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STRAINS OF SUGARCANE MOSAIC VIRUS 
By E Y. _\III1Ol"r ami IL 1,. TIPl't;T'r, Ct'ops Uf,~(llI'cl, IJil'isiu/I, ..1'ltic'lIitllflll NeSCI/felt 

~",.n·ic( 

\'uriati()n~ ill thl' :;YllIptOIll pattt'rn of IlIo;,uie nil :;u~al'('llnp \'tll'ipti('s 
W(,I'P Ilotpd IOllg !WfOI'l' thl' l'Xi;'tl'lh'(' of ~tl':\ill" of thl' \'iI'U~ \\'ll:; kllo\l'n, 
EdgNtOll aud Taggal'l (192-1, 1 :-ph,('tl'd plnnt;, of till' \'arit'til':; D-74 
and LOlli:;ialltl PlIl'pll' with Iltild nlO~ai(' :;YlIlptOIll:; in (,olltra~t to til(' 
mOl'(' 1'('\'('1'(' pattpl'll on 1110:;t plant:-, Tlwy illtl'l'pl'l'tpd thp ob:;(,l'wti 
ditTl'I'l'!H'(':- a::- dill' to \'ariallt:- of tltl' :;U!2;al'l'nl1(' dOlll';o; rutitel' than of the 
pnthogPll, and 1'l'('Onlllll'IHled ~l'il,('tion 'of I'Hb:lie "tol('wnt" donal lines 
u" a l\lenn:- uf l'l'dll('ill~ I()~~ frolIl lIlo;,ui(' (1::dgt'I'ton, Taggart. and Tim:; 
U)2li I, Tilll::- and Edgl'l'tOIl (L93L, :t11'0 ,:tatpd thnt it \\'a:; po;;;;ihlp to 
"plt'd pin Ill~ 0 f Higa I'ea Ill' t'lol1l'': thn t \\'l'l'(' dC'eid('d Iy I'l'sistun t to 
lllo:-aie, Bl'tullll'::- (L927) :-nid that Edgl'rton':, and T£lggal't':; I'l';;ults led 
hinl to !ll'lit'\'l' thpl'(' tnight bl' Illorl' than OIH' strain of tit(' \,im:;, 

Timl' and I':dg('t'ton f 1931, I'lIggl'':U'd that ditTpl'l'Il('l';o; in dt'~I'l'e of 
illtvetioll with l1lo:,ai(', "'itieh thl'Y oh"l'l'vl'd in foul' "ul'ietiPI' of :;ll!!tlI'Canc 
nt two IOl'alitil':- in Louil'iann, indi(':ltt'd the pl'l,,,pnC'l' of t\l'O :;trnin:; of 
till' \'il'll:', HOI\('\'l'l', thi" ilypotlH':,i:; of :;train o('('uI'1'en('l' \\'t\:; ba:;ed on 
loealit,· difTI'l'l'llI'(,:; ill II lO;o;ai(' illl'idt'IIN' ratlH'1' than difTl'l'('IH'L':; in Illo:;ai(' 
:;YlIlpt(lll1 pnttl'l'l1, Ti lll:; , :'lill,:, nntl Edgel'toll fI93;» I:1t01' l'l'pol'tcd 
ditTI'I'l'IH'P~ ill \'il'ull'll('l' Iwt\\'l'l'n thl' vil'u"l':' from tile al'cu::: of ht'a\'\, and 
ti\!llt mo:;aic inl'idt'lll'l', and ad\':llH'l'cI till' titl'OlT thnt till' "il'lI:' im:ol\'l'd 
iIi til(' IhdIt illfl'etiolll' \\'a;o; thl' l'nrlil'I' Olll' in' til(' ~t:ltl'. \\'hl'l'ca:; t1Hlt 
fl'Olll tlIl: nl'l':l:' of ill':!\'\' infl't'tion \l'tI,: a III0 1'(' yil'llll'nt ,:train, \\'hich 
l'\'l'lltllall~' :'pl'l'ad 0\'('1' thl' :'llgm' di~tri('t and b('('an1(' tht' dOltlinant onl', 
Thl'Y ('olll'ludl'd that "[\1'0 wl'y di:;tin('( tY[lP:' of mo"nil', l'('('ognize<i by 
\'PI'Y distiLlcr "YlllptOlll:" O('(,UI' in Loui:,inna," ::'tOl'lT !19~71 l'<'pol't('(1 
t\\'o :,uPpo:'l'd :'train:; of l\1o:':lie Im:;pd on diffpI'l'n(,l';o; ill I'egionnl di,;tribu
lion :lnd iloo:t !'angl' ill Xat:t 1. A fri('n, 

:::1l1\l1lll'1''' (W:34,' 193;)' \\,HI' till' fil':;t to (lPflnitl'ly diffl'l'l'ntiat(' ~train!' 
of tilt, "irll:', 1-Il' (k:'('ribed fOUl' strain;;: 01' "types:" differentiated pl'in
l'ipnlly by ;o;YlllptOI1l:; produ(,l'd on tht' "u~al'(':\l1(' YariNy C,P, 28-60, 
Latl'L' :::Ulllllll'!':; ( 1939) dl'~cribl'd :;('\'en strain:', (il'signatl'd A, 13, C, D. E, 
F, and (~, und !;IIn'p :;ub;;:.traill:; of D bn,:ed on :::YlllptOl\l:; produ('ed on 
thrtl' ho:;t \'It!'iniL':;, ("p, 31-294, (',1', 29-291, and ('0, 28\. 

:::ulllllll'rl'. Bl'tlntIP:,. and Hunt'" 119481 di;,('u"~t'd in detail thl' cxpl'ri
IlH'nt:-: thnt had Itod to tll(' difl'en'ntintion or til(' 10 ;:tmin;: and :'llb,:trnin;;: 
and pUbli:;lll'd a kl'Y 1'01' their identifieation on ::-iumm('r,:' differential 
ito:;t Ynril'tie:-, Thi" \\'ol'k \\':t:; an important ('ontribllt.ion to kno\l'ledge of 
tlw :,ugUL'('ttnt' mo::'ai(' yil'll:' f;-;~lYI and it:' ]'('lationship to mosai(' rea('
tion of :::up:areaIll' ,-nrieties, It Iltt,; pl'o\'idl'd til(' basis for l'xplaining til(' 
O('('tlL'renC'l' of Hlll;o;nic in thc' sU('('lw:ion of Ynrietil'::' that hn\'e been grown 
eOllllUC'rciall" in Loui::;iann sin('t' 192;'), 

Lin rl9;>0") cl(·:;cribed foul' strain;;: or the yiru,; in Tni\\'ttn, designating 

1 Rl'fl'J'l'lll'(,~ to Lifl'l'atuJ'{' Ci[rd (p. 2:31 (lJ'l' herein indi('a(ed by the n:lI1ll.';: of the 
aUI h!ll''' [,)lIll1wd by Illt' Yl':\I' of l'uhli!'afion 
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th('lll A, 13, C, and D, but sincc' his (\ifTl'rential hO$t:; were different from 
those 111'('(\ by Summer:::, it is il\lpo~sjble to e:5tablish any relationship 
lwtw('('n thc' strnins occurrin~ in the two countries. Later Liu and Li 
(191)31 lllt'utioned only three strains, clc'signatt'C1 as "short stripe type, 
yellow stripe tYPl" and fine stripe type." 

From a "'tudy of mosaic intercl'lltpd in quamntinc on sugar('lllie 
\'nrietil's illlportt'd into tiH' Fnited StntPs, it is known that strniw, 
difTering from thosl' dl's('ribcd in Loui:::innn o('cm in othel' ('ountries 
l), lutz 1\.)381. Bl'llllL'tt 1l941) tranS(l'lTl'd mosni(' fr0111 ~even sugarcane 
Yarit'[il's in Argentina to SUllll\\l'rS' diffl'l't'nlial hoMs ancl identified all 
as strain 13 (typt' 2), Brudtl (19;i3, 19;)41 idt'ntilied :::[rains A, B. and ]) 
from H'\'Pl'td :::ugarcur,(' \,:tl'il'til'S in Puerto Ri('o. Strain 13 was the most 
(ll'l'\'nlent on all \':lril'til's l'XC('pt B. 37161. [rom which approximately 
equal nUlllb('rs of ('ollC'etions of I.'trnin::: 13 and D were itielltifil'd. He 
('on('\lItipd that 1'('latin' nbundancl' of diffl'rent slrainsin Puerto Rico 
would bl' nl1\'et<'d by [itt' rl'latin' HCl'eagl' of ;;ugnrcane vurieties ;;howing 
Illnt'kl'd sUI'('t'ptiililit)" to ('erUtin :.:train:::. 

DU'FEUENTIATION OF STRAINS 

Symptoms Oil Differential Hosts 

SlIlllllH'rs (.1934, U)3ii) and S1Il11nH'r8, 131':111<\(-s, and Rands (1948) 
clifTC'rentinted :::train;; of S::\[\, bas('11 on the following ehamcter:.: on 
~l'I('deti :':lIgarcane h08t vnricti('s: (11 Xalurc of the chlorosis. whether 
mild llIottling 01' :t :::(,H're pattern of ('hlorotic blotches and stripes, (2) 
prC;;(~n('l' or aO:::l'!l('(' of neero:::i::; in ttll' h'sions, (3) leaf sheath discolora
tion, (4) growth rl'tnrtiation. (ii) germination rc('overy, (6) relative 
infcetiouslll':::s or "intil'x of infl'dion." tlUti (7) length of incubation 
period. 

In tlH' inYl'8tigation of :::ugnrcane mosaie in the Southen: United Stutes 
since 1950, partieulnriy with rcspe('t to the relationship of strains of 
the \'irus to the inciciPncc of the disease. the authors have studied over 
400 aeces:::ions of the yin\::: eollected from commercial fields and plantings 
of ul1l'elea:::ec\ yarietie::;. In eonneetion with this work, Summers' stock 
('ultures of fi\'C' str:tin::: and four substrnins he described ·were also studied 
on Ynri01l8 difTerential hosts. To determine \\'hethcr physical properties 
might supplement maero:3eopic symptoms in strain differentiation, 
thermal cll'.tth point (TDP) and dilution end point (DEE) determina
tions were made on six of till' tlt'scriberl strains (.Abbott 1953) in addition 
to several unknowns. 

Nature of Chlorosis 

Th(' most $triking macro$copic symptom of sugarcane mosaic is the 
pnttern of chlorosis produced. This mny ('on;:,ist of mild mottling with 
little or no ('hloro;:,is, or of a severe pattern of discrete, extremely chlo
rotil'. yellowish to white streaks or blotches. 'rims, ::\Iills, ancl Edgerton 
i 193..» u:::ed the terms "green" and "yellow" mosaic to describe this 
diff('r('n('c in symptoms, which thcy ('onsiclered indicative of two "types" 
01' kinds of mosaic. The terms nrc deseriptive of types of symptom pat
tel'll, Il\lt tttl' not neee::sarilv in<iieatiw of virus stmi!, c1ifferellees. since 
a strain may produce "/!rcen" mosnie symptoms on one variety and 
"ye!low" on another. 

.. On most sugarcane ,'aril'til's that have been studied, and particularly 
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the present and former commercial vurietiC':: in Louisiana, strains A, B, 
and II produce a mild mottling or "grecn" mosaic l)attern. TIl(' symptoms 
prollucctl by ::train n nrC' morl~ chlorotic Ot' yellow 011 1I10;,t YtU'ietil'::l, 
but they are "gl'l'l'n" on other;'. Definitl' identification of i>trains CHnnot 
bt) llHttll' on tilt' conlll\('l'cinl Ytlrielit's t'xt'ept for strain C, which produces 
S(,n'l'l' cltlol'u;.:i;, with llCl'r08is and marked stunting on all Ymil,til's on 
which it has [wcn Ob8e1'Vecl. On ;'electpd difl'l'rential host Ynrietil's, ltow
P\'l' 1', :;uch as ('.1'. 31-294 and ('.P. 31-588, thC' two kim!s of SYlllPtom 
pattern, i.e.. mild mottling 01' :;PV('l't' chloro;:;i::;, al'l' indit'utiYe of strnin 
diffl'l'l)llt'l':; nnd con;,titlltl' till' prin('ipnl chnmder for sl'pnmting strains. 

Nccr()sis 

In thi", study n(,(,l'osis has not \wcn oiJsel'Yl'd accompanying til(' milt! 
mottling pattt'l'\ls l:;trnin:; A, F, and H I, but it is prt'Sl'llt to S0111e degree 
in thl' S('\'('I'(' pattprn:, of p!'onounc'cd chlorotic stripes (strains 13, C, D, 
and E 1 proclllC'C'd on di ITerential hosts. Prcst'nC'c 01' abs('nce of necro~is 
on ::-l'it'ctpd diffl'l'cntial hosts is an important diagJloiilic character. 

Lea[ Shcath Dis(:uloratioll 

:-::UllHlll'I'S (19:391 and 8umnH'I's, Brandes, and Rands (1948) based 
diftl'J'('ntiatioll of sllbstrnin Dc from strain D nnd. in pnrt. I;'tmin G from 
stmin 13 on the Pl'l'SCIH't' or ub;:;elH'0 of lenf sheath ciisroloration. In the 
authoJ's' exppl'ienC'(' thi:, is nn ilH'onstnn! and unreliable- chnrncter, at 
len~t il\ gn'(,ll!Ioll~l'-fm)\Yn Jl\nnt~;. Plants of Co. 281 grown from Summers' 
8(0('k C'lliturl' of sllb~train Dt, and of C.P. 29-291 infected with his 
stol'k cllltlln' of stl':lil1 B did not dl'velop sheath cliscoloention. Substrnin 
Dc :oCt'lll": ,d t!ollbtflll ,-tllidity. 

