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The tobac,o crop 1n -Southern 8bodea1a 1e subject to 

atteek ~Y two tuagua diaeaaes which ~•uae more 1oea ot 

lear eYl~ r'T 7ear than •D7 other rector, na ely brown or 

~1 \erner1a apot (Al temarla loytpel! Rll. & S:y. \J eson ) 

anc1 frog -eye ( Cercoepora n1 cotianae :-,11. Ev.). tthe 

f orme r diaeaae , el tho .;gb appearing in a mildt r f orm on the 

send _veld, ts very d etr'active on the heavi e r types of aoil 

susr eating the.t · tbe trouble ie at leaat ln par~ nutr1 t 1onal. 

The latter dieeaee t a wideapread thrf}UE?bout the colony end 

1& 1 on the beeia .. f acreage aN"ect ·d, tbe C&tlae of 8 greater 

lose of l eat t hen the ·t ormer. 

ork at t he Tobacco Research Statton, Trelawne7 during the 

laet t o eeaeone haa been la rf"el7 directed t owards a more 

complete underetandi na of theae diaeasee. In the ceee or 

brown epot, particular attention hea been pe1d t o the 

nutr1tiona1 aepeet and the Wl\y in which t he fungus pere1ete 

t'rom '1 ar t o · ye ar, while he ~rog-f-! ye roblf>m he~ been 

t ee led more directly by the stud cr poa1t1ve control 

meeauree. 

r- racticel eonaiderattone haTe been the primary ob ject 

or t he work but the problema heve al 1110 been appr-oee hed f"rom 

a n a caderr. ic v iewpoin t end the rundl!ment e l ea1~ecta or the 

diaea e€·9 have also been etudied. 

The wo rk on !-1 terr:e.rie. lO!l£1 e• wae started or1g1 nally 

while the wr1t <r wr. e 6t the Imperial Collef!'e of -..o1ence 

Tecnnology, LoDdon~ 'certain portions ot' tbie \lio rk have 



been r e te he e in odi 1 - '£ r the r . 

t l eo 1 ti s of b 11 t ' b t th eo e 

of t n n r 1. y t ndd lon n lin 

/ .. e n c iven e t nt f or 

ltho fh b oth r c !l ed b y r .,...b rn th thod 

of co rol nd r inv' t tion 1 fT r id ly. 
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Brown spo·t of t()be.~co w.as . fir·et record~d rroa N. Carolina, 

t. . S . J.. ..• · in 18 92 by al1$ & Eve rhart {6) end. ~as asa1 r.ned to 

!Aeeroepor1um lone1pee n. ep. Sin_e 189?, v9rfoue reports 

have b~en made from eeverftl cthf"r tol>ecco- e-r wing states in 

the . : . A. 

In 192L~, a brown spot diseeee bece~e conepicuou.s on · tobecco 

in Flor·ic1e . Tiedole {19) isolated - tJ e fi)ngue in 1 9"5 and 

f'ound tt t.o be en Alternaria. iednle & .edltine (lo) 

considered that the difference bet~een their i eola t i one and 

those of Ellis & f.ver·hart did not ¥'errant the ereeti n of 

a new spec1ee, but ~1nce the spo1·e ~ were producEd in chpins 

in t heir culture , th~y proposed e new combination -

Al t er·nar ia lonv1Ee! ( :11.& Ev.). P roof ·of the pethogen1c1 ty 
. 

of the f'un£UB wee est-ablished by Tiedale & fladkine in 1927. 

Hopkins (9) reported the disease in -;;:hodesi e in .1931 

under t he name ·of Alternaria leef-epot ( ·• tebeeina (r;ll.& 

v.) ffori). In 1939 , hoY;eyer , having examined p ,pere by 

Tisdale &: r.edkina end Gulya. ( 8) , no >:k i ne (10 eeme to 

the concl ue l r>n that the f"un.£.18 concerned 1n r~hode~ia we.~ 

t. denticRl ..- i th A. loneipee tmd A. t ebecinum of Ti sdale & 

'"·e.d : i ns ~nd GulyRs respectively. Since ~'oFon (11.-4) in 1 928 

hsd alrf"ad y set up the binomi.al h._. long t ···es (;·:11. &: J'~v. ) 

Mason, · Ho7 k i ns d~clded to ~tdopt thi e neme fot• t he lliodeei.en 

fun,£ue . 
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ieda le · adki ns (1 9 ) ce rried 0 1 t t he ~i ret d t a iled 

obse rvati ons on the diee se, et dyi t he physiolo y of 

t he f ungus and t he s uec tibility f s v r t obacco 

varieties . he y t'ound no varieta l d iff ren c.ee 1n s scept1bil1 ty 

b t stressed the ne e s s ity f mai nta1n1 g vigor ous growth 

t o avoid infection. 

Honki s (11 ) has observed t he disease in t he fi ld ov .r 

number 0~ ye ars nd has cur geet d th t euece tibili ty is 

gov rned by the nitrogen balance in the plant. S seeptible 

l . a~ on an lysts wee f o nd to be l ow i n mi neral s , e eeiall y 

phosphors and pot sh . Ho kine has a · s o obe r v d potash defic 

-ieney symptome i n s e v rely i nfect~d p ts i n the f ield . 

'i'oba co grown o . th same s il f or the second or third 

e , pon i n s uccess ion hF~ s lso b en f ound to em 

s uscep tibl e to bro n s pot, pr e eum ly d· e to a f 11 in the 

l evel of ava1ln l e min r el nutrients. 

l opki ns st tes thet the :fun ue h s r arely been e co nte r ed 

on se 1 i n s. In 1948 , he rep or t d typic 1 inf ction on 

you seedlin s, h' l transp l ant ere found to h v more 

1 1 s 1 o ns • ( 12 ) . 

h r it r csrr ied o·1t e:x.per1 e nte 'ith A. longi pes 

i ol a tee from hode r ia, i n , land during 1948. ork wes 

co fined, however, to g reenhous 

The main conclus ions e r1sin 

sumP:ar1 s d bel ow. 

1) Suscep tibility or tobacco 

and labo rs to r y 1 vestigatione. 

from thia o rk a r 

i nf'l ue nc d by t he nut r ient 
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supply in sand culture. Hedi m N, and def'ici nt p snd K 

f voured the dis se. lants r own t hi h N, P end K levels 

were l ~ ast s usceptible. 1 h P nd fertiliz r s in soil 

d "d not e1 nificentl r ed ce t he dise ee • . 1tr en ep lie 

as l H4) 2so4 produced more susceptibJe plants t han . a o3• 

2) , oba'cco se d ings ere found to b only eli chtly 

s usceptible: infecti n aa atypic 1. Susceptibility incre d 

with e. ,e. 3) 'lhe f un us was found to be s l i ghtly pathogent~ 

to pota to. tom to, Capsic .~ sp., _!c sndra~s l o ides and 

Dst11re. etramQniurn. 

1. 

' he writer obeerved in a previou.s ex rtment that the 

eusoept1b111ty of tobacco to A. l ongipes as i nfluenc d by 

the ratio of 1-l :P : K s pplied to pl ants in nd c l t ure (17). 

I n t his exper1 ent, only t hree 1 vela of' a ch element ere 

used, makin ft totel f 27 t r ee.tm nts. 

he pres nt e.x e.riment w . modi f i ed t include 1 ar .. r 

range of each of th three ele ents · , P , X n e e ch w s 

v ried independently of the other t ·o. Two sources f nitr og n 

r compared as t o thei r eff ect on susceptibil i ty of tob ceo, 

n ely, s odium nitrr te e d ammonium eul h~ ve. 

Tobacco seedl in s ere g iown 1n andy l nam in s ed pane. 

