 8.73 9.5 9.5 9.80~ 9.90Hill!ing.'ii:iid lJ ig ," iitlk livi
SPICAt 9.82 8,78 9.93 9.24 IOMO( 8.81 9.601 9.50 9.88 9,97
 
loinr 9.08 8.05 9180 9,21 9,95 8,811) 9.51 9,501 9.77 9,88
 

Me'iall tiit lve replicaltions.. NMealn inl hoIdIIlice typ' \~ii hiti Cavil Collitlin mec signifikatlly dIitclent C'(1 005) 
accodliuig ito tle DIunca n nittiti pie range lest, Laboratory stir-Ces \ire as t'ollows: TMI. NIT'A I. IPitlIL LI 
Unkelsity ()I i aai, I loollon IClRISAl', International Cropl Hesclt Inistitiute t~or tile $einiArid Iropivs,
II yderabitd. India; N IT, Nitragiti Co.. MjlwaukeC, Wk., CH. Conlimioneahlh Sujenilic andiIndtrialkl Resel-ttL I 

liTAI.22. Pirw.oho hoow,j TAI,82, IA'h(1cio(9t11h-1('o(4' 
,'ph;' 'A1,437. VILgmi ridiamu; ICRISA'l3889, Oileo witkibim: 'liA1,11810, Anu1.111i hyu'Ac , AII82. 

Plum-In l, tgaih; NIT1I76A2 2. Vi'imuiiwgiculati:: C11756, AIbirw b (Mii ,. 

t slted frtnii Iiodilics 0, thle ltillmin lgums 

rom irnfthomi; USP),AI10h, 
11A nI)I1 Vigla 111,id A1,999, iu, 

01' the th~ree methods, the drop plate pr0ce- \\',IS because tile div ision ol'onle Plaite into eight 
dlri' the,mstii prdeerale because more sectors w as l alent to prodicing eight spreadqiid 

cold lie made oi ;ounts or por plats.F urtlrmo w ith duplione plat IFig. I)I[his eight e. 
vale plating Ol eadh dilutiotn. l'our dilutions could 
lieplated on ctch plate. I hrt was considerable 
ect.0iofly ill tile uIse ol .ta. le i ncubattor space, 
'nd 11h1drop method was also lss laborious to 

Cotrry out than tile other two me~thods. These 
atdvantage's were significant enough to cause uIs 
to adopt tile drop plate method lor qualtly con
tiol ol' inoiulanls prepared from prsterilized 
pet. In situations in which inoculatrts have been 
exposed to high tImpiratires. tihe plant inlec
tion i11m1hd nay he preferred over plating meth
ods l'or tlial estimate if' tle numbersa o 
itinl'ctive rhizobl a (4). 

Ili1%\I'rk %Nais uppolicid I'i U's, Agowl fill.~v4. 

Iksclorm it vonn I07 iNirTA 'rtject,;!ni.+r .It :I laC-2 

hiI LII R (111 H) 

I cliark, , N Co7('ou iion of m s.l..ce p.t.1), m .nd 

2. \I I s, .%, it., aink S, S. 1,t1srn I X I tie estlimiti on i ' he 

FIG, I (irw Iliof Colloujles of' 101i, ob/nW sp 11,1ilkjia POU41' Of bloold. J. Ill,g., .111732-741). 
(I'AL14371 frm 'drops plated biythe drtop nei~ od, s o~4%, m nIvl, I'711. \ Iiiilmiii.1.NI. till the prlicti~aI st1i1dill 

iioit-nothilc Nooki~l~.]I Ill' tin Wtill. Iliograinc) 55diltat iOnl' (10 id 01 peat itlIottI01tt%NIC Mim ) ), md k. N11. ettit tirage"' t 10 of tlie 1 4. tkn1 u irig. I'Imnt. o 
plated in qimladroplicitte and intliated ,it 28 C(kw" fr ! limii n til yrptipciailtie tliin ra h01o1d tiln 
da s, Note tile reptOdIIaibility in alil touir dtops ill tile mnteIip. nt~n~ ip ttc trnt~d 72i.C I' . . ..
IIi dilution, 111C 

h/Il 1 314s&.41 -: 

r . lli+. 

http:314s&.41
http:liTAI.22
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Copil t Aim' ~i% ~hil NIO
I982 wi \11oijig, 

Co1p~ir-iSOl ofthe Pour, Spread, and Drop Plate Methods ror 
Enumllera,'tionl of I/iiZOb1,11 spp. ill 11I kioclts Ma'de from11 