G,'owlh Uctal'{\atiul1 

111 tllt·il' kl'Y foJ' idl'ntificntion of strains, Summers, Brandes, and 
Hands (l,948) ll;'l'd growth n'tanlatiOll as the principal character to 
dilrl'l'pnliatl' strains D a1l(1 E. tltl' fornwr causing marked stunting of 
growth of ('.1'. 31-294, and till' latter non0; and strains Band G, the 
fOl'llH'r ('((using mark('d :::tunting of C.P. 29-291, and the latter little or 
lJ(lIH'. 1[0\\"('\'(,1', thl'Y [ll't';-'l'ntl'd no gl'owth-measurement data to support 
t\IPi l' ('on('\l1,.:iOll::;. 

~l'\-l'ral H('l'Pl.':;iou:i of \'inls that. produce' similar or identical leaf 
symptolll:' on a diITerential host variety may cause YUl'ying degrees of 
growth l'l'tardatioll which, if only tht' extremes wcre observed, might 
H'Plll to ol1'l'r n basis for s('pnrnting them. but when the intermediate 
dt'gl'el's of l'l'lnrdntion are conl.'iderl'd. ther0 i:: no sharp point of de
m:lrentillil. 

Tablt' 1 sltow;-, the Yllriation in height of plants of C.P. 29-291 61h 
wl'eks aftcr inoculution with a stock culture of strain B and with four 
tH'cl',.:,.:iollS of Yirus. collccted from sugnrcanc fields in Louisiana (~1-451), 
~li":f'i$sippi (~1-46S ane! £.1-47l), and Alabnma C~1-469L On C.P. 31
294 they product'll leaf symptoms charncteristic of strain B. On C.P. 
29-291, pl(\nt~ of ~[-469 n;\,ernged only 9 percent less growth than the 
hl'nlthy t'ontroI. and 011 that basis probably could be considered strain G. 
TI1l' other threl' a('('c:::::ions, hOW0\,C't', were intermediate between strain 
13 nnd i\I-469 in their effect on growth, and there would be no precise 
ba,..:i" for differcntiating them from either. Individual plants of each 
[1('('('::'SiOI1 :::ho\\'rd eonsidernhlc' c1iITercnce in degree of growth retnrdn
Lioll. It ::'(,('1l1S mot'l' logical to ronsicll'r the foLlL' acc0ssions as variants 
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T.'.(\LI·; 1,·-EjIcct (II strain Band 4. z'al'i(l/Iis on grotl'lh of C.P. i2,C)-2lJl, 
(IS il1dic(lted by height of pl(Olt\~ 6'1 !!tcceks after il1oculation 1 

th'ig;hl of plants inoculated wilh-l ~lIinol'lIlaled
Plot 

"~............-~-~----~--------,~-..,...-hrallll\'So, cheek" ~tl'tlin 
),1··151 ! 1\1..I(jS 1\1-400 1\1-1.1Il I 

---~. "'-------' ---- --
.1/111. .1/111. .11m . Jim. Jim. .1/111. 

1. I~·I u;j 7() 15G 87 01 
.J 10:j lOG lij. 12;j I:~S I l.'iO 

Illi IIIl !ll 81 In. 
108 ,S·)- 0;) S(j 117 
L2:{ 110 12S U. 80 
1-0 -'1
I.) I- liS 101 122i 

lli~ 57 iii n:l G·I 
S. " .. , ...... 1·12 {)·l 1.11 1.20 liT 

-0!l. . lOS HI I.) 

10 ... II. . ..... . UO 
; 

~- ."-~ ,.~. 

Averag;(' ........ . 1"- Sl JIll 102 10.
.l/ 125I 

l'el'l'l'lIt or l'oIlll'ol. lOll 5\1 71 .·1 III 78 

InO~·lllnt.t'd Oet. I:J :II1d rt':ll! So\,. 2S, lOuL. 

of :::trnin B. '('hi::: ('xlImpll' illu:::.trnt~'::: tht' difIicully of u:::ing growth 
fl'Lnrdation n::: a (,ritical ha:::i::: fot' t'trnin difTl'r('nlintion. The authors 
an' thl'l't'fol'(' inelilwd to ('on:::it\('r t'train (~ a::: n Y:H'iant of "tl'llin B. 

~lI111l1ll'r:::, Brandl':::. and Hnnd::: (1948) in their hI)' u:;l'l! ~l'l)wth rc
tnnlation a::: the prindpal ba:::i:: for diffl'rentiating ::tmin:,; E find D. 
In thi::: instnnc(' diITt'l'pIH·t'~' in "ympto111 pattern ancl in su:;ceptibility 
of ('('L'tain su~at'cant' \"uril'tie:: to the ::train" offer further vnlid criteria 
fot' dit1'('l'l'ntinting; thl'~l' strain:::. 

Germination Uecovery 

nl"rmin:\tion rl'c()\'('ry in ('0. 281 was thc ha::lis fot' separating subslrnin 
1)n from :::train D (~ulllnH'r::: 1939. ~UJlHl1(lr::, Brandes, nnd Hands 1948l. 
Tn 19·t;j tht' :luthor::: inol'ulatl'd healthy plants of Co. 281 with virus 
frol11 ~lllllnH1r:::' :::tock (,lIltUI'l' of ::ltrain Un, and 100 singlc'-bud cuttings 
\\'l~l'l\ lntt't' plnntl'rl from the stalk::: produced by the::le plant:: nIHI grown in 
tlll' gl'l'('nholl:::c for niJ:::ernltion of gl'l'Ininntion recovcry. Thert' was no 
l'l'('O\'(lry at gt'rmin:ttion 01' ;.:uil:::eqllt'ntly. Although sonw ~ugat'cane 
ya l'il"liel' may n'('owr from (JIH' :::train llIore than from :1I10thct', this 
pht'nOllll'nOn oftl"n :::(\em::: to be influcnc('d by other f:1etOl''' affecting 
growth of tlH' ('nne. Xl is tlw uuthor:::' belief thnt thi~ ('hnrncter is not 
]'('[iahll' for ;.:train difTe't'('nlintion nnd that i'ubstrain Dn is of doubtful 
valid i ty. 

Ind..·x of In fcctioll 

f:;u1l1nH'rs. Brnndt's, and Rnnd:: (1948) noted diITt'I'l'llCeS in relative 
infl'etiou:::IH':::::: of t:tmin:::, wbich the"- tcrnwd "indl'x of infeetion." but 
this wa::: not u:::pd n::: a mnjoJ' diagnostic ('harneter. ThC'y found that 
strain:, A nnd 13, ",hieh an' Yl'l'y different. in II1nel'o~copic ::;YlllptOJ1lS, 
have i\ hilrhel' index than :,;train D. Inf(;'(:tiou:3IH?S~ is affeeted, of eoul'>'l', 
by rclnliVt' sU~('t'ptibility of diITerent ;,-up;nl'cal1t' Ynl'it'tie::: to n given 
strain. 
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Tnbll' 2 ;;ho,,"::; eonlpnrnti\'l' infection and Hyernge ill('ubalion periods 
of four ;;train~ of thc \'il'U;:: on C,P, 31-588 and (',P, 31-294, Om' of the 
11('('c;;;;ion;; (,Heh of stmin;; A. B. Hnd D was ~\lll1tll('r;;' sto('k ('ultUl'e; the 
otl1('l';; W('l'(' fh·ld ('olleelion;;, I'll(' work WfI;; done in n greenhousl', WhCl'C 
all opening;; \\'Pl'(' ('0\'('1'('<1 with 3()-ll1l,;::l! ;::('l'('l'n, InoC'l1lul1l II'U;:: O\)tUilH'd 
frOIll young plants gro\l'n frutll ('lItting;; taken frOIll inf{'l'll'd plants in 
('Olllllll'l't'ini fi('ld;;, ,Jui('(' \\'a;; l':dnldl'd witll It food grindel' nnd filtered 
thl'Ollgh checsl'doth, TIll' inoellintion;; 1I'('I't' mad(' by prirking into the 
li;;::;tll'~ \\'ith It fine lll'('dl(, through a <Imp of lln<iilutl'd .illi('(' plnct'd in 
till' ;;pindl{', '1'11(' healthy plant;:: or til(' diffl'l'('ntin! host;; 11'('1'(' grown in 
·1-inC'h ('lay ]lol;; of ~l('allll'<I ;::oil and 1I'('n' illo(,lllntl'd whl'n about 3 
II {'(lk:-: (JI(L TIll' work ::;ul\llllal'izl'd in tnbll' 2 \\'us donl' during the' lI'int{'1.' 
and ::;pi'ing o\'('r a 3-Yl'I1I' pl'riod, 1959-lil. Although till' rl'~ltlt~ an' fl'om 
('x))('rinwnl;; pCl'l'ol'l11('d at difT('l'('nt time::;. growing ('ondition~ wen' fairly 
eonlparabll' for all till' ('Xpl'I'imenls, sin('t' all th(, lI'urk: lI'a::; dOIll' in Olle 

£~(,l'Il:111U:'t" IIh('I'(' lllinill\\lIll t(,lupl'l'aturl';'; \\'('t'(' Illaintaind at about 
(,J 1-, 

Tltt' l'l';';lllt::; l'ol1fit'1Il tl\os(' of ~lllllllle\';;, Brande::;, and Hand;.; in sholl'ing 
tl lowl'\' in(\('x of inft,(,tion fo\' "train [) u::; ('Ol1\plu'pd with ::;tmin;.; A and B, 
~train 1L ha" It 10\l't'1' in(\(';o: of inft,(,tion than the Otlll'l' :::traiIls-ll'S~ than 
half that of ;:tmin D on CJ>, 31-294-und It eon;:iticrably longer incllbn
tiOlll)('l'iod, 

:\('e('s"ion" idl'ntifil'd H" ;.;truin 1:1 on till' basis of s~'lIlpt()m~ on C,P, 
31-ii~8 (\ifl'('tl'd in tlH'il' inr(,('tiollSn('~S lOl\'t\l'(l (',P, 31-294, Eighty per
('('nt of the' ('oll('dions studi('d !!:tn' \'l'IY loll' or no ini'cdion on thnt 
nlril'ty. whl'l'('as 20 p(lJ'('pnt in'ft,l'tl'd it' I'l~adily, Thpc1l' difTcrenccs in 
infl'diouslI(,;;;; toward ("p, 31-294 eould \lot lJt' ('orl'clatcd with thc 
SOlll't'P or "im" ill 1'('Spl'et to 1"11l'il'tr or lo('ality. It Seetl1R probable, how
('\'('1" thnt fUl'thl'l' ;;tudy on additional clitTI'l'cntial ho:-:t \'1uietics might 
1ll'l'lllit ;;('I)tU'ation of yil'llH';; i(\cntifil'd as ;.;train II on the basis of 
::;YI11[>t011\;: on (''p, 31-;)88, 

:4tl'llin::; of ~:\I\" difl'l'r in l'l'lllliw' inf(,C'tiullsne;:::;. but till' charadeI' is 
not ('riti('nlly diagno::;til', 

Lenglh ofhll'ulmlion Pel'intl 

Inl'uhation pl'riod, 01' till' nlllllbt'r of day:- 1'1'0111 inoC'ulation to appcal'
:llll'(' of symptom;:, i" afTL'('lt'd by lCmpl'J'atllrL', lI1oistlll'l', light, Hnd other 
('onditioll~ aIT{'l'ting rntp of growth of the inoculat('d plant~. hilt Illosaic 
slrnin" will ;;holl", in gl'llt'ntl, thl' ~nnl(' l'l'latin' difTcrclH'l's in ineubation 
Pl'I'jOt! lIudpl' nny gin'n sl't of eon<lition:-, :.'.fark('d difTl'rcll(,l's ill length 
of irl('ui>ntioll Ill'riod \\'l'rt' notl'd h('t\\'('l'n :-trains A and F, thl' fOl'lllcr 
lun'ing it :-hurt pl'l'io(\ eOIllIHU'l'd with lIll' long Dill' of strain F l8unlll1cr~, 
Brandt'S, and H,mds 1948). 

Tabll' 2 show" that straill H ntso Illls a J'l'latil'l'ly long incubation 
pl'riod, Althllul,dl a f('\\' indh'idual plant;:: may shOll' RYlllptOI1lS within 
JO,-l2 day;.; nftt,t, inoeulation \l'ith this strain. appC1ll'llllf'l' of the first 
symptoms i;; usually delnyed, Long ineubntioll periods :11:(' ehnmetel'istie 
of :;tmin;: F find H, but length of incubation I)('rio<l is not critically 
dhlgnostic, 

Physical Pro})crlies 

Abbott (l9;i:3) eon('lud('d frol1l a study of dilution end point (DEPI 
and thl'rmnl death poillt ('I'D!') that c\etcl'111inntion of tolemnecs to 
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TABLE 2.-Pe7·ccnt injection and incubalion pctiocl oj 4 strains oj sU(J(j)'ca1W mosaic t'itllS 

I Accessions 
Slrtlin tested 

A....•....•..•.......II 

B...... ............. 

D................... 

H................... 


N1I1nber 
7 

13 
15 

1-10 

On C.P. 31-588 

}Lvcrage (I:tys 
Plants Plants to first 

inoculated infected symptoms 

NlIlIIbu Percclit Slimber 
7·\ 80.2 18.1 

100 8·1.0 18.) 
]81 oO.n 1!J. I 

.)- 002 (H.O -1.1) 

.~-----"-~,""" -- ~ -.....--- ---

On C.P. :U-2\J.l 

Plants Planis 

.~~~culnter~_ .-:erted 

S1lIn/)(cr j Pcrrl'l/l 
02 05 2 

101 I
j 

70.:l 
1\)7 45.2 
878 20.3I

_~.I~__ . 
----~--

O'i 

,.:; 
t'; 
o 
;:: 
:;-. 
o
;... 
t:: 
~ on ;2 host 1'aricties 
t' 
t:1 
t3 
Z 

ok "" Average dllYS ~o 
t () first 

~L ~~~~)~:n~__ _ rn 
.0 
~ 

Xliii/her "d 
;.17 7 

17.!) ~ :::22.:i ..,
37.2 %..., 

C 
"1 
;.
Cl 
:::l 
(3 
S 
8 
L. 