At the t hree to f rn1r lee:f' ate e, ·eeed1.i s ere pull d, the 

roo t s we hed to :f're them from so i l d transplanted 1 to 
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we hed sand contained i n 5" pots. Pots ere ne 1nted on the 

i nner surface with bitumen pe int to eliminate miner al 

e f f ects from the c l ay. The experi ent was arranged as a 

r ndc)mized bl ock wi th three r eplications of e e.ch t rea t ent. 

}Tutri ent application. 

utrient treatments we r com ,1enced 7 ( ays e.fte r potti ng , 

t he plants being pott d on t he 3rd. June 1949 . Nutrient 

solut ilons were n ad up to provide be t ween 0 and 100 r .ms . 

of eac h element per we ek , ond mi nor ele ts and i r on nd 

calci um in edditi on. "hen one of e e l em nt s we ~ varied, 

t h ot her ·wo • re eld e.t cons t a t evels. 

By t he 12th . Aug1..st 1949 , i t vas obvi o s t a t tbe plent e 

w re no t re ceiving enough nut r ients o t hat t e n xt 

appli cation was t~ebled and all subsequent applica tions 

were doubled. T e orig i na rates of application e r e shown i n 

T b es I t o V, b t the e.tios rema i n d the s e a t the 

1 ncree.sed rat s . 

I nocul a t ion . 

Inoculum es pr epa red b y ~ashing spo res from a 5 ~ ek-old 

cul t • r or A. longi pes on cornme al e.ga r {T . R. s . 25 , hi ghly 

virulent in the f ield ) and filteri ng t hrough f olded usl i n. 

Inoculum was applied b y s pr ayi ng the leave s ith e 

De Vilbies atomieer . P~ents e r inocul at ed on the 7th. 

ep t ember 1949 . No reeul t s w r observed b y the 16th . nd 

the pl a nts ~ r then r e1nocula t d. T e abse nce of any 

r eaction may ave been t he r e· l t of lo ' ni h t t era t u re 

end low humidi t y. r. r eenhous t ern erat ur es ere t herear t r 
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maint i ned bet een 18° end 30° c., artifici 1 hest being 

supplied by Valor Perfection oil stovee. 

Disease estimation.· 

Disease reaction alB poor d.ue largely to t he d1 ·fie 1 t y 

of r.te.intaining a satisfa c~ory humidity at t his time ·of year . 

The numb r of infect d leaves p r p ant an the 

a pearance of plants was corded 10 days afte r the s ., ond 

inoculation. An arb1 t ary index of e v ri ty of infection. 

w s given to ae h 1nfec d. le r on pl ts s t'o11o ·s: o, 

1 , 20 , ·30. he index w s m ltiplied b , t he numb r of 1eev e 

e rreepo d1 ng to 1 t and e. t t a l as ,ad eo up for e· eh. p1 nt . 
•· 

e . g . a p lant ith. t hree leaves infecte d. , scored 10, 10 , 20, 

would have a total of 40 . Figures i n the ablea show the 

mean indices for three rep11cet1ons. 

The t hree series for N, P a d K were ce:rri d out to~. e-ther 

so t hat r e l t s may be eompar d o. e element wi th noth r. 

alt itro en 

Na o3 10 mgm.s . N/ec . 0 - 10 
NHJl ) 2so4 •t 0 - 10 

Na2HP04 '" P/ec . 1 

K2so4 " K/cc . 1 

Minor elements 1 

Iron 0 • .) 

Calcium • 

Phosphorus 

- CC/V:e k. 

2 
2 

o- 10 

1 

1 

0.5 

o.s 

Pot eeium 

2 
2 

1 

0 - 10 

1 
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nt, c lci 11 nd r on s . 

I 3Bo3 3 gm • , n o4 . 5H2o 2 

0 . 3 s . , cuso4. 5B2o 0 .1 

t t r 10 o c . 

i o .s r 

. , z ,a4 . 7H
2
o 

l • ' • 04 s . 

C ci um l ti n: 0 12 12 

so4 15 .1 s., 
. , ater 1000 cc . 

I ron ol uti n: '1 rt r i c1.d 15 fm • • t r 1 

Results. 

.J.:._rogen S ries. 

The b sic nut r ients ar shown in Table I . 4 e were 

t ·o sets of p t in thi s series, one 

other ( NH4 2 o4. 

itrogen ws ddd ed in doe of 0 - 100 ugms. p r e k 

or mul tip es of th s fi r es. Inoc lation resu te r·· i v n 

1 n ab 1 s I I nd I · d a ill str t din Fl . 1. 

'l' b e JI. 

J a 3 · 

a d. pp r nc pl t e s ve rity 
m .m . 1 n · ind x . 

0 + + N d fic iency nil 

10 2. 0 26 . 6 

20 i .. ht y y l l ow 1 . 0 3 -3 

40 If " 1 . 0 10 . 0 

60 no r 1 1.0 16 . 6 

80 v x·y gr en 1 . 0 10 . 0 

100 1 . 6 16 . 6 

cc . 
0 
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The mll1n effect of nitrogen e.e. NaNC 
3 

w s on the growth 

of the plants . Optimum sup ly of nit:r gen at the partie· l e r 

P and K levels used wee 60 ru.gms . · i gher or lower 

concentrations were noticeebl e by t he co our of the pl ants. 

elati nship of nitro n to diseaF-e reaction s 

c omplex. lente r•e ei vin no· 1 t ro en re not effected . 

t ax um infection ccurre ~t t 10 ·.gm. nitr en level . 

here was certainly a higher int'ection index et the highe r 

nl tr r en levels , b t he lo•e st index record ed was t the 

20 M . level, ani .t erm d'ate concentration. 

Table III . Influence of N on the sro th a~~US£ept1 il.!!z 
o"t tobacco to A . longipe·l!· 

N add d 
mgms . 

0 

10 

20 

40 

60 

80 

100 

Appearsnce plants 

+++ N deficiency 

" ., 
++ 

s l ightly yellow 

v ry f. r e n, 
crinkled. 

e&n No .leF~ve·a Severi t r 
infected/p nt ind x. 

.....--.--.---
nil 0 

1 . 0 10 .0 

1.6 16.6 

2·3 23 ·3 

1.6 30.0 

1.6 ,e.o 

1.3 33.3 

Figures for diae se seve rity in ( N ,4) 2~ 4 series di f f ered 

ao ,e ·h.e.t from those in the Na o3 ae ries. ' ·her we.e e 

ro r . sei~e iner ase in disease from t e l ow to the hi h 
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l evels. The t o t e o f the severity indices f or the 

( ..~ H4 2so4_ series exceeded the total of th e Na w3 series 

by D eonsidPr e.bl e amoa nt. Th s ( rn4 2o04 produced more 

sus~ept1 bl . plants t han l'1a im
3 

when di f'ff-: renc e s of 1 eve l 

were el i mi'na t f'd. 

The p . ants in thi s series were of e peculiar texture , 

wh.e leavee be1ng v ery crinkl d e.nd mo t tled • . 'his we.s 

par t icul a rly no tie eb · e at t h e hi gher 1 evels o .c. ( J: H4) 2so4. 

It wo ld appear that the m1~. ion 1e in eom~ way 

detri ental to t he good g r owth of tobacco .e d therefore 

p r diap BH" plant s recei vi g th i e · s o rce of nitrogen to 

infection. The effect o~ NH4 on 1ncrea~1ng t he ·auscep tib ili .y 

of t becco to a ttack b A. longipe~ h r s been not , d 

previously in Poil (1 7 ) . Bee11m0n t (2) d iecueee s the e . 1"ect 

of trnt~ end i t s toxic ef'f f> c-t f o r tobe C' c o in Ani r iel! nd 

st t s t et t h j s so ree of p r dispos s plan ts to 

psr es1t1c attack . 

Phosphor~• .r i e a. 