Presterilizcd Peat 

IllocUiltit prpillred wiih p"Sterili/ed pealt w\ere numleri'aled b)' the plir
Mu.IilI, 11iid 11111 ReSUlt % iud iCaILe htil thliree -ildro pltelcht11queS ON plating
: 7 metlOLlswere interheangea!le. The drop plaleimtho1 w% i0d'pit'sd hC lse of' 
it,ci li lo illiimatcrial% and labor,.' " u 

otll ol' 

no'mber, iviale rhllolbia arC dLermined 11y lu-bid Cilltire tia. 10" cells per ml) into tihe 


In the quli! ty. o lo peal inoe hills. the wasised to t11"0dulCC aseptically. 4) fllol 
pei


plaling oil agar fllediilil or l\ [Ilie plant inlectoitn The needle puncture ol eachi bag was sealed
 
method (3). Withi ioliits prepared Iromn lape. TIhe bags were thtoughly
.... 1"ec with adlesive 

sterilied peat. \iable Init1bers oI-hi,/obiai IllaIvMilssiged to ilncorporate the cu1lt're into tile
peat

lbe determilned Iy the pour, spread. and drop and incubaled at 28C Imr I week, AI slpling. I
 
11,1CplatemnethOlS. When large 1tmumb1,rs of siaInle g ol the inoculant was remov ed aseptically and
 
al'plated, ;1s happeln s diIllig rIoltlhle quality Irinllserred into 99 ill]olql\arter-strengh yeast

C..olirol Checks. the nmehlod hosen should ecol- mnmnitol broth in milk dihltlion bottles, The
 
onii/e ol tihe 'he shaken (wrist action shaker) lo I1
Iplat lg media aid petri dishes. bottles were 
method should also allow easy ewcilion oi" the lii.For.ealch strail, ivldlitioll Series wel. 
plating ptocess %ilhout saclilcing [le a1ccuracy prepared Iroim tile sate original stspension, 
o, tie results, From eiach series, portolisIl' 0.03 ill,(101 fll. r 

The pour and Milead lplate ielhiod, are e\le- and I.0 fllof the appropriale diltions were\ 
s;i.ely ilsed ior viable Counlts wili pire Cultures plated liil duplicte) mr the drop, spread, and 
t)l, Iiwiiohml ,,pp. The trop plat method 12. 3), pour methods, respectively. T[lhe plaling ilediuill i 
hocve, is less lrequently used. and nio inlfor. \\is yeat, mtiitol agar t3) containing Congo
maliot eisls on this methlod wilh ieid to its red 1),25 ;' Iwtivoll), For the drop nielhlod. each : 
Selalve recovery cllicieicry ill phlte wa;is divided iltO eight seCtorS, aid I drop:coiparison to the 
potlr and sprea;d plate mhllods. "(1.13 fill pI drop) %wsdelivered to each sector 

'To coipare these platinig niethods, c cov- wvilh a calibrated pasteur pipette. lhe plates
ce1"d Ili /olbi Irollt) Peal \Cl' at or 2 dayslld lierent illoculaius, dried 28 C tlleast bef'ore 
I.atl strain ofllhI .bii,,x ias grOwn individu[d- plating by' tihe spiad ia1d1drop mlthiod,. The 
IL inl 1111il ntiuitol broth 13) ill aigar was cooled to 5 I3)of'yeast 251-mI C antd dispensed ai lei 
I rIennie!,er flasks, Flasks werie shaken on ia ratle oil15 to 20 fillper plate (o poulrpla ilg.
tiltry p epr- IhkeleIntbtio [eli(tresuilts of, viable counlts ol' tilie inloculanlt s 
tre weias by the three methods atr shol llhi'l[able I . 28C.C 


Filcly groulid (mnes! SI/, 2110) peat \kas pur- TIlhere wkias n1ogeneral trend inthie dalil: li one
 
h.-sel frioni ife Nitragin Co., Milwmkee, Wis. - method consistenlly gave ilie highest or. tlie
 
nid iljtstied ,5 to 6\i,ilh precipitated
i. to pll loe\st coluils, This stiggefted that any one of I 

cadIita in cabonille.'he peal \as then p1ackaged (le111t hMethods le adopLed [or roliile"lh may 

i 50-g imatilics in polyet ly lene bags M16.5 by laborat iw lise"
 
I ,11% 0,00t3'l ai) sterili/ed b~y Wilh cooled mat,
iind ganma ptltir. PlatS, ilgi' io45-C 

irridialion l2,5 niegarlds),.A -1111 result in selectIve kiling of'heal-sensitiv Sliitisslerile plistic rN 
s$r11gc (lliecton, hlkilsoa & Co., klllielold,..of l'bilteria ald therefore Imer thle Lolilits \ itl 
N.Ji lilttld Msl an 18G I I. 8 imil) needle the p0lr plates l1. In thuis investigation, aul 

thlough life agar s\ a, cooletl to 5(C lfle pouar 
-'.'"€,itu 'Wit,.:l. , tjd. .t uu or,,* It .r~'plall g did n1t COn1 SItatlr ts l l 111l l trnp a il I i, in. 