~ 
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dilution and hl't\t might bl' of \'nhH' in ~('pnratillp; strain:" that :::how 
sillli1aril~' ill :'Yll1ptOIll pattl'I'Il!' on C\if,[pl'pntial ho;:ts, l 'hona (1944) 
r('ported 'I'D p';: of 45°, 5il', and Uti') C" l'l':,pe('ti \'l'ly, for tlm'(' colle('
tiOll:' of ~~1 \' in India, which Ill' thought indirnll'd ;:tmin difl(,[,l'nel'S, He 
did not dl's('l'ilJ(' hi;: method of d('tl'l'lllining TDP, hut his figure of G5° 
is ('on;:i(\('railly higlwl' than thaI r('portl'd by othl'.l' in\'eAigntor,; (Abbott 
19;ia, Adsllul'l9.iO I, 

Further "tudy of till'S!' jll'op('rtit''; WlI:" mndp in 19i)~) alltl 19GO on n 
gl'lI11}l of six "it'll:' ('(Jllt'l,ti()n:, ('oll;:ilil'l'l'd \'(\riunt:-: of strain D nlHl two 
\'lll'innl:. of ;:tl'uin H, TIlt' ;:tmill \) Ylu'iants ]ll'odul'p(\ til(' l'xtl'l'ml'iy 
l'hlol'olie stripp;: on {"p, al-294, l'htu'(\('Il'l'i;:tie of stmin "D, bllt IIHlked 
Il{,('l'osi;:. Tltt, ;:(min 11 Yarian(;: diIT('\'('d fl'l)lll tilt' type in til<' mil(\er 
symptom;: pro(\u('('(\ Oil l',P, 31-1i88, wld('ll (\ifrpl'('lltiut(, that strain, 

Aliquot;: of fl'l':-:hly ('x[1I'l';:s('(\ ,jui('(' fl'Oll1 (,:lell ;:O\ll'('P \\'l'!'(' diluh'(\ 
] 10, I. clOO, and I 1,000 with distillpd wntp!" Fol' TDP determination, 
3,ii-('l'. nliqllllt:-: of undil\ltt'd juiel' \\'('1'{' pln('('(\ ill gla;;s tube~, 9 mm, ill 
(\illllll'll'l' with \\'all:. 1.2 1\1111. rhi('k, wlth-h \"l'n' iml\lel'~l'cl in n eonlillll
(lusly t\~itntl'd \\'alp!, bath for 10 lllinutl'S at 49", 51 ,52", and 53" C" 
I'('~lll,(,tin'ly. Aftl'1' tilt'Sl' trentmellts, illoC'ldalion;; w('n' mn<i(' rl'om cneh 
SOuITL' to 10 heulthy plm'!t,; of the sugan'lIlH' '.'aril'ty Louisiant1 8tl'i[1ed 
by p!'ieking throup;h a drop of lno('ululll in tlH' spindle with n Hilt' needle 
I ~[ntz 19~~;31. TIll' l'l'i'ult::: in table 3 an' from two l'('lwtitions of thc tcsts, 

TABU: it· Dillilio/! ('III/ poillt (D.E'P) lind thermal death point ('TDP) 
of ,) stmills ({1lI1 8 I'al'illnl,~ of SlIl/Ul'ralle mosaic l'i1'1I8. bas('d on 
i;lO(,lli(/ lions to LOlllSi(1l1a ."lrilil'd ]i/all ts 1 ' 

[)ilutioll Dilution Dilution
\,il'Ul' slrnin I 10 • ["[00 [1,000 .!H' C, 5[¢ C, 5:!o C, 5:3° C, 

.\ + ++ + + +
!) . . + + +" " + + + +
\'nri:1I1ts of D: 

~[-;mO + + +
;\[-;\Oi', 

" " 

+ + + + 
~[-:!m, . + + + +
;\[·:\lit! + + + + + 
;\[-:li'0 + + + + +
;\[-;)i':2 + + + + + +

1I -j + + 
\'urinnts of H: 

;'[-101 + + + 
:'I [--IO:! . + + + +' 

14- => iufel'litlll; - = in:1ct ivntioll. 

All Ynri,mts of .::train D (",eppt ~[-3Gti \\'('1'(' similar to thi;: strnb in 
DEl? but all had ]0\\'('1' TDP'", ('XCl'pt ~1-372, One' ot' thl' ::;trnin H 
vnriant.:: (:\L-4021 WH:" similar to the type strain in TDP, hut showed 
highl'l" DEP, 

TIll' :luthm'!' :II!l'l'l' with Benl1ptt t 19;")3) that difT(,I'entiation of strnins 
on the basis of .::ymptoll1s find ])hysieul rH'opertics is definitely limited. 
Dif'fpl'('IH'l':' in DEP and TDP of ~~IY \\'prc not correinted with those 
in ::;ymptoJll ('xpl'('.::sion on difl'('l'cntial hosts. Study of 8(,l'010gicnl rela
tionship::: \\,11::: not fl)!\;:ible, nlthough they might be of yalue in strnin 
tlili'cl'('ntiation. Desai (1935) and Perez nnd Adsunr (1954) founcl that 

http:Adsllul'l9.iO
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S~lV j~ flntigenic. Hnd thc IflUer fluthor~ suggested thc possibility of 
using the pn'l'ipitin reliction in te~tinp; for relntiom'hip~. Apparently, 
ho\\'('\'cr, tllis lim' of ilw('stigation has not been pursued. 

::-iinCl' tilt' 'fUP of ::-i)'lV in vitro is lower than the tcmJlf'rature required 
\01' ('/illlination of wtoon stunting disense lR8D) "il'us fl'om sugarcane 
s('edeanl' ~lHlk~ l::-ichcxnuydl'l' 19;)6), it migh t be flssUllled that the 
long hot-nil' tl'l'atml'nt fol' rontrol of RSD (8 hour,,; with inlet tem
jll'rntul'l' ;;8 0 ('.1 would al~o eliminate ~)'IV fl'o1\\ seedrHne. Howe\'cl', 
in H'\'('I'nl l'xpl'l'inH'nts with the comm('l'cial long hot-nil' trt'alment of 
l1losni('-inl'ee[pd slIgarCll11C' stalks, mosHie \\'as lll'psl'nt in til(' plnnt::; nl'is
ing [1'OIll thl' tn'nll'd bud!:'. S).[Vis not l'liminatl'd by tPIl1JlPI'ntul'l'S up to 
lho!:'l' that Hl'l' It'thnl to ('Hilt' buds. 

Diffenmtial Host Yar'ieties 

~lll1l1l1l'I'S ( 1.930 I and SUIl\I\ll'l's. Hl'lIll(h':,. nnd Hnnds (1,948) bn:,('d th('ir 
idl'lltifi!'lltion of stmins on tIll' symptoms produ('l'cl on thl' sugnl'cane 
\'I\ri('li[':; Co. 281. ('.P. 29-291, and C.P. 31-294. ('0. 281 dillcl'cntiatcs 
Rtrnin (" whi('h i~ tltp only ;:tmin that ]lro(/u('('''; :-('\'P!'l' ehlol'osiR nnd 
l\('l'l'osis on thaI nlril'ty. How('\'pr, :,tmin C' produ ~l'R :-:illlillll'ly :-(\\"('I'C 
symptoll1:; on nIl otlH'l' \'I\ril'til':' on ",hil'h it ha::; \)('('n ob::'l'l'v('d, and cnn 
uS\ln\h' Ill' idl'ntifkd in thl' lil'ld without tran~fl'1' to dlfTl'rpntinl !to:;ts. 
Sincl' :-:lrnin C' i:; rarl' and ('0. 281 dIll'S not <iiITl'l'pntintl' oth<'l' Htrnin~, 
this yal'ipty \\'n::; not ind\1dl'd :1:' n ditTl'l'l'ntial host in the I'outinl' idl'nti
1i('ation or' fIeld ('ulll'etion:' in till' lll'l't'l'nt study. 

SumnH'l's (Ul30) lIspd C.P. 29-291 to diffpl'('ntint(' strain:-: 13 Hnd n, 
tIl!' lutt(,l' ineluding "il'U::;I'': with :,tr,',in B knf S~'I1lJltOI11S hut ",hieh 
call::;l' only ~lip;!tt. 01' no growth rl'tardntion of C.P. 29-291. TIl(' authors 
('oll:,idl'l' :'tmin C: a variant. of :,train B. C.P. 29-291 cloes not diffcl'cn
tintl' othel' des(,l'ib('d sLeain,:. 

CP. al-29·! ditTl'I'l'ntiate,; strain::: A, B. D. E, and F, nnd C.P. 31-588 
c1iITer('nti:ltl'': strninR A nnd U. 

Desc:rilltioll of Strains 

Fo\ll' strain:' of ~~IV~-A. B. n. nnd H-wel'p studied in SOI11(, detail 
in t1ll' C'lIlTent il1\'('stigation. Thl'H' strains wen' tIll' only ones identificcl 
from ('oll1llH'r('ial fi('ld~ in thc smn'ys madc in Louisiana sinec 1950. 
8train C, whi('h \\'as ('ollceted rarely 'in the 1930's nnd early 1940's, has 
not l)('('n identified sinc(' 1944. Thc last idcntification of Htrnin E in 
Louisiana t fl'ol11 thl' ~irup-producing arca of northel'l1 Louisiana) wns 
madl' in 1943 nnd frol11 the ;:;irup-producing nt'ens in the othcr Gulf 
Stutl':' in 1948. ThC' only identification of ",train .F that has been made 
wn~ the type ('ollection' in 1935 (::-111ll1111er:::, Brandes, and Rands 1948l. 

~ll'tlin A [lroduecs on C.P. 31-294 fl coal':';(, pattern of ilTegular, mild 
mottling. mo(krnt(' stunting of growth. nnd no neel'o::;i;:; (Summers, 
Th·nnde;;. and Hanel:: 19481. On ('.P. 31-588 the patteL'l1 of 1110ttling is 
13imilnr, but on thi~ "ariely strain A produecs numerous short stripes 
and f1l'd:;;:, whil'h nre nal'row, di::(,l'cte, and pale chlorotic to ycllo\\'iiih 
white (,n~. 11. Tlwy difT('l'tntiatl' strain A frOIll strain H. 
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FII'! ItE l. IJIIT"I'('lIti:t1 !to..", "lriPI," C,I', al-iiSS with ".\'Illplolll:< of ;'(l'nill A (i"ft 1 
:ll\d ~tntlll II (rid" I :I" ('OIIlI':ll'I'd with hmlthr ll'uf «'('II(PI'), 

:'traill H lll'll<ill('(lt' on C.P, 31-294 n pnttnn of ::;cn'rcl~- chlorotic 
"tripp:; that ('hnrn('t!'rit'li\'a11~' C'oail'i'('(' or diffu:,c to gin' a bleached 
l'fll'('t, parti('ularly toward th!' hI;::;!' of thC' ll'a\'es, and npC'l'o::;is i::; nlways 
prl ~l'nt. \,nt'yin~ from ::;light to f'P\'('l'P. ~[o,:t aecC'%iOll:' identified as 
~tl'ain B ('illl:;P Illarkpd :'tllntin~ of growth of tlw diffl'l't'ntial ho:::;t Y:1I'i
(·tb (,.P, al-2~H. ('.P, :31-i:;SH (i','!' tnhk ]2, r.~, Dept. Agr. Tech, Bul. 
!l.),) I, and C,p, aI-:>SS, but tl1C' degree of l'l'tnl'dation varies considerably, 

;-;tl'uin (. ]H'O<!ll('I':; :tpproxill1at!'ly tIll' f:nnw :'Yl11ptolllf' on n11 varieties 
Oil whil'lI it ha:; hl'PI1 0\)':1'1'\'(1(1. Th('y fi1':'t appeal' H;; i,:olnted, elongated, 
Yl'llo\\'i:;!t-\\'hill' blo[('Ill's that ('o:det'(,(' into long ::;tl'enb, often extending; 
tIll' full I('n~th uf till' h'nf. TIll' ;:;In'nks HWY follow the' midrib and are 
u"llnlly H('(,;)ll1panil'd by n('('I'o;.:it', which is (lft('n 150 !5(,\'P1'(, as to pl'oduec 
It'IIl]HlI'nry iJlil!hting 01' death of tIl(' ~l'o\l'in~ point. Little or no ('Ion~a
don of inl('cted plnnt:, of (',P. :).1-294 oe('\II's, and excessi\'P !5tlckcrin~ 
it' ,\ ('OlllIllOIl nftl'l'mnth. ~train (' has n lo\\' index of infection. It:.: 
::;YlllptOIll;:; [11'(' indi;.:tinguishnlth' from thoi3e of strain D on C.P. 31-294., 
but :,tmin (' j" diffpl'pntiatC'd from othf'r ~tl'ain::, by tlte f:l'\'el'{' ehlorosis 
Hnd 11('('l'o;:;i;.: lll'odu('ed on ('0. 281.. • 

;-;ymptolllt' of strain D on C.P. 31-294 bc~in as ('Ion~nte', s('\'el'C'ly 
l'ltllll'otic to llClll'h' \\'hi tl" di~('retl' streak" that often pxtencl the full 
\PlI!.!tlt of the IpaC '( fig, 21. X('('1'o;:;i,: u::unlIy apJlenrs endy, and although 
it ;-nl'IP" in d('~1'(,(' with clifTel'pnt aCl'essionf', it is chnl'Hetrl'istieally 
S(,Wl'l'. oft('n gi\'ing the young plants a reddened appearancc, Stuntin~ 
is lllarkpd nnd growing point;.: of primary and ::;crondary shoots al'e oft('n 
killt·d. il'l'qlll'llrly foll0 \\'l'{j by ('x('(>s::j\,(, tillel'ing. The rnngC' of severity 
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FHin!r~ 2.-~,vlllpt()ll1~ uf :ltndn D on dilTe>rt'nlilll host ":trie>ly C.P. 31-2!).I. 
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of t'ymptomf: Ilt'O(/u(,pd by \'il'l1:'('''; elassl'd Us strnin D is greater than 
for otht'[, !:;tmin,.; studied and l1UIlWl'OUS yariants an' encountL'red, Ho\\,
(,\'PI', since thl' di~T(,l'cne('~ un' of ([egrc(' rnthel' than kind, the authors 
pl'efCl' to cOllsi(\n t11l'l11 nll'iants of D rnthel' than difTl'I'('nt strnins, 

011 eOl1l1llt'rt'inl \'al'it'lit's, sueh ns C,P. 44-101 and N. Co. 310, stl'aill D 
often cuu;;es n sOI1lPwhnt lllOl't' chlorotie mosaie pattl'I'n than other 
:;trains, which l\light lw dl'H'ribcd as "~l"'et·l'." This stmin hns a lo\\'er 
indl'x of inf('l'tio1l than strnin A 01' B (tnblP 2l. 