Br sic nu t rients a re g iven in Tab l e I. Phosphor us es 

added a s Na 2 o4 in do~ee . of - 100 , e. p r eek or 

multiples of th,ll'!fi gure e . 
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Table 1V. I nt'luence or P on the gro•t e nd susceptib111 tz 
or tobacco to , . • lODf1pes . 

.P added pp earanc p ante · !{ean Ho . l e ves verity 
tl '!tlS. i nfected/p l ant. i n e:x. 

0 ++ d :t1eiency; 4-0 1 3 · 3 
n «? r ic s-pot '1 n~ ; 
elong t d p tioles. 

10 8 i ghtly y .llow. 1.6 36 .3 

20 ft 0 .3 . 6.6 

40 , ,, 0 .6 6 .6 

60 " tf 0 .3 3·3 

80 stu .t ed , yel nil 0 

100 tt If nil 0 

hospho s app e a r ed to p roduce symptoms f nitr o en 

d f1c1 eney above 2 m-- e. pe~ week . Concentrations of abov 

60 rn s . per eek produced stunt d lants. 

The disease reacti on wlth phosp c r us Y.: s v ~ ry me.rked • 

.Absence of ph.oaphor s r e s l te.d in a ve y high i ndex of 

severity. ' he addition ot phosphorus bro ht t he v lue to 

less th~m o -e hir-0 of t at ~1 t t phosphor e. At h i her 

lev s of p os;pho.r •1s, di see.se s v ri ty fell off'. o attac 

oc urrP a t t e 8 d: 100 gm . h oe · o s levels . 

h o s p orus e.s th r efore an 1m .or nt t ctor ov rni g 

the s u sceptibility of t oba co 4 0 

of ph e horu s is illu str-at d graphically i n Fig. 
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Potees1um .Ser1es . 

Basic nutriente are given in Table • Potese1un was 

added as K2so4 in dos es of 0 - 10 m rn • per week or 

multiples o~ thee fi res . 

Table V. I nfl ence of__g_.n-==--""t...,.h-.e~g--r ..... o-..T.'...;.t-"-'-_______ ..;;;_.;.~. 
of tobac£_o t _ • longtpee . 

added Ap earanee pJ nts i . an . 1 ves 
meme . int'ected/plant. 

0 Severe r defie . 3 . 
Crfnkling & 
f ir1ng f leaves. 

10 e l i gh t . y yell ow 1.6 
crink ing . 

20 sl ig t y y llow. 1 . 6 

40 tf " 2 . 6 

60 nor al 2 . 3 

80 It 1 . 0 

1 00 If 0 . 6 

Sev r•i ty 
index . 

103. 3 

,30 . 0 

16 . 6 

:; 3· 3 

2.3. 3 

10 . 0 

6 . 6 

evere symptoms of :;o ta.f:si m de ficiency s ho ed up only 

in the ots r c .iving no tassium . All the oth r plant 

of' ot eh deficiency syrr to 18, th ugh so e ·.ere 

s 1 htly yell ow . 

8 gh in len t r eceivjng no 

p t e si 1m. . Se ve rity fell of f w t h incree. s1 

20 mgms . , t en ro e to an ther 1 h level a t 40 m me . , 

t hereaft er f alling of again to a lo f i ure at 100 rngms . 

The e f fe c t or p t ei um is shown g phi cal ly in Fi • 3. 
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D1ecusa1on. or reeul.ta. · ~ · .~ "' -· .. 

The index ~r ·aeT,enti · ui~<t' h~re should g1Te · ~ 
' .... - ' ~ ~ ... ' ' 

.,("" . ·.,· 

nurnbe;r- of ' tesiona 18. not' wfthout dfn-leer .• since . 1 t ' 18. 
. . ' . . . 

. in the inor.ul~m~ ~gsin, le_e.to.fl's ., run tog:ether .. so that 1 t "-ie. 

n~t el~aye p~~B,i bl~ · - ~0 ~o~nt ~U:a·~re·t~· '-'P?t_s. <1'~e ., .. uee -ot . . .. 
. ' . t 

an arb~ t~· ar•y index obv-ia.tes some ot: these · sou,rces o~ . error • . 
. 

There was good agreE!me~t b&twP-en. rep1 icetes., eo that 
-

an enalyaie. or var1ene~ . wa~ not . neeceea.ry to eet~blisb th~ 

effect of" the three pr~nc.t~al ·. elements " on !h~ . eueeep tib_ili ty 

.of tobacco to hrown a pot. 
, . . . 

The main ~ea.iure eppatent 'fl8B J;.he. ma~ked e~f~et .of 

pboeph.orue on · the ineidenee 'and aeTeri t7 ·o f'_ etteek. · 

oteesiam, while reeulting' in a hig~ die~ese index· when 

absent, c!id ' not reduce the disease :to . the same extent at 
'" : •· •. , ' . ' . ; - ._ ' • .:· • I . 

the higher leveli. ~e d1t! · phosphorus·. · : . 

The ef":t'e~t or ni it;ogen ~ee not · marked.~ . ~:x;cept in :e.o fa:r 
. . . .. 

ae N_eNO) pl"'d.~~~~d . ~eae ~uac~_ptible plant~ than . (NH4 ) 2so4 
": -~ ... .-::_.,. ·.- . ' 

.. ·-~· . 

The- ex.periment 'wae· oo..:.d.~u~t-ecl .. at · .«n· ell-round l ·ow level 
• • • '" .. ~. • # l _; . ._I ~ ... :. 

of nutr(t.ton. ·'This wsf! - to ·endeevour.· to nr~ot..,· the . •::. . - ' - ... · 
. .., ~· 

maximum e:nount of disease · end .to aho1r up ·the eftecte more 

cleer.l.y. Th e writer (17} hae shown that high levels o:r 

nutrition result. in a decrease ·in d1•eaee e~verit7 • 
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.f\, t the commencement, the rat ~=> of nutrient application was 

considered sufficient. Later, h T'ever_,· when demands 

b carne g r eat t'r, t he quent1 ties l'lere incree·sed es ste_t d 

ef!rlle- r. l~verthel.eee' plants ~ e near starva..tian 

conditions from the point of vi el!i of the princinal 

elements. 

' ve ral l , ree 1 ts e ree c losely wi th tll'J Be obtained 
c . . 

b the writ. r in .ngl and (17). i.e. phosph r ue snd 

pote.ss iu ar•' the mos t h iporta.nt elements r overning 

s uscePtibility t o A. . lo-qs1pes b t t hAt T>h08phorue is 

rel ~ tively mo 1·C' i nipor_tent t han poteeeium. Nitrogen, while 

influencing the sev ri ty o:f etteck by its :"resence or 

abeen~e , doP. s not ca' se eny striking increes'e i.n disease 

with increase in concentration provided 1t 1e ·balanced 

by phosphorus -nd potassium. 

2. Fi eld f ertilize r t r i nle: 

As mentioned prev1 ously by the lir1 ter ( 17) re ·.o r ts of' 

increased or decreased s ue eptib111 ty to !• longipee were 

b sed ori ginally on .0bservations of' infected cr~ps. No 

infor~etion is sva1lable f r om exp rim~ntal lay-outs. The 

da te available r elate principally t o the effect of t he 

proportions of N, P end K on susceptibility. 

Gt·eenhouse ex .. er i a.e nts in s nd culture neve shown that 

Yery significant reeults ay be expected~ in this medium 

from i ncrease in t he phoe .horus and potash con ent of the 

n utrient sol ~t1ons. 
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Obeerve.ti one on two edj 1ning erop e du r i ng the 

1 48/49 season. euggee.t ed that b ron ( .as borax ) i~ht 

c ons iderably ~nf'luenee the euecf' tib ili ty o.f tobRceo 

o b r ov1n spot. )J..'he t YJO crops were eltE·d on eeeentiall y 

tl e same type of soil and 'fiere planted l!t the eemc t ime. 