.iidlumn Htio~,cooitI uiI~t At iutme s, ewept in fourl ilnsanes, 
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omprison (i' (flop, spreied, titud iihT MI 1. CI poir pJ) ( i i icsfri ell 1nlivril i hij/ohi i Pent 

Pltn I o!un41 of" i/l H pcit9iit:I, I)Imois'1itrl 
TA(1 'IAi1.417 I AL INO I A 2 "119NilI 17h2-(I1A1.22 ,-82 1CR IS.Vi13889 M1, 1,S) 11, '1\ 1.44) 

SpiiViid 9..82 8,78 9.93. 9.24 100 .8'.0h0988 *..9,97
I our 9,()8 8.65 9181) 9,21 9,95 8.801 9,51 9,501 9.77 9,88 

\eaiiil viI onis iil% il ho(dfile VIi iguhtkantl3 diteii( W I)0e pii Meal \ll li Ch Coltiliir upl-

inCCOiding 1 ilt!he iple ranihge test, sources as ilITAl,
I1unean iit kihhoiiion) kIelC follims: TAI,' Plieul,
 
Uikelast) tit' IIwaii, Hlnoflit ICRISAT. Inteiaiiiolai ('lop JRescitch Inst lute f161tieiii.Arid ';Oi%

I i&hd iid, India; NIT, Nioniginl Co,; ti iv4iklv, Ws, CIt, Comlniotiell
cath $cilliic anld indvii'ia Rttscutliil 

. .. ....... rat nd~U ~i)A...................~iJS7 I l d t II t~ l 1¢ ihlr iD OIL i.hrlh
 
%\vreisifted tr''n notles of the foIlow ing Icg'iniic: TA 1,22. iwlr4ip lit,od I iiI'f Dl'i"
' tI.82. 

Viiat AT38X'),p/wto; IA1I,437, rfidivam; WICHI Cher mictinilln,\AI11000 (10n ipf" oc~uii: TIl.18.1. 
Phelwo/u. 76A22. 1'oo imlUicII:I C1175, Io prb rnw 6hr (;.j(retitId'lu'; NI 1 iliiomt d USIA1 im' 

Lmethods, was becauie tie dit 
(hire was the nmost preerable because more sectors, wis i li nt to producing eight spread
Counts Couild lie made ot onle pkiwc tig. I 1i or Iii ihd mornl. with dupli-

Of the three the drop plate proce- 1i5i10h oione Plate into eight 

Tis eight porir plates 
eite latiinll e i i four dilutions coi ddilution 
lie plated onl cach plate, T1here. was considk'rable 
.iolom,, in til Ilse oi available inc ,libalospace. 

a iidtli dirop mi.thod wai ti)let's laborious t) 
a rry ouit t11n fIieother two methods; These 

mlad~.ntges were signifkint e'tigh to cause its 
to *idIOP th. i ,1op plate ietholdll ir quality con
i vl prepared presterilizedoT noculani s from 

Pe. Inl situationIs ill \%hich inoculanls have heen 
ex~posed to highi tellperttres, the plant iil'ee. 
(ion method may lie preferred over plating meth-
OdIS br a reliable estiimate ol' tie numbers of
infective, rhhobia (4), 

(TArop~platdrom hyt hedropmethd; T ~ .hist %il, "as sltt* le 1 li vfcliltlsi' Lqtal'ii-y437 AC.S. l 
I4) lo Ii'ie n,(I m:IdI; i, ir i, I~AlI i~j eiti % Iki y~~:07 

l¢lfl. I flro' th ;i'- Z~ i . i:iI l- i I'rit9 X ir in,|iiiii,i,.,i~il:Iii 3 . .: : " % '. ,,hiit-i li~. I~ tll lllli Or 11-w,f' or Ii f:0 , iu , iiI I I I !idiiiiii ood I lIM1 749 'j, .i ; ', 

a
plated, in ltiiadplic~itUC 1 !a!iiincubate ~it 28 C hit lprilt 1'ii)ifS19 il lifi tolt ce, pltppe! tI Mid . n li I ihi 
the rcprodue v in nil lijilr dlops of l ,I ie lili'c, ,inpelt ii iitb' Ilr'..1lo ici-i6w , itCan.J.ldilA.i.li!ies 2NIS A n S. A I h.a: of file 

FIC,roitll(1, Clo ie o PiblAm%P immfH o.J.l~ .3:1-40.
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