:-'trnin E. a~ dl'~erih('(1 by Stlllllllt'l'S, Brandt's, fincl Hnnd~ (1948) J pro
dll('l's on C.P. 31-294 n fc\\' elongate, distrcte, 8(,yet'('ly ehlol'otie 8tripe~. 
with ehnrnrtcl'iHtieully pI'onounN'c1 reddening of udjaecnt tissl((,s. Strain 
E (,:HI8('8 littll' 01' no growth rNar<intion of this Ytl1'il'ty. 

:-;train F i~ ditT(,l'entinted [rom strnin A on C.P. 31-294 by extrellH'ly 
fhll'ly c1iyickd mosaie lllottling' with prominent grl'en island; (Sum11wr~J 
Bl'Ilndl's, nnd Hands 1948), Like Htrnins A and H, it produel's no l1eel'osis 
OIl any "fl.riety 011 ",hieh it has \)N'n studied. 

Smlin II is 'clitTol'('ntiated from stmin A on C.P. 31-588 by the diffuse 
mild mottling it produc('s in contrast to the bold or ('oarsl; mottling of 
t'tmin A and by the nbsenN' of thl' chlorotic stripes and flecks that 
('hul'Hl'lt'rizp strain A on thi::: ":tripty (fig. ] I. It has it long incubation 
period. ?\o infl'('tion of C.P. 31-294 wa::: obUtined with most of the 
\'iru"es idplltific-d as strain H. but others (about 20 Iwrccnt) infeeted 
it rl'adily. Thi:; \'arinbility among yiruses assigned to strnin H was not 
('Ql'I'PlatNI with tlwir SOUI'<'l' ns to yariety Ol' locality. 

"inl~(,s ('lassed as stmin H that infeeted C.P, 31-294 produccd a fnint 
pnttl'l'll of mild lllottling, which often disappeared. There was mal'ked 
stunting of growth, frequent killing of growing points, nnd subsequent 
(,xl'p:::~i\'t' ti\ll'ring. 

:. IeKinne'Y and Gn'Ple,' 11960 I defined t1w term "strain" as an 
"isolate, tilt, chnraeteristil'8 of \\'hidl l'l'nutin essentinlly constant ill 
sl'ri('s tmnsll'r:;," The strnint' cle,:eribed in thit' bulletin fall within thnt 
(,OIW('Pt. 

.-\e('orclin).': to Bell.At (1953). "most of the plant yiruses that lln\'c 
bl'l'll studil'd extensin'iy haw been foune! to ('xist in nnture ns com
pl('Xl't' of l'l'latl'd strnin; 01' "nriants." Bawden 11950, p. 107) said that 
"1'0 111al1\' t't1'llins of S01l1(' in(\i"idual Yil't1se~ hnvl' becn identified that 
no nttl'llipt ean IJp Illude to descl'ib(' them in dl'tail." B('[1nett (1960) 
('olll'ludl'd that till' :;ul!nl'l)('et yello\\'s virus eonsi:;ts or variants "so 
I1Ullll'rout' that elTurt:; to i:;olatl' nncl describe nil of them would be im
prn<'tienl." ~:. I,- showt' similar ytnill.tion. 

XUllH'l'OUt' variants ,n'n' l'ncountl'l'ed in the present study that differed 
fl'o1\1 till' dl'~l'ribl'd stl'llin~ in SOll1l' l'espeet. By utilizing ndditional dif
fl'I'pntinl host \'lll'il'tills. it is probable that other YHrinnts could be de
sl'rilwd as straint'o induding S011)(, that have been gl'Oupcd within the 
limits ot' ::;trains B. D, and H. HO\\-cyer, unless minor c1itTl'renccs in 
symptom:; on cliff('rl'ntial host varieties enn be related to differcnces in 
\'il'ull'n('l' 01' to susceptibility of commereinl or breeding varietics of 
sU!!nl'('ane to mosaiC', there see111S to be little practical value in unlimited 
de~el'iption of stl'llins. 

It is not to Ill' as:mmcd that the Sl'\'en stl'llins c1eseribed represent the 
limits of variation of B:MY. Bccl1use of the largc number of infectious 
units ilH"OI\-C(\, it is imposRible to presume that any ginn isolate rep
l'l'Sl'11b; n PUl'l' C'ulturC' of on(, strain or thnt all isolates rererrecl to onc 
strain arc of ('<lual virulence. ?\enrthclcss, the e"idence c10es show that 
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di~tind 8.:\[\' t:traint: l'xi~t in nature and ::otlle, at lea:::t, as sufficiently 
('on::tnnt entitics as to be itientifinbll' 0\'('1' n long; period of time. Isolates 
that [tt'l' ea:,ily i<ll'l1tifil'd a:' t'tl'nins A, B, and n, at: originally described 
by SUIIII1H'l':' I1t'luly 30 year~ ago, han' been coll(;'cted repentedly o\'er 
thl' yl'nl'~ lUlll art' ;:till Pl'l':'l'l1t in Loui::inna ::-:llgareane ficlds. A practical 
1'('11:,on 1'01' dilT(,l'l'lItiating ::-:traint' of S.:\IV i:; that tho:"c c1ct:cl'ibccl have 
bC('1l :-1101\"11 to Ill' :\"~(Jcbt('d \\'ith till' occurrence of mo:"air in comml'l'dal 
~llgnn'Hl\{, YariClh':, in Loui:;iana. 

STABILITY OF STRAINS 

Effed of Host Yariely 

Tltl' 8,:\1 \' strain::, ::,tlldipd in tht't'l' inYl':,tigntion:, ha \'P l'('nwinClI stable 
in ::-:todc ('ul tun' on thl' Y:l rictil's P .O..T. 234 nnd Louisiana Purple, but 
Oil :,nnw lltit('r \'t\ril'til':' ('h:\11P;l'~ fl'Ol1l thl' eharal'tcri:"tic symptollls of 
Olll' :-tmil1 to thosl' of anuthl'r han' h('l'l1 110tl'd, gl'lwrally from a :;:C'H're 
to a mild!'\' patll'l'l1. Tltis i:-: partieulal'ly tnll' 'of ~traiil D, \\'hirh. as 
tllltl'd 1)\' SUnlmCI':'. Brandl':', and. Hand:, n9JSl, Ita:' many Ynrjant~ and 
"!ta:, "h\l\\'u a marhd tl'ndl'tll'Y to brl'~lk up or eltanp;e whe'n rontinllollsly 
t'ulturt'd on ('('rtnill (',P. Yarit'tit':'." Thl'\' llotl'd that on the \'t1ril'tics 
('.1'. 2R-(iO Ill' (,y, :31-:29-l :,trnin n O(lel; ;:;how('d a p;mdunl ehan~e of 
;;Ylllptom:, ll'{ll11 till' :,l'\'('l'l' pattl'rll of that ;;tmin to the mild mottling 
of "train A, Thl')" ;:;tatl'll that .. tll(' tYlll' A :,Ylllploll1s npPl':tl'C'tl fir~t as 
:1n !ultllixtlll'l'. both pattt'l'l1s lJl'in~ llIing:led on the same leaf, nnd then 
latl'r til(' (YPt' () SYIlllH01l1:, faibl entirl'ly. SlliJinUl'lllntions II'om SHell 
plant" would ll::,uully prOdlll'l' th(' mild type of :'Yll1[ltom." Tlli:" was 
l'Oldil'llwd by .\bbott 119;';:21. 

Strain 1) lIa:-: Ill'l'n earril'(l in :'toek l'lliturt' in thc gl'eCnhOll~e at the 
1',8. SlHml'('HIll' 1"it'l(l Station, Houma. Ln .. for more than 20 Y('nl'i' on 
(ltl' vnrll'ty 1'.0.,1. 234, ",hieh dol'S not diITl'l'l'ntinte the SYll111rOmS of 
till' dl':,('riil('(l :'train:::, ami when inoculatl'd to ltl'althy C.P. 31-294, 
typie:!1 l:'trnin D t'ympto111s \\'('1'l' prOdUl'l'd. Thi:, :::howed that tlli::: strain 
l'l'lllail1l'd stabl(' on P.O.,J. 23J. Aftl'r :3 to 6 months on ('.1'. 31-294, 
!to\\'(',"('l', n grndunl change to til(' mild symptoms of Etrain A Ol'clll'recl 
in :,Oll1(, of till' plants that \\'('rc obscrVl'd. Thc discl'cte, ('hlol'ol c stripes 
l'hnl'al'tl'l'istie of strain]) 1Jl'('anll' Il':::::: nUllll'rOllS on new leave:" and were 
l'l'pi:t('l'd by the lllihl mottling of "tr;1.in A . 

.tn 011(' :,pries of 12 plants of C.P. 31-294 that were inoculatecl ",ith 
::,train I) in July 1959, ij plants :::till cxhibitl'd typical symptoms of 
:::train D in ::-il'ptl'lllber 1961, 3 had only :::trnin A symptoms, unci 3 
:::!lO\\,l't! mild lUottlinl!: in till' youn~l'r foliap;e with a few scattered dis
rr('tt' Il':,iollt' of strain D on thl' older leftYl':>. One plant had only mild 
mottlinp; on nil till' ka,·l's, but thc tillers showcd the murked stunting 
~\l1d death of p;ro\\'inp; point:::. which i'" chnrnetC'l'iEtir of strain D. Inoc
ulatiun to hl'althy C.P. 31-294 by 8l'in's (1930) method from plants 
:::!to\\'inp; either partial or cOl11pkte change to strain A symptoms pro": 
<lnel'd only .:'train A :"ymptoms. TDP ami DEI' \\'e1'e al:::o the Eamc as 
thost' of .:'train A. 

Chnngl' from t:(,V('l'e to milder symptoms has bCf'n observed also with 
:::trllin C, Thl' prin('ip:11 diagno;:tie character of this ~trnin is the severe 
pnttl'l'll of chlorotic :::tripl's with con;;iderabll' necro::;is produced on 
I('[tw~ uf Co. 2S1. A ::-:to('k l'ulture of thi:;; :::train on Co. 281 hns been 
l1lnintnill{'d in till' gl'l'mhOtlH' si11('e 1934. Diminution of the seyerity of 
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th(' l'htll'Ht'tl'risti(' 1H'('I'o:,is \\'as (irA Iloll'd in 19,')0, Til "u('('(':,:,in' ~(,ll
cl'atiolls propagnt('d ,'p~l'tuti"l'ly frOJll till' inil't'tl.'d plant:' tll('n' \";(;; 
c01l5illlH>d gradual lo:,s of IH'('ro::i::, altholl,!.dl till' ('\Iiol'otie ::tl'ipl's J'l'

I1lallH'd. 
On Oetolwl' '2i, 19,')9, jui('(' fl'oIll It plant of ('0. '2SI :,ho\\'in),( this 

dH\ll(!;l' WtlS in(H'ldatl'd to lll':tlthy ("p, 31-'29-:\. :-;('uttcl'('d, di:'('l'('(e, 
~('n'l:l'ly ('hlol'oti:' aud llP('roti(' k"ic)lls "'('n' produ('ed as \\'('1\ as ::lllnt~ 
ing -typh'nl "YlllptOlllS of ~,rrain (' and a\...;o of :'train ]) on tllis \'ttl'iPIY. 
'1'\\'0 plant:' \\'l't'l' rl'tained lOi' oil:'t'lTalion, (lIll' ('untinul'd to ::hol\' typi
enl strain (' :-:'),lllptOIIIS until July [9UO, wh('n 10 of 12 ::hoo(" lJl'gun to 
::-iIol\' llliid :'tmin A :'YIIJptOIll:' in the 1ll'I\' folia~l', By lal(' 0l'l(1)('1' all 
:,hoots had til','plopl'd sll'ain A :'YJIlptOllls, A :,inliial' ('h:lngl' UC'('ul'l'l'd 
in till' :-;('<'ow\ plant. :dlhough not until a llIollth lat(,I', Both \\'('I'P ('011

:-itil'l'uhly :'llllltl'd, On ()l'l'('IllIH'1' Ii, HHiO, inoculation:, \l'PI'P madp fl'll1l1 

l':lell plant to 10 plaut:, of till' ditTl'l'l'ntial ho:'t \'Hl'il'l~' (',I', :~I-;)S8, all 
01' whi('h til'\'l'lul'l'd :'t!':lin .\ :'YlllptOIllS, Tn thi:, 11l"t:lJ)(,(' .:'t!':lin (' "il'l1;s, 
\l'hirh hall bl'l'onll' att{,Il11:ltl'd on ('0, 281.. appal'l'ntly l1ntil'I'\\'t'nt fUI'ther 
('hung\' ttl till' Illild "~'1l1Jltom:, of ';(l':1il1 .\ ou (',P, ;{I-'2!),k 

:-;trail\ F 1m:, 1>l'('1\ l'lII'ril'd in :'(ot'k ('llilllJ'l' in tl\(' gI'l'l'nhou:,(' at Houllla 
OIl LOlli:,iatl1l PmI'll' hy "l'),(('tn(i\'(' pl'opagation "inl'(' it \\':1:' itil'ntifil'ti 
in HJ;),J, \\'!It'll tJ'all"f('I'l'l'tl to C,I'. ;H-29-b fI'OIll lilll(' to tinH', typical 
:,~, IllIHOlll:' or stl'nin F \\"('1'(' Pl'o<iu('l'd. :-;tl'aill 1,' i:, ('haI'Hl't('l'iz('!1 by Yl'I'Y 
mild, (i1ll'ly di\'idl'd Il\ottlill!.!;,\'('I'Y din'll:'l' and "Ollll'tillll':' Ill'arly ma:-;l;:pd, 
in l'llllt\'ll:'t to tlIt' hold or ('0:11':'(' Illottling oi :,tmin A, :\l'ithl'I' ]>1'0

du('('" lll'l'l'O,;i,; Oil all\' ":triP! \' Ull \\'JIil'h thp\, h:l\'(' hl'l'1l :'tlldil'd, A l'h:1I1!!l' 
fr01ll Ill\{' :'YlllptOlll iltlttpl'll 'to til\' otlll'I', thl'l'l'fol'(', would Ill' :,ollw\\'lwt 
h'"'' (lll\'jou:, than that oh"l'l'wd ",ith .:'tmill:' (' nlld I), which at'{' l'hara('
tl'1'iz('(1 1)\' :'("'('1'(' ehlol'O"i" :lnd 1\('cl'o:,i:" 

In 19,i9 :'traill F \\'a:, :'tlldipd to (il'tl'l'Il1inl' w1ll'l11('1' it would remain 
stablt' if t'llit\ll'l'd on (',P, ~n-29-L Tnol'ulatioll:-; \\'('1'(' lIlarit' OIl ApI'il ]-1, 
19,i~), :\:\(1 tYI,'..ieal "train F :'YIliptOIll:' ,,'('rt' product'll. 1'\\'0 plant:, \\,pre 
1wl<1 for ob"et'vntion. 