The one crop treat d with eome 4 11)8. borax t o the acre 

was l i htly infected b y the fungus while the other was 

badly damaged. Ifumei•ou e l' eporta from farr.n.ers suggest that. 

borax red 1.J.ce s disease intensity but in t l ese c.ese s t here 

have b ,.en no edeq. e.te controls . I t is or interest to note 

here, ho ever, t h!\t Neergaerd (16) stat es thet Gi gante 

recorded an irunease in reei .stanee of potat-o to Al t erner t a 

!£~ani by the use or . bor ax . 

.1. e ex e iments descrtbed here were · ,ade t o det f· rmine 

whe t he r signif'icant con rol of brown s·~ot e ,' lld be 

a chieved. b y s up )lementing stan dard :re .t il1 zere with extra 

phosphoruG and. pota sh and t:·i t h b ore.x. 

Exper i mental details. 

Experiments in each case consist d of' a unit'o:nn ar e. 

of' 55 1/40 - sere plote o:r Bonanza tobaeeo spaced 3' x 3 •. 

he deii ns were · randomized blocks with five replications 

of eleven treatments. Detaile o:r tree.tmente a 1e given 

in Table VI . .. 
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.. 

Teble ' • ~til1zer t reft tr .e n te . 

o. J 
K x o . N 0 K . 

-- - -
l. 6 0 ' 1 2 8 7. 10 1 2 8 . 
2. 3 13 . 8 8 . 3 " 13 8 + 1l'b. . 

borax/acre. 

3. 3 . 1 3 • 15 9 . di t t o + 2Th. ., ·• . 
4· 3 20 • 8 . 10 . dit 0 + 4 lb. n • 

5· 3 : 20 • 15 11. dit 0 + 6lb." . 
6 . 0 . 13 8 . 

~--

X N as NaN0
3

, p as superph<,>sphate, K as K2so4 • 

Natural inoculum wa"' re1 1ed upon to infect the 

experiment al areas. In eeeh case the previo l s crop had 

been be.d.l y infected. with brown a ot and t e i nf'ected stalks 

we re harr owed over the surface to pr ovide t b,., inoculum . 

iseese eati . at ion. 

As it s only possible to visit the exp ri. ents 

f . r tnightl y , he exact date o the ap ear nee of br wn s p ot 

is not known . I t appears to have been 7 - 8 w eke aft er 

pla.nt 1 .g out . 

The f i r s t es t l ma t e s -or t be per entage 1nf'e c t 1on by 

_.;.;....;..;...;....;.~;....;;...;._..:l:;_o~n..;;.!g..._· 1;;..·_e~~ v. ez·e made on t he 27th . and 28t h . 

Febr uar y 1 50 ebo~t 10 - 11 w eke after planting out, and 

t he eeeo d est · , a t .s t ·o weeks later. 
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A weight ed pereenta .e o:f i nfecti on was obtained 

according to intensity of attack. The methol used was to 

pl&ce e ach plan t into one of fou r erbi t r a ry c l !l.see e as 

:fol"' ows: 0 no int"ect ion, 1 l ight l!potting of lower~ leaves, 

2 heavy spo tting of ·lower l e ave s; 1 · ·h t on uppe r l e e.ves, 

3 heavy spottin on entire pl ant. ·tor convenience, the 

d ata e1 e r educed t o e e · nt; l e fig :J.re f r e ch lot - an 

inf'e etbn i ndex nft er t he method o:f . cKi nney (1) es f ollows: 

Experiment 1. 

So i l: 
ot a tion: 

• arm, Sinoi a . 

Heavy rey e nd. 
Tobacco , .aize, ~ .eize, al l ow, Tobacco, Tobacco 

( Expt.) 
·- e sd bt~ds sow : 13/10/49 . 
Pl ant€d to l and : 13/ 1 2/49 . 

l' ertilizer: Pr -t'e r tilized 75 lb. cups 22/11/49. 
Post-fertilized 75 lb. c 11 a 17/ 1/ 50 . 

Table VII. ean int'ection·"' indicee - Romaez. 

Treatment 

6 . 12 • 8 • • 

3 . 13 8 . 
3 . 13 :15 .. 

3 " 20 . 8 . • 

3 20 :1 5 

0 p 13 . 8 . . 

Mean Int'ection Index · 
27/'2/50 13/3/50 

24.4 48 .2 

28-9 ,..., Q.2 

26 .6 50.9 

2 ·4 5 .o 

2 49 -4 

25.8 48 .5 

con td. ove rleaf. 
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Tabl e VII. contd. 

---- - -------"'"'----
Trea t ment 

10 . 12 . 8 . . 
1 lb. borexjacre 

2 lb. II ,, 

4 l b . " f'l 

6 lb . " 
,, 

Standard errors: 

oil: 
otat1on: 

r own- red ea dy loB • 
Tob a cco, m bacc ( •xpt.) 

... eed beds so n: 3/ 10/h.') . 
. . lant o lsn :r::/ 12/ 9 . 

Fert11iz r: Pr ~ :fe T·ti l. iz ed 75 lb . c ·;. e 23/ 11/4 . 
Poet-rert ilized 75 l b . cups 17/ l / 50 . 

----~------------------------- ---- -
Tr at ent 

6 ! 1 2 : 8 

3 13 8 

. ean Inf ection Index %. 
2c/2/ )0 14/3/ ,.~ 

-----------·~----

75 -5 

70.2 

c ontd . overleaf. 
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Table VI I I. eontd. 

----
Treatment Uean I nfection 1nd _x 

28/ 2/50 14/3/50 

1 13 • l 5 32 .. 1 74 -4 • 

3 . 20 . 8 34 -9 72.3 . • 

3 20 .. 15 48 . 6 76 _. 6 . 
0 : 13 . 8 35 . 0 6.1.8 . 

1 . 12 . 8 3 ·• 3 7 · 2 • .. 

1 lb. bo a.x/ecr 32 .6 75.0 
" 

2 l b . -' 2 . 8 66 .7 
' 

4 1 . I I 38 . 2 69 . 5 

6 lb . fl tf 38._ 76 -3 
-

~----

., tandta'd. ' 7.82 7. 15 rrors : 

- - -
Discussion of r Sl lts . 

Analyses f variance of both est:Lmat es a.nd i n both 

exp riments_ showed o sign f'i cant dlf'"ferencea for d"-eease 

d at a between treatne nt e ( e.pr endi x 2a,. ) . 'f he ef:f ct of 

f ert i lizers on yi .l d is not known: obvio· s di t~i cul tiee 

pre sented themselves in the recording of yie ds on farme 

vi e i ted inrrequently. Visual ef'f'ec t s of' ti·ee.tr.,en ts wer e 

o.nly noticeable in J .. xperi .ent 2 , llhere 1 t .as poe ible to pi ck 

out t he plots receiving no nitroeen by titei r colour. The 

t ob acco i n ~xperin ent l as of 

i rre spective of t ree t uent. 

unifor n dark ·r e ·n colour 

Coupled ith t he l i ghter z-een colour i n the non-n.i t r a t ed 
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plots in ~xperiment 2 , th re ar, a lo er but non­

s1 nifi can t f i gure fo r t he ercentege infection . 

The reaul ts were in marked contre,et to the very 

def'int te reeul te obtained in !I!Bnd cu _ t ure: t he y agree, 

however, with a previ ous experir ent conducted b y the Tfri t e r 

ue i ng soi l in pots {17) where _fo r fertiliz e r rati os 

showed no si nifi ant diff er'f' nce~ in percen t s e t nfection, 

b .. , bro'Win · e ot. 
.. 

It can be concluded t hat tbope elemente ree onsible 

for reduction of dise ase in sand culture, ne ely 
t I 

phosphorus and potasaium:~ are in e001e way inactivated 1n 

eo!le. t i.e well known tha.t. phospho r us readi l y b e co ea 

unavailable on some soi la. Increa~ed o·r decre_esed n1 troeen 

in no way aftected t he pe r ce nt age inreetion so as to 

• - ford prectiesl con t r ol. 