By [)('l'{,lllbl'l' till' symptolll:' on nt'\\' foliage of tlil' two plant:, of C,P, 
31-:2~H ill()('ulatl,(J with :,tmin F sho\\'('d lHl ('s"l'l1tial difTI'rCIl('t' from 
tho:'l' of iJlal1t:' infl'('tl,d \\'ith :,train "\, On lk(,(,Ill\)l'l' 1.7 inot'uiatiollS 
Wl'l'l' jll'rfol'nll'd to (,.p, 31-,,)S8 1'1'011\ (':teh of tht' two plant,; an(l from 
tl\(' original :'ttwk ('ultlln' of :,train .F 01\ LOlli:-;illlla Purpl(', Typical 
Sylll[ltolll:' of :'truin F were pl'odtll'l'd hy til(' latt('t' ~OlII'C(' ot "it'u:;, hut 
frollt th(' t\\'o plnnt:' or ("P. 3L-'29-:\, strain A ;;ymptoll1': '\'CI'(' produ<'('(\ 
Oil (',P, 31-.')8S, 

To c1l't('I'mitH' \\'hl'thel' thl' oll:'cJ'\'pd change::, in ::;ymptom ('XI)l'('::"ion 
w('n' a,.:,:ocintpt\ ",ith cllung('s in physical propl'l'tie" of the "it'u.:', DI':P 
and T1)P of the din'('l'ent "jt'u" ':OU1'('('': wet'l' determined as rl(':'('ribed 
011 pag(' 7, ~traiJ1 F hit::' l()\\'l'l' inft,(,tiou.:'ll('::':', DEP. and TDP than 
strain A, Juice \\'a" ('xtl'Hewd from :,trfdn A on C.P, 31-294. and. P.O,,/. 
23+. from onl' plant of ::;tmin F that had undl'l'gol1(' a :-;YlllptOIl\ change 
on (',P, 31-29-1. and 01)(' plant eaeh of the ,:toC'k C'uitUrt'': of ;;traill F on 
P,O,J, '23+ :ulll Loui:::inn:l PlI\'pit', :\.ft('1' the treatment:::, inoculations 
"'l't'l' I\lad(\ [!'Om l':(ch ::oU!'('t' to 10 hl':llthy plant" of Loui::iana :-;tri1)('(\, 

:-;tmin F on C,P, 31-294. which had ehnn!!:ecl to ~tr:linA ~ymptoJ11s, 
b('ltawd ::,inlilarly to thl' ;;tock l'ultUl'(' of ;::train A on P,O,.T, 234. in hi~h 
inf('diouf'ne,,': ami in l'caetion to dilution :In<l hent. whel'l'n::: thc' ,:toC'k 
cultun's of "trnin F 0n P,O.J, 23+ and on Loui:::inlla PU1'p\(' ;;:ho\\'eci the 
typil'nl propertil'f' of thnt ::train-lo\\' inf('ctioU:3Jles::; and 10\'- tolemllce 

http:altholl,!.dl
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T.\1I1.1-: .1.. Inje('tioll of 1,(l/ti,~i(/I111 Striper! plants (!IIIOIl!! 10 il/ocula/cd 
/I'itlt .i ,~OIll'I'C,~ of l'iI'II,~ (Ifll'/' tlil'llioll (lllli IIml Ir('(ltmcnt 

Dilutioll al 
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to dilutioll and heat. a:- intii('ntpd in lahl{' -I. Thi:, i:.: ("'idl'n('t' that ,:train 
F {'!wlll-('t! to :'tl'aill ,\ till ('.P. :H-29-1. but rt'llwilll'd :,wble 011 P.O..J. 
2:H alld LUlIi:.:iana PlII'p!t·, 

:-;l'\'('I':tI ho:"t-intill('('d {'hllng{'" in plant "il'u:,(':, de:"l'l'ibl'd in till' lit('l'n
(un' w('n' I'l'\'il'\\'{'d 1)\' HitdlbOl'Il alld Tholll:'on (19(iOI, (':\I':'IH'I' nnt! 
~t:lld I In2·11 fOUlld t(llit hy pa:,,:,in~ ('udy top "il'u" tlll'oul-(h ('hcl/opo
ilillm /lol/'ale L., it \\'a" "0 altpnwlt{'d a:' ('itlll'l' to fail to PI'Ot/Ut'I' {'ul'ly 
top di,..l·:! .... \' WII{'11 itHll'ttlatl'd to hp:t1tlty IH,{,t:; 01' to 1'1'0<111('(' onl~' llIild 
"Yl1lptolll,... ('al':-'IH'r (U)2,») fllrtlH'1' ('()tJfil'llll'<I thi" and Ob:'('IT('d :;imilnt' 
att(,llll:ltioll hy pa",..a.!.!l' III' till' \'it'll" throllgh HI/II/c;r (TiNPIIN L. and 
SIIIII rill 1II0tl'lll/i ,\. X('b, .'\. torn !ltllIll ~,\rat:,. La('kl'y t 1.932) :'(at('d 
that till' attt'Ull:ltl'd \'il'u:, ('ollid 1)(' n':'tot'l'd to :\ppl'oxilllnt('I~' it:, original 
drlll\'Il('I' hy pa;.;"ngl' through .'''I('/ltll'in III('(/ia tI..l CYl'ilio. (,idding:; 
11!)-IOJ inl('I'IIl'('tl'd tlll';;(' I'l'"ult,,:\;; till(' to t'l'i:.:olatioll of lIlild find. "P\'('I'(' 

Hrain" of lht' "it'll" that Il:Id O('('u1T('d ol'iginally a:' mixtul'l''', 
,Johl1:,on (11)-171 fOlllld that n ('ldtlll'\' of tobar'('o IIlo:'ai(, "irll:' ('1':\["1 

that pl'odu('('d ,,(,"('1'(' "YlIlptOIll:' ill (tli)a('('O l'aui'l'd IIlild ::;YllllltOIll::; \\'lIpn 
illo('ul:lwd to ;;{'a holly (ErYlIuil(lII tlf//{tlficl//Il 1..). Thl' "pa holl~' 11t'0
tllI('('d thi" \'lInn),!;!' hy :'('panning a IIlild ::tl':lill 1'1'0111 :l :,('\'l't'(' om' when 
till' two :,train;.; l'xi"tl'd in ('ol!lhin:Hion. :-;nlalll:ln ! 1939) d(':'l'l'ii>!.'d n 
('han)!;l' ill IYIlI' of "Ylllptulll:' produl'pd hy potato "it'll" X 1'1'0111 ,:(·,'('1'0 
to mild nft{'l' growillg in :,ugarlll't'l or I'l'd IlPN. 

Ba\\'dl'll I Hl.)li 1 found that a ('O\\'P{':\ ;<tl':\in of T:\[Y \\'1t('11 purif'tcd 
fl'OlII Fn'lIl'h hl'nn alld to!J:\('('o liifT('l'l'd in ::;YlllptOIll~ and ph~':"i('ot'lt(!lIl
it'nl pI'OIll'rtil''' fl'(J1I1 tlt(· original "ii'll:', Up "I.II-(I-((':;te<l thal th(' ho::;t
indll('pd I'hnn~l':': !'()uld 1)(' dll<' to II) thp pn':;('IH'(' of hath fOI'IIl:' in the 
iIH)('uia :lnd :-"iI'dion by bean and \oi>a('('o of the I'(':<p('('tin' form::;, (2) 
til(' ,,('Ip('lion of randomly ()('('ulTin),!; mutant::;, 1:3 J til(' :,el('etion of ho::t
inclll('('d 1I1l1ltUll:-, or (·4·) till' pl'lJdlletion of ph('notypic ":Irian!,;. Tit!.' 
t'xplanatioll of th(' oh,.('I'\'C'd ('halll!(';< in :-:~[y probahly lie:; in Ot)(' of 
(1\(',,(' hypotlw,,(':.:. bllt IIl'Oo!' i:< \a('king 011 tht' ('xal't nntUl't' of the 
plwnollwnon, Ii :'0111(' :'U~:ll'(,:IIl(' \':Iril'til',; do indll(,l' mutation of mo~nie 
,'irll;; :'train:.:. lb i" indieatpd hy tilt' oh:'('I'\'ntion:; on C.P. 31-29-1. this 



Li 

would ofTf'L' Ot)(.' po~~ibll' l'xplnnntioll for tl1(' npppnranC'l' of tWI\' "trnin~. 
In ~peeltlatill~ On til(' po~:,ibll' oL'igin of ~:\l\' (YI)(' 3 (~train ('), n 

:-;train of tlntl~ltal \'it'uil-nel', Brandl'::' 119">01 ~aid "it i:, po:,,,ibil- that 
tl1l' [lL'otl'eti\'l' ngeneiv,; of n rl'frnctin' ho;;t plnnt tttight change the 
"iru;,. in tltt' din'clion of L'C'duccd \'irull'lll'l' or ('ol1\'l'r:'l'ly, Jla~:5agc 
through a "1ll'C'inlly ~u:,ceptibh' plant ltli~ht haw tltl' oPPO:-!itl' l'ITeet." 
Howl'v!'t', It~' found no ('\'illl,tlN' of el!attge in tht, yint" from Jltl:,:,agc 
through ItUltZ,'. 

ElIcd of TCmpCL"alllrC 

~itH'l' ob:<pt'\'ntiol1'; on tIl!' ('Ita n~p of :'Ytllptlltlt" irotll :'('\'('1'(' (,;trai n 
I) J to llliid (;;traitt A,l I\'('n' all nl:l(h' on pltlltt:' grown in tht' gn'(,tthou~(', 
",hl't"(' daylittll' tl'ttlp<'ratut'('g mity rP1H'h a:, high a~ 49' (' .. it ;;l'PllWd 
po:,,,,ihh' that till'H' l'hangl''; might han' hl'l'll itHlu('t'!! hy thl' high 1l't1l
Pl'l'tttltl'P;-';, H, D, Hand;; and El'tJ(',;t 1)())lP 1ul1puhli"lwd data) gr('w lO 
plnnt;; of (',P. 28-(j() inf('('tl'd \\'Hh ,;train l) in a ll'lll)l('ratut'(' lank 
ttlaintnilll'd at ·In . Aftl'r {i tllontlt~ no ('hangp:- in :'YttlptOtl1:' WCt'l' noted . 
.John,-otl 119·1,71 indw'('d att(,llllation of T:\IY hy in('uhalioll of plants 
HI :).i ,)/ for .i· 1:3 d:ly~ and 11\:'0 prOdtll'L'd l'lltil'l,ly llt'\\' "train::: by 
thi,; \n'nlt1lt'tlt. 

To "tudy thl' 1'I1'l'('t of tL'llljll'l'alurt' on ,-YlltptOlll l'X)lt'(':,,,iOll and :::lmin 
:o:lnililily oi .~trnin D. ~IO plant" of hl'tlithy (',P. 31-29,~ \\'(,I'l' ittoC'ulat('d 
with lhi:- ~lrt\itl frolll thl' \'aril't\' P,O"I. 23·1 01\ ,luI\- 0, 19;i9. Thl'\, \\'('re 
k('pt ill t Itt' gt'P('ll hou';l' un til ,I U iy 29, w!tell llw:,a it' ~Yll1ptOlll:' dl'\·('lo)lt'(1. 
;\0\(''' W('t'(' tlladl' Oil till' '-L'\'l'l'ity of "ymptolll:, ill l':I('1t plant. TWPllty 
plant:- I\'pre thl'll lllO\'V!l to a rOOlll l'C[llippl'd with lJatt(,l'il':-: of fhll)l'l':'('('nt 
:\ltll.lla ~ Ih.dn"" \\,1\\'1'\' til(' \l'llI]l('rntul't' \\'a,; lIl:tintaitH·(\ at 25~ C. :t:: I'). 
'I'll(' rl'lll:linin,l.!; 20 plant:, \\,\'n' !;:l'pt ill till' I!Tl'('nhou"l', wltPt't' dail~' ]'('IHI
ill,!!;:' \\,('1'(' ll1adl' lIf thl' tll:lXilllUtll and lllininlUJll tl'lIllll'rtHun'" dllrinl!; the 
:,!1:! month,,' dlll'Hlion of till' t'Xlll'rinll't1l. Tlte rnn!!~':5 in tClllpcmtures 
an' p:i\'\'tl ill table 5. 

'I'.\lI1.t-: ,i,_··J[u.l'illllllJl 1/1/11 minilllul/l /(Ill/Ill'llill),(",{ ill urccllho/l,'{( II'11ere 
.!(} 1'!ClIlt.'{ Ilf (',P. ;;1-2,11.'1, il/(wlllal( tlwlIl illfectl rill'iih simi" f) fJ'o/it 
/'urid!! 1».1 J.J. 2,) i 11'( n keJli for 21:! IllOlIihs 

:\llIxillllllll :\Iinilllllln 

:\Ionlh .\Vl'l':lgc AVl'l':lge 

c. .. (', ('. ~ (', , e . 
;\\l!(ust ' 
::-;~'ptt'rnbi.'r 
()\'tnbt.>f (I Iii). 

:q 5 ·Hi ;) 
:l:l ;) .1(1 0 
27 III 0 

..12 ;j 

·Ill. oj 
:if S 

21.2 :W !l 
to ;j :!;{ 5 
22 :l :!~l *5 

25.0 
:!:!.~ 
2:{ 5 

:{:l.5 
:\1 .. 0 
:l0.5 

"\( 14-l1ay intt't'\":t1:-: tltl' :'~'Jllpt()l\l pattern on ,til plallt;.; W:l~ l'l'C'ol'lkd. 
Xo ;.;ignifi('ant ('h:\llj.!l':' \\'('1'(' obl'('J'\'('<i. Sinc(' it \l'a:' JH'(,(,;';~:Hy to di:<cOll
tintl(' tl1l' UH' of tlH' 10\\,-t('lllpcrntun' r001l1. till' pltlllt:-: 1\'('1'(' t'l'lllrtH'ci to 

'Tr:ltlp 1l(lIlH':> (lI'P w'pd in this pnhlil';1(ion I'olpb- for thp plll'po;:p of J!I'O\'iding 
"p""lii!' mfonllatlOll .. :\1('ntlOll of (I 1I'(I(Ip Jl:llllP dop.. not ['oll::liiutp a /{11:tfanII'P or 
warranty of Ih!' I'rodtH'1 II)' tJtp l'.:' .. ])pl'nrtlllf'nl of ,\grif'llltUl'P 01' all cndori'PllI('nt 
hy tlw J)pl'lIrtmpl1t ()\C'!' oth!'1' pl'odU('ts lIot nH'tllioll('!L 
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dll' ~l'('('llhllll~(' on ()(-toll('1' lii \dth tlll' (ldlt,l' p:l'mlp. ~tlb~('q\ll'tltl~' !'l,\,(·t'ul 
plant~ ,.hll\\'l'd tit!' romlHol1l~' ()h~l'L'\'('d ('hal1gl'~ fl'Oll1 ,.;train 1) to ~tl'Hin 
.\ :,ymptolll", but tlwy oC'(,lll'I'('d tlllIonp; tho:,(' lipid at both 10'" alld high 
tl'lllpPWIlll'I''';, 1n tlti~ ('X1H.'riUll'nt tC'tUIH'l':ltUl'(' liacl Ill! apparent ('lrvct 
on t':-'I1l(ltOIlt ('xlll't'~~ion 01' ~l rai 1\ :,ra hility, 

CROSS PROTECTION EXPERIMENTS 

.\(,(·ording: to H('IlIH'tt 11\)(501, "[Il g(\Ill'ntl, platlt~ illl('('(!'d tltld ('Olll

ph'lpl;-- i1\\'tlt!I't! hy OIl(' :-;\ min of a Yit'\l~ 1I1'P inlllHlIH' 01' hig;hly l'\·"j,:tnl1t 

tll a :-1'('011<1 ~tl'ain of the' ':(111)(' \·it'lI,. ... HOWI'\'('I" Ill' obtained 110 ('\,idl'IH'L' 
thnt (lIll' ,.( !'aill of ~lIgarb('I't Yl'llm\''' \'j I'll" pl·()tc'('t~ agllJn,.;t ill fl'('l iOIl 01' 
inJ\Il'Y hy a ::-'I'I'\lI111 ~1\'Uil\, and ht' 119,');)1 1'0\11\(1 llmt :'train>' of dll' 

I'urly top \'inl:' ill \\'at(')' pill\lH'1'11('1 did lIot pl'o\vd ngain,.;[ infv('lioll or 
illjll!'y by olll('l' ;;lraiu:- oj thl' \'il'll";, (;iddill)!:" IlOilOI :,llo\\'('d thnt :'traint' 
of ('\ll'ly tllP \'ir\l:-; do \lot prnlt'\'t llgaill"[ l'it\H'l' illfl'('(ioll Ill' in,itll'y hy 
otlll'l' _,train,. of tll\' "it'Il:-, FOl'lll':; 1l9:3S, ('lll1l'llldl'd f!'olll ('I'O~" ]>I'olp('
lion l'XIH'I'illll'lIt;; witll what 1)(' Il'l'I11('d till' "~I'('('n" and "yellow" ~t l'ains 
Ol ~),l \' tlml "tIll' (,\,itlt'l\{'p i:-: t'oll('ltl~h't' that lll(l\' do not O('('U!' t<H!t'tilcr 
ill n plnllt." lit, \\,:t:' 1Illll\'](' to l'l'('()\'('l' ('ith('l' :'tl'~lill aft!'!' in()('ltlatill~ it 
til a plnnt :tlt'l'ad~' ini(,l,tl't\ with till' nthl'I', l!O\\'('\'('l', plant:, of LO\li:,iann 
1'1ll'pl(' il\('('ll'll with n Yl'l'y mil(l lllo"ait' l'l'adily \'('tanH' iuCvded ",IH'tl 

ilJ(H'lliat('d with a ,"(,\'('1'1' ,.;(min ()('l'lllTinl-! on tlla! \'Bl'iNY. 
~il'gl'l (U).')!ll illOl'\llal('(1 two ,.;tl'ain~ of T~IY to Sicolil(l/{( .~!lll'Cslris 

~pq!;, I\: (\1I111'~ and ('oll('lut/l'd tllat t11l' two \\'('['(' ll1utllally ('x(']u:,in'. 
ll\l\\'(I\'Pl',\\'U and Hnppaport I [H{)l). ",ho inO('ltiatC'd thl' :;:lllll' two 
strain>' (() !)/lIwoIIlS /,/{{'/tIri,o; 1.., !'()l1eiUdl'd that \\'hen both rntc'I'(,(\ the 
~nlll\' ('('11 lll'ilitl'r lIlultil;li{·{!. Bl'ndn 1I9,')(j1 illoc'ulnt('d :,inp;le hair ('clIs 
of X, I/llilill(),~ll L. with n mixtu\'(' of thl' ot'din:\I'Y nncl th(' \'ello\\' :lllf'lIlm 
:,u'aill'.. III T~I\' :tlld 1'('('0\'(,]"('11 both CI'(l1l1 fin' 'oi th(· 1l,~lon,.; proc\l[(,(·(i. 
Ha\\'dl'll I HJli·t I ~t:ll('d, "'1'111'['(' ~I'l'nl:' 110 l'l':t~()n \l'1i,' .inoc'lIlalion with a 
llliXtlll'I' of two "train" :,hollid not intro(\II('(' both into the 1,(11\1(, ('ell" and 
oh~I'I'\'('d tltat lknda':, ]'(':,ulr:, ''It'aY(' littll' doubt that. ",ll('n two ~tl'aills 
lin' inlrndll<'rd "inlltitHnl'oll,.;ly into tht' "nnw ('('11, both ('an infec't." 

\\'11('11 ditl'('['('lltinl ho::t \,~ll'i('ti('" al'p lnoc'ula[('(1 \\'ith "it'u:, from 
Illo:'ai('-inff'l'll'd plant:, ('olll'r(l'd fl'olll ~ll~aJ'('al1l' fi('ld" in making l'trnin 
811 l'\'PY" , "Ylllptom" of III 01'(' than Olll' :::tl'ain of tIlt' "it'll" :lr(' sOll1etimps 
ohtnilH'd (rolll till' inol'ulllll1 frolll :1 ~ini!il' plant. ~llmlll('I':', Brandes, 
nnd Hau(b (l!),!SI l'Ppol'lPd 20 mixturct' in a total of 278 eolledions 
;:;llIdil'd, ~('VI'r:tl mixtlll'l'$ wpre fotll1!i in tllP lll'psent il1\'e,,:tigations, 

H. D. Hall!\:; and E1'I\(':'t DO[l[l 11Inpuhli,,:hed data) ])Cl'rol'l11ed nu
11\('L'O\l,.. l':qwl'illll'nt,: in \\'bicb "train mix\lll'l':; ,,'cre inoCltiatl'(\ to healthy 
CIl, 281. ",!tieh difTl']'('ntint('" :-;train (', and c.p, 28-60, whieh difTcl'rn
tiatp,. ,.;train:, A, B. 111\<1 D, Tlj('r included t1tL' follo\\,ln~ ~inglc ~trains 
allti :-;train mixtlll'(':-; in OIH' :'('l'i('.:' of ('XIWriment,:: A alollC', A plllt' 13, 
A. pltl" C .•\ plll~ D. 13 n\(1I1(', B plu:; C, B pitt": D, C alone, C PIU"; D, 
ant! D aIOllt'. 

1'11(1 A l)lus C' l\1iX(III'(' .on Co. 281 1r1l\,(1 ll1ix('d pattl'l'I1:> ill two plant,,:, 
:tu!! tb('1'(' wu" h'~" ,.;tunting than wlH'n ~[t':lin (' wa,: ll:,('(l alone, \Yhen 
juil'(' frOIll l)lnlH~ with mixpd patt('I'n': \\,:1:' ino('ulnte(\ to hl'aJth~' Co, 
2SL. :,nnW plHllt,.; dl'\'('lopp(\ ,::trnin A :>ymptol11:' onl~' and :::on1(' ::tmin C 
:'yl1lptnlU~ only. 1'111')' ob:-:(,I'ved that with mixtll]'('~ il1\'oh'ing strain A, 
that stmin tl'llrlt'd to Ill'pdolllinnt(" citlwr by gninin/! a foothold in the 
plant nlwad of titt' otlll't' .::trnin,.: 01' by ~rad\lnl1y suppl't',::,,:ing til(' other 
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:;tl'nin:; in nn initially llliXl'd }Hlttpl'll. Hund::: and ])oPJI eoneludl'd th:lt 
two ~:'IY :'tmill:' {'an pxi,:t in til(' :'alll(' plant. 

EXjll'l'inll'nt:' \\'('1'(' und(,I'takl'n ill 19GO n::, U ('ontinuation of til(' \\'ork 
initiatl'd hy Hand" and Dopp to (](>tennim' (Itt' l'XtPllt to whi('lt ilion' 
than IHW ::,tmin ('tin hI' l':,tnbli"hl'd in a :,inp:lp plant when III t\\'o :'tmins 
nn' inll'Od\ll,(·t! tO~l'llll'r (\1\(1 r21 011(' ::lrain I:, ('::'tahli:,ltl'd fll':'t and :1n
othl'l' ::'Uh"l'ql\('ntly ::'l1jlt'rilllpo:'l'd by ilHlt'ul:ltion. Tltt' followillg ::[!':Iin 
('olllbillatioll" \\,('I'P inO('lllatPd to Itl'llltllY plant::' of P,O,,1. 2:3-1 and 
Lllllbian:t ~ldp('d: 11) :'lixtul'(' of lwo :,train:': A and H, A and D, A 
(tnt! U, B Hilt! D, Band [[, nand H; (2) :'train A l'l'lahli::,hpd :\:; till' 
illitial :,tmin. with ::'tmin:> B, D, and U Intpl' l'uJll'rilllpo::'l'd :'('pUI'atl,ly; 
tal :;tl'llin J) l':,tnhli,.,llt'd initially. with "traill:' A and 11 lall'l' :,u}ll'rinl
IJ(J,,('tl "l'pal'Hll'ly: I-ll ,:train 11 l'~tnlJlj,.hl'd initially, with :'ll'nill:' A, H, 
and I) lall'l' ",uPl'rilll}l(J"('d "('paratdy, 

Fin' plallt" of ('al'h llf tIll' ho:;t \':lril'ti(,:, P,O,,!. 2:34 alld LOlli:.:ialHt 
~tripl'd \r('I'(' iIHH'ulal('d with (,tlelt o! tltl'I'l' :'traill ('ombinntillll:', Plant:.: 
of P.lU, 2:~'1 int'('('tl'd with till' tWIll,(,tin' :.:tl'ainl' Wl'I'(' thl' :':OUI'('(' \If 
illO(,lIlulll. For I Ill' "train nlixtlll'('''', l'lIlIal qll:tlltilil':; of illl\'('tin' .illi('(;' 
of ('Heh "tmin \\'('1'(' t1,,('d, ,Iuil'(' Wl!,. (':\u':u'll'd hy pn:'sinp; till' k'n\'C':.: 
through It food ,!!;I'in<il')' and ":(railling: till' jui{'(' thl'oug:h {'h{,l''':('eloth, 
TIll' initial il}(){'lllntiull" Wl'l'(' IIl:ldl' Oil ,Jallllal'yi:1, 19130, After lIlo,.:nic 
"'Ylllpt()lll~ had lIPn']opl'd frolll thl' fir:'t illo(,tllation:;, tlt(, ":(mins to be 
,.1l}ll'l'iIllIHI:-('d Wl'l'l' illlH'ul:l(l'd to till' "tillH' plnllt:>, "01\1[' Oil .Janutll'y27 
alld nth('I''': Oil F{'bl'lItll'Y :3, FrOIl1 tltl'''l' plant::" thl'l'I' diITl'l'l'nt :>l'ril':': of 
ino{'ui:aioll:- \\'PI'l' IlIndt, to dill'l'I'Plllial Ito:;t \'[Iril'til'" to dpknninl' which 
"tmill" ('ould 1)(' ['('('0\'1'1'1'<1, (,.p, 3:,294 \\':1.:' lI"l'd n:' til(' diITl'I'('ntin] ltosL 
ior all :'traill ('olllilinntion:' ('X('PI)( tho"l' ilwo!\'ing: "tminH, for whieh 
(,.p, a1-;')88 WlI" u":l'd, 'I'll(' fil':,t "erie,.: of ino('u]ation:; to difTI'rentin] 
llo:;t.:' Wl\:-; 1ll:\(1P on Fl'bmHI'Y l;i, till' :;l'('ond on 0('(01)('1' H. and the 
third on )."0\'('111\)('1' ;~. 1960, III :;onll' in:'t:lIH'l':' 10 alld in others 5 healthy 
pInnt" oi thc difTel'l'ntinl ho::,( \'uriuip" we1'(' inoclIlall'd from l'nch plant 
fl1l'ni~ltillg th(' :'UlIl'('(' of "irll:', Thl' rl':'ltlt:' an' in tahll':; 6 and 7, 