B rax ha no e "'f r:ct on th e s uecept1b1li t of tobacco 

to brC'Iwn spot at the r e t e of application used here. 

r..o111e remarks rer arding the ex. 'rimen tal de sign of t he 

tri als are rel evant her e. 'rhe e f tect o_t . a plot on its 

1nmediate ne i ghbo rs must be conaide rebi e. Once a pl ot 

has. become infected, it r s 1e e the potentinl i nocul um for 

borderin plots. e ·rong case existe tht.refore f or 

isol ated treatment F~ . This would enable any dif''fet' ncee 

between tr·eatments to be accentua t ed. Clo ee pl an t d ­

mf!ize or other· non-E&sceptible cro plant<" d r ound the 

expe r i mental plo te is . sug~~sted. 
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A certain measure of resistance as found to exiet 

in the variety :hi te •. tem Orinoco w~en -four varieties 

of tobacco were tested f or s usceptibil i ty to brown ep .t 

und r .- t' eenhouse conditions in ~ng and ( 1 7). The four 

varieties c ould b arr anged in ord e r of susceTJ tibili ty 

ae follows: o ta.nza, ~ · illow Le af' , Jamaica ;ra_pper, and 

Wht t e tern Orinoco. Statistically, only V. hi te Stem 

Or i noco was less at tacked t han the other three ver·1et1ee. 

It was considered to be of interest t o t c- st a large 

numb r of varieties for susceptibility, particularly 

those eui t ed to heeTy eoile. A numb e r of sampl es of se fd 

of varieties sui t abl e for culture on heavy soils was 

obta.i r ed from I<J ew 2e e land end t he o. s .A. by Dr . J.C . F . 

Hopki ns of the S . hodesia Dept. of Ae~ie lt ur e . 

r leven vs rietiea, includinp the four etA d e rd veri ties 

were ehosen or . the expe r.ime nts. T.heee l\'ere test .Cl both 

in he greenhouse ander more or less centro led conditions, 

a r:.d i n t h e field in districts wher·t:> b rotm s ot hat become 

e. 1roblem. 

1. Greenhouse experiment. 

Five potte~ plente or e ch va riety were grot>n under 

a p roxima t ely uniform eondi tiona in the gr E-enhouse. :ach 

p e.nt wa - sup _ li ed with a 200 lb. eup or 6:12:8 fertiliz <=-r 

mix t ure three days efter potting. Four we eks after the 

:rertilizer application, the pll~at_s,. were s prayed with a 
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e ore euepenai n of Al ternaria l onc;i pes from e 6 week 

-old .cultur-e. lente ere k t m'11 st eu~eequently 'by 

atomizi ng ·i th wate r as required. he exr: er~tme t was 

arra g as rando .ized b ock. 

Heeul~. 

Disease data were recorded three w eke after inoculatioa. 

The I''eaction was slo' due largely ·to low :nig t t~~m ereturee 

and low humidity ( ay - June) . he totBl diameters of 

spots on each let t ~ere ob t ained d th - se f'i urea were 

then divide d b y the numbei of affe cted leaves. 'fbe data 

were treat t·d et- tistica ly b,- t he a rtelysi.s or variance 

e: cndix 2b. •ea e f or vArieties re g iven 1n Table I .. . 

Veriey 

,one.nze. 

!nj.t e tern Orinoco 

illow Leaf' 

JM'laiee .rap er 

c.?.( Tamaica r. x Bonanz ) 

Oxf'ord 26. 

Harrison's 0 pee1el 

Yello-w lfammoth 

Gold Dollar 

Broad .Le at' 

Special 400 

HeF.Jn .Pi sease 
..,.a t a 

mr . ·---
23.20 

ll.J .• 5 

12.56 

17.40 

12.10 

9.04 

16.28 

15.30 

19 .66 

9.21 

r of ean . 

150.8 

94 -3 

129.6 

82.1 

113.7 

79.1 

59.1 

106.4 

100.0 

128.4 

60.1 
contd. overleAf'. 



Variety -~ee.n 15.38 

S tend e.rd error: l.1 .• 23 
Sign1.1"1 cant d1ff erenc s: 5 ~· : 8 .5b. 

1 ,...' :ll.l42 

100.0 

Two varieties were outstanding in showing tolera _ce 

to at t ack b y Al terne.rie. lo~i ·pee, namely 1a:rrisone Special 

ond Special 400 . heee v~r1et1es were eif'ni f' icar tly lees 

et t r: ked t ha n o. anza e.t t he l ,. 'b point nd l ees t h n 

r ad nd illOYJ Lcpf nt the sr point. Oxford 26, Jama i ca 

Yrr ep er Bnd •. hi te Stem Orinoco .,ere lese f.lffecte ~ than 

Bormnz e at the 5;: p oint. Bonanza .te taken he r·e ee e. 

ref~"' ren<"e s tand rd : 1 t ie normally a b l hly llSee ·>tible 

vari e ty. No ~i gn1f1 c ent d i fferenees existed between 

Bon enze, '1llow Leef, Breed Lee<f·, • 7., Yelle.- ~~eJr.mo th 

and Gold Doller. 

The four ver1eti e s commonly gr wn in :hode sie cen be 

arrenged 1n orde r of s ceptib111ty es foll we: onanz$, 

Vi'i llo Leaf, · ite Ste-m Orinoco end Jamei~P v,·ra >per. 

These f1 ures e.g ree well with t ho s e obtai ed by the 

wr it r in e -previous e:xper11T' ent (17) except for e revereel 

of the orde r of .Jamai c!l V. re ")er end Vlh1 te Stem Orinoco. 

Jamaica ··rapper wae significantly leee diseesed. than 

Bona ze here : this wea n t found previo usly;, 
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2. ield trials. 

· 'he same eleven varieties used in the greenhous 

e "erime nt we r e tried. under· f1e1n condi ti ·ons. As t t 

was necessary to eevry o t t hese exp ··riment , at a 

disttonce from head , uer t • rs end to r•ely on lRY aesietence 

f or plant i ng , s r nd omlzed lF.J'r-O t ·as not practi cable. 

'he va.rietie er . r.l nted ::J.n rellel . tri a, 11 rowe 

ide x 44 ro " 1 ng. i .e. 1/10. acre on a pl e ti 3' x 3'. 

he ex eriments wer "' sit d on· land v·hi h h eAr ied 

o or m r 

Tobacco sta 

ero e of t obacco inf c ' ed with brow s pot. 

s rrom the previ o ·s eason were harro ed 

the so. 1 s nr f ace to rovid"" inoculum . 

D tai s o.f p l n tL. , .fertilizin e c. are iv n with 

e c! o. the f o r exper iments ca r ·ied o· t. 

ion . 

ver 

o· series o f estiL-stee wer rnede of the percAnt e 

brown spot 'inf.ection, a) soon attP-:r the lower 1 eves h d 

ri-,ened, b e.p roximat ely one month later w en ·he leaves 

er overripe. ..stimetes were me. by cottntin the number of 

la ts :telling into .four arbitr ry classes as in be 

fertilizer e:xpe r i .·ente (pa e 15) a d the res ts r corded 

as an index of infection. .o ie taken as t h 

refere nce st an a1·d . i nal o se1·va ti 

experi ente h n the majority o.f 

were com le e-1 ee l"' ed. 

e were mate on the 

veri. ties und r test 

•· 
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Experi ent 1. Sinoie Citrus ~st~. 

eavy r Jd los.r!L Soil: 
otatt 1 : Tobacco, Tobacco , Tobacco (Expt.} 

S ed b eds sown: 27/9/!~9 
Pl~nt ,d to 1 and: 11J/12/h9 . 

Fertilizer: Pre-fertilized 22/11/49 75 lb. cups 3:13:8 
Poe t rert111zed 18/1/50 mixture. 

Table .x. nfect1on indices ·& f' t nel observet1one..t 
2!noia Citrus Esta· e. 

e.riety 

Bonanza 

illow Le ef 

J amaica r r. 

C.7. 

O.xf'o rd 26 

Harrison' A t'pec. 

Yellow ~ emmoth 

Gold J) lle.r 

Broad Leaf 

Special 400 

Infection Indices 

13/2/50 

3~ 9 _, . 
36.8 

3h-7 

27.7 

24.0 

30.2 

27.1 

31.9 

7.9 

13/3/50 

... 4.6 

B .5, 

88.7 

89.3 

59.4 

79.2 

. 75.0 

79.6 

81+.5 

70 .0 

Final Observations. 

11/4/50 

100~ d str11 ction. 

, 
tf " 

" 

., 

3-1.+ sp ot ted le&vea 1~~ft 
Qn 50~s l en ta. 
1 00~ d e etr ction. 

If f l 

t~ to 12 leaves l eft on 
L 1% ple .t s . 

ditto on 26%. 

· Bonanza wee the most aev rely af f eeted variety. Tolerance 

to infection was ehown by Broad Leaf, Special 400, Oxford 26, 

Yellow ammoth, c. 7 a nd . a rrison 's Special early ;f.n the · · 

ripening period: a month later, ·c.7, Broad Leef, Special 400 
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a"t'.ld Harri.son'A Spe e1al Atill emained tole ra.nt. Three 

varieties only~ retained e. pron r t1 on of their lee.ves 

two monthR after ·t h e fi ret cou. ts w .. re made , amely, 

Br~ ad Leaf, s ~e~ie ~ 400 and Herris . n's Special. 

~xperi , ent 2 . 

.He- vy ., rey send . So 1 : 
~otetion: Tobaeco , Ma ize, t aize , Fellow, obacco , Tob acco 

, ·e ed beds sown: 
Plant d to land: 

Fertilizer: . 

13/10/49 
13/12/49 

( ,xpt.) 

.t re-f'e r tilized 22/ 11/ 49 75 lb. cupe 3:13:8 
oe~-fert i i.zed 17/1/50 mixture. 

Teb1e I. Infecti on i ndices ·& observa t i ne, 
'omf!ey-;--fnoia . 

Variety In:feetion Ind t ce P Ftn~l bservatione. 
at; 

13/2/ _, 0 13/3/50 27/ 3/ 50 

--
Bonanza 8.4 39-2 To e retained, v.s~ otted 

'bite St em or. 2.7 4!J .• 3 100 <2eetruction. 

Willow r~ea:f. 4 .8 17.6 !l ft 

Jamai .ea Wr. 4 -6 78 .6 It " 
C.7. 5-4 79.1 If u 

Oxf rd 26 1 L~ . 4 86.·0 H " 
Harrison' :s pee. 3·3 52.6 To s re sined, v.s .otted 

Yellow e.r11rr::oth • 7 90 . 4 1 00-~ destruction . 

G ld Doll8 r 10 .4 91 .4 f! 

" 
Broed Ler f' 11.1 77.2 ll " 
Special 4'''0 6.7 75.2 ,, 

" -----------
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Bonanza ae the l east affected T&r1ety at 

This we a the only experiment where Bonanz:a tel l 1 nto 

the t o erant e · te OJ!'¥. hit Sttem Orinoco, ar i~n'a 

pec1al., Ja aica w rttp""'.!er, 1llow Le t• c·. 7 end peciel 
. ' 

400 were tol ·rant at th.e ripening •ta e. A tliO.ntn later, 

'Bonanza , it Stem Orinoco and ltarriao~'• ~pecial 

re .ai ed tolerant. Si.x week• fd t er the t1rtrt counts, 

onl y Bonanza and Rarriaon's Speeiel retr ained toler.ant. 

E~eri ent 3. yoe;le Farm, 

o 11 : e vy pink e nd • 
R t1on: ob co, Tobacco ( xp t. ) 

Heed b eda eotrn: 3/10/1 9 . 
1 n t d to 1 nd:: 5/12/4.9 •. 

rt111z e rt Pre-fe t111zed 26/11/49 75 lb. cu-p s 3:13:8 
Post-fertilized 17/1/ 50 m1xt r • 

Table II. 1£fect!2__1ndice e & ~1 al obaervati o~~ 
KlQ[ le 1 Kl!lroi . 

Variety 

h1 t e te ·. r. 

'1ll ow Leer 

J ~aica r. 

0.7. 

Oxf"ord 26 

I ·nteetion 
14/2/50 

29 .8 

33·9 

46 .1 

29 . 9 

31 . 8· 

31.1 

Ind1c 8 

llt/ 3/50 

7 .6 

73-3 

n.6 
76 .6 

77-7 

75·4 

contd. 

Fin 1 Oba rvations. 
2.8/3/50 

Fe apot ·ed to· s 
r ta1ned. 
• " 
" •.IJ 

It If 

t t " 
u ; 

overleaf. 
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Table XII . contd . 

Veri ty !n:fectio,n, Indie s Fin 1 bserv tiona 

14/2/50 14/3/50 8/3/50 

Harri son 's pee . 33. 9 72 . 4. Spot ted to n r t ined 
on 55'1.: ants. 

Yellow i!ammoth 33 . 4 86 . 6 100 ~ destruction. 

Gold Dollar 35 . 6 "86 . 6 
" " 

Broad eaf 29 . 3 " 71 . 6 Fe spot t e to s 
r t 1ned. 

S ec1al 1-lOO 25 · 3 74. 2 It " 

variety was m rkedly toler nt t yogle in the arly 

stages of infection, except Special 400 . This v riety, 

however , did not remain tol e rant. Harrison's Sr ecial 

show d toleranc six weeks after the fi r st counts . 

xp ri ent 4 . Dundr nnan Farr , S1noia . 

oi l: . 
Rotation: 

Heavy grey- rown sand . 
Tob ceo , Tobacco , · obacco { . t . ) 

d b de so n: 29/10/49 • 
. P ented to land: 30/12/49 ~ 

r tiliz r: est-fe rtilized 3/1/50 75 lb . cups 3:13:8 
Poet-fertilized 30/1/50 mixtt re; 

Table ·rr . overleaf. 



-27-

Table III. Infection indices and final observations, 
Dundrennari , Sinoia. 

Variety Int'ection I ndices· Final Ob servations • 

. 27/3/ 50 12/4/ 50 25/4/50 

Bonanza 27•2 56.1 ew s ott d to B 
r e te.! d . 

·hite Stem r. 10.8 LJ.l. 9 " "' 
11 ow Le f 17•4 66.8 " 

,, 

Jamaica r. 21•8 52 .8 " If 

c.1. 28 .3 66.8 " tt· 

Oxford 26 1.3 83.7 100 d str ction . 

Harr ison' 8 Spec . 17.6 63.5 Fev. s potted to s 
reta i ned . 

Yel ow 8 .oth. 14 .3 62.2 " " 
old Dollar 33·3 64 .6 " lf 

B roa.d Leaf 12 .4 49.4 50% plants ·i th he vy 
spot on middle l eaf ." 

pecie.l 400 11.2 35-1 Remainder -to 8 r e tain 4 

fbi t.e St em Orinoco , S ecie.l 400 and Br oad I..ee:f er the 

l east affected varieties at t he first co nt, and r~ a1ned 

tolerant t o eke l ater. Only the 1 tt r t o varietie s 

remain d to e r t on ont a f t r t he first co nt. 

Discuesion or results . 

1 0 n of the varieties t s ~ed show d absol t r Ri etsnc . 