T\lIJ,[': G, III icc/ioll of SIl!l(ll'C(/III' p/rlllts ll'ilh J slmills of mosaic l'il'lIs 
, ['JI il/oclIlalion with ,~ll'llill lIIi,rllm,~ 

I'lant,~ inrcl'll'd with intiiealed strains 
itientifi('d )'rom inoeulnted differential hostsPlllnis as

~trains 
$l)l1r('('~

In ormixture Only 1 Only Onl," Only , Both comJloinueuhllll ,\ II D II : nents of mix
ture 

•• _. _ ••_~ A,~~ ~ 

I 

X limber SI/II/ber: Slill/b"l', .\'III1lI,er' ,,"ul/lber XJllI/ber,.A and II . ,) 1 0 0 J;! 
A:uHI D Ii () 0 :3 [) 2 :1 
A MId II .. S 8 0 0 0 0 
Band D, ti 0 ~ .~ 0 0 
Band H ... " Ii () Ii () () 0 
D and 1L, .. , . 1 () () 1 0 0 

I Plauti' ~h()\\'cd .\ltmin B symptolJl5 al first. but strain ,\ symptoms later dominated. 
2 Planis.showed slmin D S~'mptOIllS Ht lirl:lt, hut slmin AsymplQIIlS Inler dorninnted. 

\Ylwll two ,.:train:' wen' introdueed ll:' a lllixtlll'\', (,!leh was reeovel'ed 
~erl!1l'at('ly in different plants, cX('l'pt in ('omhinatinn:; with :.:tl'ain H, 



'1',\IILI'; 7. Injection oj SllWl1'ClIllC plalll.'! It'ith ;'2 slmills oj mosaic l'il'llS 
by .'!ltIICrillljlO.-.;ill!l Ol/e slt(lill Oil (lIW{hCl' (lll'l?(1(/Y esl(liJ/ishet/ 

Plants infl'<,tl'd with slr:lins identified 
1'1:111 ts from in()(,lliated liilTerential hosts 

:::;ll!ler- aKInitial 
imp"~l'd SOllIT('Sstmill st min or Jnili:!1 ~lllwr-

inOl'lIitllI1 strain im!l()~l'd Both strains 
only stnlin 0111,1' 

.\'I(I/Illfl' St(/lIlwl' SIIII/Ill'/' .\'ullliIer 
,\ II Ii Ii () () 
.\ I> 'j ti f) I 
A II I I () 0 
I) 'j.\ S () I 

.JI) II 'J tl (] 

II .\ I 0 :) 

II II ;; I I :1 

II I) II :! :! 


",!ti('h 11':\" not 1'('('oWI'('d froll1 any of til(' 1.1 plant,; (',:tl't!. \rlll'n ,;train 
A WIt:- intmdll('{'d alonl' a;; tht' initial ,;train, Iwitlll'r :-:train B nor ,;train 
H 1\'1\" rl'I'O\'l'I'{'d t'1'01Il plant,: in \\'hirh lh('y \\'('1"(' introduced a,; the 
';UIH'l.'impo:-Ol'd ,;tl'ain:" hut :-:trnin D \\':1:' 1'l'('O\'('I'l'd 1'1'01\) on(' of thl' H'H'n 
plant:, in ",hi('h it wa;, :,u[lt'l'illllll)';l'd 011 ,;(rain A. ~il\1ilal'ly, \\'h(,11 ~trnin 
)) \\'a,; intl'Odu('t'd (I:' til(' initial :-:train, ,:train A \I'll': 1'C'('o\'cl'cd from 
OIH' plant in whi('h it wa,; :'lIp(,I'illlpo"l'd on ::trnin n, When ::train H 
wa:; intl'odu(,pd n~ till' initinl ::tl'lIin, ho\\"('\'('I', "train" A, B, and D as 
tltl' :,upPI'impo:'l'd ::tmin:, l'Heil 1)l'(,:lIlll' ('::tnhli,:iled and thl'Y \I'('l'r I'C

CO\'Pt't'C! frolll III 0 l'(' of thl' plnnt" t('::ll'c! than \l'a,; til(' initial ,;train, Thc 
1'(,:'1I1t:, "hOl\' th:lt t\l'O ::-:tl'ain:, of S~IY ('nn 1)(' l':'tabli"hrd in a 8in/!lc 
SlIp;nl'CalH' plant when intl'lld\t('('d ';('IlIlI'at('ly, and that ::train:-: produeing 
Jllild :4Ylllptonl:: 11l:1Y O('('UI' in th(' ::Hllle plant \\'itlI tho::l' producing 
8('\'('1'(' ::~'IllJlt()l11:: IA and D, Hand B, 11 and DI. 

UELATlONSHIP OF STRAINS TO SUSCEPTIBILITY 
OF SUGARCANE VARIETIES TO ll'IOSAIC 

A:4:,o('intion of ,:train:: of till' \'il'u,; with difTl'l'cnt :<lIgllrcanC' Yal'ictil'S 
hM bpI'" U fu('tol' in tilt' O('('U\'I'('n('p of 1II0:'ai(' in ('otnmel'clal ficld:: in 
Loui,;iana ,:in('(' th(' di:::t'u::(' Wit:: f1l,::t l'l'('ognizcd in till' ~tnt(', Summcl's 
(\.9391 ('one\tl{[pd from hi:: ilwe:,tigation:-: that it wa:: "po:,::::iblP to I'('COI1
stl'lI('t n plau,;iblp pirtlll'l' of a HH'rt',;,;ion of ,;train::: of :::u(!:aI'Cllm' mosai(' 
"il'lI:::" in LOlli:.;iann flnd otlwr :-<outllPl'l1 ~tat('", "Strain E \I'll::: apparcntly 
I:l'<']1on:,ihk for till' ol'igin~ll 1110::::1i(' thnt ::pl'('nd OWl' Loui:.:inna nftpr 
1919" and wa:; ::0 de:;tl'u('ti\'(' to tlw nobk l'ilm'::: in tltc' ~'nl'ly 1920'", In 
tlH' lut('l' 1920',:, ::tmin D l)('enmc gpn('wlh' di~tribut('(l on;1' thl' cntirc 
('nm' :11\':\ with tltt' di~tribtltiol\ ;\11(\ ~(,Iil'ral plantin~ of thC' P,O,.J. 
,-ariptip:, 3li, aG-~r. 213, and 23·1. Althou/!h mo:'ail'-fl't,(, ('lIttin~'" of thc:;c 
Yllrieti(',; W('l't' taken to Loui:::inna fl'Olll ""a:;hington, D,C" in 19~2 nnd 
1923, tht'Y :,OOIl 1)(,('111\)(' IOO-p('l'cl'nt mo;;aie-illfl'd('d and wcre EO di:;
tributl'd throll~ho\lt the :'lI/!UI' cli8tl'i('t. 

~UL\1ll\l'I':', Brnntll':', and Hand-- (1948) ('spr(',;:'cd doubt that tiJp P,O.iT. 
,'nrietil':' would han' 1)('('onH' completcly infeet('([ with $tmill E bccausc 
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of its lo\\' illfl,(,tiousl1l'~s. Tltl'Y notpd that ~t'n('rnl and fairly C'otnplc'tc 
1"('('owry from IllOsnie oc'('ul'l"l'(\ in P.O.,J. 213 belw('('n 192;:; and U)30, 
but it 1)('('ulI1(' rl'inft'rtl'd with strain 13, whirh was ilwolv('(1 in n rww 
WtWl' of spread, whirh Iwgnn in 1931 afn'r the 1"l'leasl' of Co..281 in 19i}O. 
This "aridy and Co. 290. whirh was rl'lea:;cd in 193~~, :tn' sus(,l'plihle 
to both strains Band D, wltieh pn'dolllinnted altno;:;t to tltl' ('xl'ltlf,ion 
of Utlll't· strains wllik thl' ('0. \'urieti('s W('I'(' growll COtnlll('r('ially (19:31
;iO) (Abbott 19;381. ~trnin B was till' mOI'C' ('otlllllOn of till' (\\,0 strains 
on ('0. 290 uHl'r Co. 281 d('('linl'din :H'rL'ag('. 

[n additioll to af1'l'eling til(' IH'('\'al(,11I'(, oj' l11o:;aie in (,Olllnll'reial 
sugal'('(lIW "aril'til';;, ~\lI\lI1H'r;; (1943) fOllnd that ~~trains han' a dilTc'r
l'ntiui ('11'<>('( on ('rop 10;;:'(':-:, lit' (iPtl'rminl'd yil'ld I'l'dul'tions cllu:O:l'd by 
stmins A, n, n, and F on two ('0 III1I)('I'(·i nl \'1ll'il'til'S in Louisiana, ('0. 
28t alld ('0.290. Up found that stmin D l'au~t'd 1I1\I('h gl'l'all'r I'l'dudion 
in yield of :-ugnr IH'r H('l'(' of ('0. 2S1 than tlIl' other stmin:-:, but with 
Co. 290. difT('l'('n('(':; h('(\\'l'l'n :-:t rainl' \\"(In II':-~ nlllrkl'd. 

TIl{' l'('latin' prl'Yall'Ill'l' of slmin:, identified in "'In'l'y~ mndp in 
l.olli::ian:t fl'OIll 1\)42 tlll'ollgh W;);i, pn~('('dinl! tht' i(\('ntifi('ntion of ::train 
H, and 1'1'0111 1956 to 1961, following it:, icirntification, is RhoWI1 in table 8. 

TIH' first idl'ntifi('nliull of :-:train A in a f'onlllH'I'l'ial fll'ld \\'a:-: lIladl' in 
19~13 (;\hlllltt tn,iS) , and it was l'lIb:'l''IlH'ntly idl'ntificd frolll \\'idl'ly 
~('ntt('l'('d arl'a:-: Oil "P\'(,I':tl \':lril'lil's. 1-lo\\'l'\'('I', with <\t>struetion ()f tlte 
mon' hL'lwih- inf('c'tl'd (i('\d:- :lnd lISC' of lIlo:'l1ie-fl'l'C' ;:('('dcl1IH' 1'01' new 
plantings, n;) gl'lH'ral llutIJI'pak of Illo;o:ai(' n'''lIitl'd fl'olll tite appearance 
oj' liti" :;traill. 

:;\[o:'aie Will' of liltll' ('onrt't'n to Loui"iana (,ant' gro\\'l'I''' from thl' Into 
1940's to 19,i.i bc('all~(' of til(' small arl'l'ngl' plnntl'd to \'lIril'ties (prin
cipally ('0,2901 thnt Wl'r(' :,u:'rpptibll' to tlH' :,tmins th('n prpYlllent, but 
in 19,i() a new :,trnin, (\l'si)!nntl'd H (Ahbott 19(H), \\'ns i(\cntifiC'd, to 
\\'hi('1\ thl' prineipal ('onlllll'l'eial "tHiety C.P. 44-101 i:-: :o:u:,c<'ptible. 
:::;trnin H has pl'cdominntl'd in :'\II'wy:, eondlletl'd ;:inee 19;i6 (Abbott 
19001 Itnbll' 81. 

Till' rapid :'Ill'pad of :'train H in C.P. 44-101 and in the' Ylll'ielicR N. 
('0. ~{IO and ('.P. ij2-G8, rt'len:'I,(l in 1954 and U);i8, ]'espcrtivcly, ncce8
::;itatl'd r('[\lrn to roguing of ,,('l'deane for control. whit'h hnd not been 
prnl'tif'('d on any Inrg(' ::;(':111' for m:1ny years. Two relen:::ed ,'nrieties that 
an' re';:i::;tnllt to ::trnin H-C'.P. :i6-13 and C.P. 47-193"-hnve' defects 
thnt pre\'cnt tlll'111 from Iwinl! accl'ptnbll' a::; major cnnes. Although 
roguing tlll'nl for 11\0:3ai(' ('ontrol lI:,unlly has not been required, thl'Y 
constitllted onl~' 6.3 p('rN'nt of the 19133 :,ugarcane acreage in LOllisiana 
I Hl'lwrt 19G31. 

Th!' C'n'ntual soilltion to control of strain H lic;: in the production 
of g('IH'l'tllly ndnptl'd l:('::,i:"t:lI1t \'aricl il':'. Howe\,er, a discouraging dis
co\,('ry from thl' standpoint of hn'('tling for rc~istnnce wns thnt tho 
wild ranes. U:'f"! :1:: tnnsair-r(':,i:'tant parent:' in pro(hl('ing C.P. ynrieties 
for the LOlli:,innn indu:'try ::inr(' 1942, arc ::;u:'('('ptihle to this strain. 
Abbott and Todd 119621 found that the' Indian and .T:wan forms of 
Saccharulil SPOlltollClOlt L. and thL' natmal hybrid 1\:as80e1', which were 
the ~Ourl'l';: of mo:::ni(' l'l,;:j;:tnnrc in the anrestr\' of Ow C.P. cnnes 
iBr:1IHlc>s nnd SartoL'is 1936. Sartoris 1943-47), art:; susceptible to strain 
H. Hitherto, thl'::'t' ('\on('::' had bc('n considered immune to mosaic 
1Br(\ndl'~ flnd ~:\rtoris 1936. Brandl':", ~artori~, nnd Grassl 1938, ,Jes\\'iet 
1929 I. Abbott fllHl Todd (1952) ronclucl('(! that breeding for resistance to 
:,train:; of mosnic now prt':'('nt in f'ommercinl :,ugnrcnne nrens in the 
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~THAtX}; OF Sl'C;.\HCAi'it,: .\to:,,\lt' \·tHr~ 2l 

Fnitl'cl ~lHll':' \\ HI 1)(' a 1I10l'(' difTiC'lllt Pl'o\)lt'lll in til(' flltlln' tllan in thl' 
pn:'t. 