Cer t e1n ar i ties, how;ver , sho ·ed t lerane towards tt ck 

by A. 1 ng i pes . oler ce app ared to very v. i t hin a v rie y 

according to t e physiologjcal conditi n . of t he leaf. The 

t wo series of i nfection e~tiu,ates and the f'ine.1 observation s 
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ser'Ved to shov.r how vari eties · r ac t a.) at t he ripening 

eta , b when overripe, c ) in the stae of decline . 

Tolera·nce to 1nf~ct1on 1 . e . abe ·ne e of serious l eaf 

wil t and col1Pp~e of the infected ar .a wes more marked 

in t he f i re.t stage . At the stage of overri enese, ve.rieties 

were not so r d1ly d istin uiehable from one o ~ther, all 

bei ng hi ;hl eusc tible to t he fun . us at this time . 

This i s in acco rd wi th lopki s (12 ) observations of the 

change in susc e tibility of tobac co to A • . longi pes with 

·age. 

: Varieti es showing the maximum tole rnncE. v1ere mo~ 

noticeable in the stage of decline . 'l.'ole ·anc e w s 

exhibited he re by the re te 1tion of the tope and in eo e 

cas s th i ~d l e 1 af . These 1 ves ~er a l l be ly 

s pottt:C bu t r: ad no t n co. 1pl t ly invaded afl i n the 

ee.s of ·he highly suscep tible vari e ti es. 

Eflsu1 tr of t e four experivrents are 1 resented 

re ,hical ly in Figs. 4 a, b, c, d ~h~re c anees of 

E ce tibility with agE: srf; mor readily d iscer·n.tb le • 

. ,ffect of so il t~. 

'he beh vi our o varieti es was no t always f' :Jnd . to be 

consistent from one exneri ent to ano ther . i i'fer nc .s in 

the or·de r· of eusceptibili ty or of tole rrmee were a ttri uted 

t o soi . dit't'e rences. The p r e v aili ng 'V'.r i nd mi f ht a lso 

hav e hRd t1e effect of inereasin the inoc l um on som 
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etri e nd r ducin it on ot ere t s t t n e. bi s 

on certain vari etiee. his explana 1 n a r d o t 

as the inoculum was well distributed ove r the soil 

s~rface on all variety stri e. 

C e in the ord r of e~sceptibtlity ·a 

a k ed at Ror sey. Bona za was f und to be tolerant in 

this exp •r1 ent , whi le it w.s mod rat l y to ig ly 

s see t ible in the ot.her t hree ex eri ents nd was highl y 

s uece · tible in the greenhouse. 

Harrisol'l 'e Sp eial was the most consist nt variety 

ov r t he four expert .ente. Thi e variety exhibited the 

gzeateet ' de r ee of tolerance at three farms, while at the 

f'ourth it was mod rately tol rent. 

It is of inter st to co • re here the f o r co .n.only­

g r own varieties in t eir o,rder · of e usce t1b111 ty over t h 

four r ms. T e fi gur -s obt 1 ed in the gr enho u.s e 

exp r1 . nt a r e also includ d ( Tabl e I •• The ord .r of 

8 118 cep ti b111 t as round to be r la ti vel v con.e t t nd 

was broken only b the r ea11lts f ro Kyo le and minor 

s ifts. 

T b e .rv. ove1l eaf. 
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able IV . ste.ndard t bacco 

reenhouse Sin. Cit .}.s t. Romsey Kyo le Dundr nnan 

a s ica r. Whi t e Stem Or . hite St e Bo anza 'hi t Stem Or . 

' h1 t e te J.a aics r . J ar s ic -r . Ja a i c 'il ow Lea:f 

.11 o Leaf il l o w Leaf •1 o•- L . hi t t . Jamaica r. 

Bone z Bonanza Bonanza illow L . Bonanza. 

To eli inate t o a certain exten t the di f'f erenc s over 

t e f o r so i l ty es, t h arithmetie means of the fi rst and 

second counts ere deter~:nined .for the :four experiment s . 

F-1 ures a re g iven in Tabl e XV • 

Tab e • I nfection 1ndie s - means o f 4 ex12erime t_!. 

Variety ean.s 
lst .count 2nd .• count 

onanza 25 .92 67 . 37 

'hit tern rinoco 20 . 32 62 . 00 

' ' illov Le r 26 . 27 77. 67 

Jamaica Y'?rapper 22.75 714 . 32 

C.7. 2 3.20 70 .75 

oxr ro 26 30 . 20 81. 07 

Harr ison ' s Special 21. 2 65. 87 

Yello ot-h 20 . 87 79,70 

old oll ar 27 .80 81 .77 
.. .. Broad Le a:f 1 .17 67.05 

Special 400 16.66 64.32 



-31-

he eff ct of age on the inf ction ind x is v ry 

clear he re . All varieties ere highly susc tible at the 

tim of the s cond counts . 

Tolerant varietie over all farms w re: hite Stem 

Orinoco, p c i al 4 o, Broad Le f and Harrison' Special . 

P ractical i npl ications of vari e ti a tolerant to A. longipes . 

From a practical point of vi , it would suffice for 

varieties t o exhibit tole rance as far as the ripenin sta e , 

ince reaping pro r se from this tim ror ard . his 

ould al lo of the us of a ~id r r e of varie ies than 

if they ere considered on th b i s of tolerance in the 

s ta e of decline . 'Iho e va:r·i ti s tol r ant in the t of 

d·eclin are n turally th mor r i tant typef:\ . 

Varietie consid re h r y b broadly di vi d i n to 

t o grou , ) narro to Medium f typ , an 1 b road 

1 af t y-pes . Th .former roup compris th f our stand rd 

varieties, eliow ~ammoth, C. 7 and Gold Dollar . h 

remainin variet ie f all in th lat ter group, al though 

Oxford 26 1 of a omplex nature and do s not prop r ly 

fi t her • 

Of th narr o 1 group , c.7 ho d a certain 

m a ure of tol ranee at three farms in th rip ning s t age . 

Over all farms, however , th only var iety in thi group 

that sho ed tolerance i n the ov rri p st e was bit 

Stem Orinoco . 

The broed le f' roup cont ins th three varieti s that 
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exhibited marked tolerance to A. longipes ev n in the 

stage of decline, nam ly Harrison's Speci 1, .r~ road Leaf 

and Special 400 . 

Th broad leaf types are char cterised by the width of 

leaf, upright habi t of the leaves and the decidedly 

yellow cast in th leaf colour. The dark green colour 

indicative of excess nitrogen on the h avy soils showed 

readily on the standard var ie t ies but not on the broad 

leaf types . The nature of the resistence sho n by some 

of these varieties is not kno n but they are clearly 

better suited to the .nutr1 nt of heavy ·oils than are 

the s t end aro types . 

IV . 

An important factor in the control of brov.n spot is 

the occurrence of the disease in s ccessive seasons. 

There are four pose1bil1 t1 s to be considered here: 

a) the fungus survives · in the soi.l ae a saprophyte 

duri ng the winter, b it exists in some form of resting 

stage on tobacco debris from an infected crop, c ~ild 

hof.!t plants are present on which the fungus continues 

existence overv1inte r , d 1 t ove rwi!lters on tobacco ee d. 

All four aspects of the probl m ar considered here , the 

former t o b eing treated jointly. 
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1. urvival in th soil on tope.cco debris, e.nd in compost. 

a 19lj8/!r9 eason. 

Diseased leaf, stalks and s e ed capeul s we r e placed in 

wire auze baskets and buried at 12 ins., 6 ins. , and 

3 ins., in s ix tY,pes of soil. Along with the bur ied 

material, ba ke ts containing similar materi 1 e re l eft 

on the soil surface. 

The material wasput down on the 9th. and l Oth. il.ay 

1949 and recovered on the 30th• Se·ptember 194 9 before 

the conmencement of the rainy season. 