In tllp l'irup-pro(\u('in)!: IIr('ul' or Alaballla, Florida, (:('()rgin, and 
~li:<:,;i,,:,iJlPi. l'lmin B pl't'dominatP<i in tllp :';lll'Yey:,; llla(\(' front 194t to 
t9511, II:'; :<ho\\'n in tnblt' B, Thi:,; \\,t1:,; hpC't111:'(' of thl' pn'Yalt'I1(,(' or thnl 
l;ltrnin on Co, 290, ",hi('\l hl'('anll' thl' Il'Heling Yllri('ty dlll'ing that ]ll'I'iod, 
~tl':lin K II'hi('h had pl'!'dominntpd in till' ('arlit'1' l:'UI'\'('Y 1~1l111111('J':', 
HI'nIHIl':,;, and Hand:; IB·H~I, Iwe'Hllll' 1(':,:,.: pl'p\'all'nt with tltt, (\(0('1 i11l' in 
Hl'l'l'ngl' uf Loui:-;inna Plll'pl(' and P,O,.r, :? 13. 

T.\IlI.I·: 9. ·P)'('I'ulI'IIC(, (If SIiI/I//'C(ll/e /lWS(lic ,~t/'(/ill.~ iliclltifie(l f1'01II/lari
OilS SIIUW'CIl/IC 1·lIl'iclir.~ ill Si1'/l/J-/lI'Orillcill!l Ilre(lS of .:l/((/)(l/J/(/, Flol'
Irlll, (i(lll'Uicr, (II/(/ .II i,~si,~.~iJlIJi, W.p-;iIi 

~lIl11lll'r of plants inf('('l('(l with 

Hlatl' 'rota I 
.t'train ~lntill :4t ra ill ~lrain 

.\ II J) I'; 

.\lahIIlHl 
Florida 
(;{'()r~in 

;\ (i~si::si ppi 

I 
I 
(J 
'J 

10 
;1 

'.1 
~I 

'I 

I 
I 

I:? 

I 
I 
() 
,I 

1·1 
Ii 
Ii 

·1:1 

TOlnl . 
!'('I'('l'lIl of tot:ti ,J H 

·I~ 
til H 

Hi 
~;I.;; 

Ii 
8.8 

liS 

I ]ndudt.g a thnt (,:l\l~ed sli~hl ~r()wth rl't:trd:l!illll of C,P, ~O-:1!1I, nnd ('ould he 
l'ln,,~('d :Ill ~llInlll('I':l' :;tmin U, 

OTHER HOSTS 
~l1l111111'I':';, .Brande:<, and nnnd~ (19-181 ii,.:tl'd 10 euiti\'nt('d and 5 

\\'i1d-~l'l\:-:~ ho:,t:-: of ~ugar(,:lIl(' 1l1O,.:aie, hut did not nll'ntion t!H'it' "u~('rpti
biltty to indiYicluai ~trnin:'. of tht' \'inl:-, 110\\,('\,('[', tltril' ii:<tin~ of joltn
l'on).tra,.:z' (801'ohwlI 11Ill('Jl(,IISI,~ (L,l Pl'\':,:,1 n,.: a ho;o:t, ba:'l'd on Kunkel's 
II.B:?4.) ol>"l't'\'ntiol1, j:, nppal'('ntl~· an ('ITOI' :,illl'l' Kunkel',.: paper ('on
tHin:'. IlO l'l'fl'rl'!1('(' to tltt' ()('('ul'I'('n('(' of Illo:<ai(' on joi1nl:'ongra"::-:, Anzn
lotH, (l9():3, a and b I inl'l'\'tl'li fi\'p\':lI'il'ti<':; of riel' with :,train H of 
~:\I \', Abbutt anti Tippl'tt (19li-11 infl'('tl'd \'nril'tip:-: of wheat. barl('Y, 
\'\'P, and !'i\'l' with H'v(,l'al :,train,.: of ~~I\', Wheat. bal'l('\', nnd I've are 
,,('Idom if ('\','1' grown ill th(' ,.:nlll(' 11I'Pll a,.: ::'11 p::\l'('aIH', hl;t ri('(' i; oftl'n 
~r()\\'n ('ontiglluu:, to 01' in th\' vieinity of ~ug:H'ea11l'. \3('[\nd(':, 119 t9) 
I'P}lorl('d OIH' in:;tnn('l' of naturally inf(,(,t('d ri('l' a<ijnC'pnt to ht'avily 
infp('t('d :'Ui!HI'('IUW in PU('l'tO l{i('(), 

Abbott and Tippl'll I IOG41 infl'el('d jo!tn:'on:rrn,,:; with :,train H, but 
tlwy ('on('!uded that. n1tho\l~!t thi:; gI'H:''' may bt' important ('('onomicnlly 
in di":"l'mllluting 1I10:'lIi(' by :'l'rdng a:; a Pl'dt'ITl'd ho:;t or the veetor 
Rhopaiosi7Jlulln IIwicli,~ {Fit('h I, thel'e is no e\'idencc that it ecl'vt's as :1 

:.'('('OIHlaIT ho:,t of ~~IY in nat\n'p. Ho\\'('\'('I', in r\ll'tll(.'1' wOl'k til(' au
thor:' hll~'l' found t!tnt jolin,.:ongr:l:'l' plant,,: thal do not (}('\'olop 1I10::mk 
f:.1ymptul\l:' iollo\\'inp: ino('\Ilntiol1 wit\1 :-:tmin H I1my ndually ('aITY 
till' ,,1 rtf:;, "inN' ino(,1I1Htion of sugaJ'eal\(' plant:, with jui('(' of ino(,lIiatt'd 
hut symplomlp:,:, plllnt" of johll:'ongra:,:' ])t'o<Iu('pcl t)]o:'Hi(' symptoms 
in til\' ino('ulatNi suga 1'(,11 lH'. Inol'ltllllll pl'<'pnn'd rrom joill1:-:onp:ra:::s 
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growing in ~ug[1;l't'aul' field,; IH'tl\'i1y infc'ctcd with mosaic did not pro
duel' nH)~nil' ~Yll1ptOlll'; \\'lwn itHwlilntpd to Slls('l'ptibll' "tlrieLies in the 
gn'pllilou:'l' (lIllpllbU;-;hrd data), 

Todd (HHi·ll Ob"l'ITed lllD:'aie ~yll\pt()IllS on 8('. Augustine grnss 
(8lrltOllL/lhntlll s(,(,lwillltWI/ (\ralt.l KUlltzl'l in Florida, Whe'll til(' 
\'j I'll:' \\,11:' t l'IlIlSf('1'rpd to di(1'er('n tia I host yarieties (I [' ~lIgnrcnne, it 
IH'o\'l'd to 1)(' an ulltic':'l'l'iill'd strnin of :-{\l\', Abbott nlld Tippett 0964.1 
infp\'ted thi" gmt's with lOllI' stmilb of ~)'IY, 

Lawa:, and Fl'l'lltllldl'z (J9·W J !It'sllllH'd thnl the llwsai(' the\' obscrved 
on UOU/lOl'llia <.t'llltlltll L, ill thl' Philippine:, \\'t\" p\'obnbl~' 'callsed by 
f;:'IlY, hut tlll'Y did Ilot J'( jlOl't lilly nttl'lllpl to lranS['l'r till' \'inl" to 
Sllgan'Ulll'. Abbott and Tippl'lt ll9li·J) lllol'ulaled this gmt's with threc 
stl'aill:- lit' ~~IY, hlll did 1I0t obtaill inr('(~tioll, 

SUMMARY 

YHritlliOIl~ ill thp ;':~'Illpllll\l pnttl'l'n of tnosaie 01\ sugnl'cane y:uit'tics 
\\'!'l'(' Ilotpd bl'fol't, till' ('xi:-tPI\('C' of ;.:traill~ o[ till' "il'us wn~ known, 
Din'(,I'('nlintioll 01 :,tl'llill;': in Loui;.:innll Wl\S bnsl'd on the nntUl'e of thc 
('hl\ll'll;.:i~, )Il'l'H'II(,(' or al,:-('I\('(' of lll'('l'llsi;.:, I('ar ~henllt discoloration, 
~I'()\\'lh I'l'lllniatioll. ~H'I'lllintlti()1I ['('eO\'('ry, 1'l'la[i\'(' illfcetiollf'ncs;.: 01' 

"indl':'; or infl'l'lioll," nnd 1l'llgllt of illl'lIhatioll 11l'I'iod on s('il'ctcd diffcr
ential lIo:-t;.:. 

Th(, Iwllll'(' ot' till' mo;.:ni(' pattpl'll on difTl'I'('lltinl hosts, whether mild 
01' ;.:(,\'('l't' ('hlol'o:-i;.:, i, llH' Jll'ill('ipal diap;no:;ti(' ('harnd('I', Pl'cscne(' or 
ab;':(,lH'1' of 1lI'('l'ot'i;.: it' illlporlnnt and (,l'iticnll~' diagnostic. Leaf s\l('ath 
(\i;.:('olol'lltioll i~ illl'llllSt:W[ llnd ulll'plinblc', C;I'()\\,th l'l'tnl'dntiol1 i" not 
It hi.!.dtly (,I'itil'nl ('lllll'!ll'tI'I' 1'01' "epnruting strnin;.:, but may be lIscd in 
conjulI('lion with diITt'\'('lw('",: in sYlllptom patte'rn. G(,l'tninntion l'eco\'cl'Y 
it-' a "nl'iabl!' ehnl'lll'tC'1' and not l'elinbll', :'I[nrked difTerencl's in rotative 
in fPC'l iOllt'I1l',,:- t':d"t anlOll)!; strain:- of B)'I Y·, but this clwraelcl' is not 
cl'itieally dingllo".:ti(,. f)ifTI'l'('Il(,(,~ in jl'n!.!tlt oC incubation [>(,1'io(1 ul~o 
O('(,UI" hut lhit' ('h a I'll t'l ('I' nlnt\(' i" not cl'iticnll~' diagnostie, 

Thl'l'lllttl dpath point and dilution {,IHI poillt are of limited yulue in 
dilTI'l'l'IHinting ::-;.\1" ~tl'Hins, 

~Ylllptlllll" 01' "train:, A, B, C. n. E. F, and H on dif1'crcnLial hosts 
Ilrt' li<o>'I'I'ih('d. Ynl'iaiJilih' of ~;',IY il' clisCIISSI'cl. and the conclusion is 
l'('tll'\1I'([ that nttl'lllplini to d('scrilit' all \'ariants of the yil'llS would 
htt\'l' Ill! pt'He['i('al "HltH" 

~lrl\ill:; (', 1), al1d F \\"PI'P ullstable on till' difTet'entinl host yuricty 
(,Y. 31-2~N, ~OIlH' plnllt~ infl'('l('c\ with earb of thc:.:c strnins und('l'wcnt 
fl gl':ldu:Li dtnn~(' 1'1'0111 their typicl\l symptolllS to thoi;e of strain A, 

In ('I'!)'::; prol('('tioll ('x1)('ril11('nt:.:, six mixllll'es of t\\'o strnin::: cach were 
ino(,lllat!'d to two Sllt!Hl'rl\ll(' YHl'il'ti('s to c1rtel'mine whether IllOl'e thnn 
Oil!' strain ('oulll bl' p"labli::hed in the snnlt' plant. Ench strain was rc
cown'd l'(']Htrnlt1Iy in differcnt plants, exccpt in comhinations with 
stminH, \\'hi('h wus llot n~('ovprcd from anr of the plant;.: tested. ::-;ome 
plnnt" inllculntpcl with comhinations of strnin::: A and B, and A nnd D, 
initially ~howl'd ;;YlllptOJllS of both components, lJut strain A symptoms 
lutl'\' dominated, '''hen Otlf' strain was e:<tahlished initinlly and another 
sUIH,t'il1lpo~('d by illt<'I' llloClllntion, both Etrnins WC1'(' l'cco\'el'cd from 
sonH' comllinntiolll:' but not othC'l's, The result::: :;,howed that two strnins 
of till' "it'll:' enll 1)(' e,:tnhli;.:lwd ill a single sugtU'cnnc plnnt when intro
clll('('(] E'l'pnrntply. 
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~lo"tli(' :;ll'lIint- hlln' lH'l'n :-:hown to hI' tt:':'oeinted with t~l' O(,(,lll'l'enCe 
of mll:'Hie in ('oIllIlH'l'<"ial yurit'tips of sugn1'ealll' in Louisiana ,;in('e the 
P:d::;tl'll('P of ,;trains was first l'('l'ogniz{'(l. 1'11(' [,plutin' pt'enllelH'l' of 
strains in til(' ~()uthl'l'll l.'nitp(\ ~tnt('s from 19;12 to l!HH WtlS Rlmlipd. 
Binep 19,i6 n nt'\\" strain. H. ha~ llredominlltl'd in Loui::;innn, an'peting 
Yl\ri('tips hitlwrto ('on:,idl't'I'(\ highly l'e,:i,:tant to 1l10~1aie. This Rtl'llin 
nl"o inf!'pt,: brpC'ding ,:to("k,: that an' highly l"Psistnnt or imJnulll' to 
otlll't' ,:trains and thll:' ('olllp\ieatl's thp pt'obh'Ul of bn'pding fot' mosaic 
rl'Sistlllll'e, 
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