I n order to determine the s u r v1 val or other is or 

Alternaria spore s or mycelium in compost, a heap was made 

on the 6th. July 1949 and diseased stalks ?.ere placed in 

the centre. The heap was watered ' and turned as required and 

the s talks V• r e recovered in flrt on the 3 ·th. September 

along i th the bur i ed material . 

~=-~~~.~~--m~a~t~erial. 

On recovery , the state of decompos'tion of th(' buried 

ma t eria l ,.ss recorded and is sho n in ab l e Vt . 0 art of 

the decomposition was in so cases due to te rmites. In 

no case was the t riel complet l y dest royed. 

Piece s of obviously diseased material ere placed on 

corn- eel a ar to which potas~ium thiocyanat x had been 

added to supress bacter ial development: Alte r nari a 

colonies · r~ r adily reco nised on cor n-.:. s.l agar by 

virtue of their colour and sporulat ion. 

xo ~l gms. per 5 cc. a ar medium 
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sol tion v· r rep icat .d nin ti ~es, i •. 3 

1 elations r plat , ond 3 plat p I mple. R e 1 t 

r , r cord d in T VII. 

To vot a y C'Ont' sion th rni ht ris from 

dir ct int rnr t tion of 

a p aring on th r, it .cided to place 1 c s 

of infected d bri on ortio s of t bscco le f in d .p 

ch .b~r • hr e pi ces f 1 f a 

of b rial . ~h n mb r of i nf c io s r 

7 d ys at 28° C. 

b1e XVIII . 

b v 

'14' rm . 

S1 oie itrus 
E tate. 

Dundr n en 

omsey 

Govt . ' . , r 
. 

• 

.Kyogle 

T b .R . s t • t 

Tr 1av, y 

r co nt d; r ults r 

Surf e 3" 

1 1 toct t 

tall t 11{ 
c 

11 int ct 1 'd: 
ca 

JPl s &c 

1 int t t 1 6 

a 1 int ct t l ks 

:fo ch d th 

fter 

iv n in 

ion re 81 1 

6" 

tal's 

t lks 

t lks 

talk 

t lk 
& c ps . 

~-'lk 

g) 

12tt 

- ---
et lk 

Cfl "' . 
tal~s & 

& 

st 1ks 

talks 

telks . 



. -35-

Table XVII . Al t erneri a isolations f . om debris, 1948/42 

Rep 1ee.tes - Su r face 3" 6" :;1.2 '• 

e . Sino is Cl ~rus :stF·\ te. 

1 0 0 0 0 

2 1/3 0 0 0 

3 0 0 0 0 

b. Dunch• nnan 

1 3/3 0 0 0 

2 3/3 0 0 0 

3 2/3 0 0 0 

c. Romsez 

1 2/3 0 0 0 

2 0 0 0 0 
•.. 

3 0 0 0 0 

d. Karot .• 

1 o. 0 0 0 

2 1/3 0 0 0 

3 2/3 0 0 0 

•• KzoH1e 

1 1/3 0 0 

2 3/3 0 0 0 

3 2/3 0 0 0 

f. •.robecc.o Res . S tn. 2 Tre1e!fnez. 

1 0 0 0 0 

2 3/3 0 0 0 

3 1/3 0 · 0 0 
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her were no isolations from s talks b ried in compost. 

Table XVI. I I . Check inocul a t iona to tobacco. 

.Farm Surface 6' 

Si noi a Citrus 
,.. sta.t e . ++3/3 +3/3 nil 

Dundrennan +1/3 nil nil 

omse y +++3/3 nil nil 

ov t . r m, 
Keroi·. +1/3 nil ni 

yogle +l/3 n i l nil 

Tobacco · es . . tn., 
Trela:¥. ney. +1/ 3 nil nil 

--------- ---·------,------------------------
Discus~ i on of I' sults . 

Alt r nari a longipef! did no t s ur.-y.i ve uri al in t h soil 

or com osting . Isola.tions f'ro . mat e ial left on he soi l 

surf ee , ho e·v r, e re positive in a high percent a " f 

eases . esults of posi tiv e isolat ion were confi 4 d i n 

t he ir pathogen icity to tobacco. 

be soils, t hough differi ng widely i n t exture .and 

nl.l 

ni l 

ni l 

nil 

nil 

ni l 

ap en·snce, did not give r·i s e to any differences in their 

ca acity f r eli . i nation of t e rnari.a . 

Theor tically, it lYould. se m safe to plough in i nfee ed 

stalks and l eaves, provid ~d th t none of the mat eri al w s 

l eft on he eur:face . 
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Comp Qet could safe l y be made from 1nfe.eted sfal . s, 

reeau t1ons bei ng t a 1 en to e . . sure t horo 1gh decompoei tion. 

· esul ts eonf i rn those f Ti f!d ale • adki s ( i 9) 

· w o f ound th . fun us w e el j1n ated b y burial . in the 
. 

soil but . re ~ai.ned viable euepend ed eb ve the ground. 

b~ 1949/50 s eason. 

In vi ew of the ·· el · se agreemen betw en th v arious 

experim~nte i n the 1?48/ 49 season,. 1 t was decided to 

r edu ce t he number of e.x pe r1, ,ent <1 t o · t h ree, and to change . 

the depth or burial. As t he re wa.e com 1 te e~imine.ti on 

. o£ the tungue at 3t' depth in . the 1948/49 s eason, me teri al 
was b uried in ~·ire gauze bask t ·e at 1 " , 2" and 3 1

• Only 

eta.l ;..s were used • . Mat .rial was ·also left on t he soil 

sur:face as in previous experi ments. 

Sufficient sampl s were buried t ens le them .to be 

tak en monthl y to d.et rmin_e the time ne cessary f .or the 

elimination of Alter naria. ateri al wa.~ buried on the 

5th. and th. May 1950 a.nd recovered monthl y until September . 

Examinati on we.s car ried o 1t es r evi ouely described. 
' ' 

Rea:u l e ar e g1 ve n 1 n 'e.ble I X. 
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l able rnaria isolations from 8 ebr1s l~L2Q 

- -
Tim f burial Surf' ace 1" 2 I 311 
& Qlsce. 

1 lOUth 

Sin !e. Citrt s Est. 3/3 3/3 3/3 3/ 3 

Romsey 3/3 3/3 1/ 3 1/3 

Kyo le 3/3 3/3 3 3 2/3 

2 months 

Sinoia Citrus Eat. 3/3 3/ 3 2/3 0 

Romsey 3 3 2/3 0 0 

. yogle 3 3 3/3 2/ 0 

3 mrmth~ . 

in ie. itrue st. 3/3 . 3/ 3 1/ 3 1/3 

Romeey 2/3 1/3 0 

yo le 3/ 3 2/3 3/ 3 3/ 3 

in ie. Citr·s st. 3/3 3/3 0 0 

.omee y 3/ 3 0 0 0 

yo le. 3/3 0 0 0 

All coloni s wer inter reted directly on the 8 p e. rene 

of' the e-por e: no inoculations were made ae 1n~: the~ p:t-E>vi us 

ex-periments. 

Resu ts confirmed those of the pr vious season in that 

lnf'ected mate rial left on the· soil surface r te.in(.d the 

f'ungus in viable form overwinter. 
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Burial at a depth of 3'1 seemed to be nee ssary to · 

eliminate the fungus; even at this d.epth, however, 

occasional isolations were made in the third month 

after burial . 

Fe¥ier· isolations were made with increasing tin of 

burial, thus pot ntiel inoculum ould be r educed by 

early bu r ial (plou hing under) and late preparat ion ot 

l ands v:hich had carried an infected crop. 

1'her·e was a suggestion of soil differ nee influ ·neing 

the rate of elimination of lternerie. et Romsey ~here 

bu rial at a depth of 2" eliminated the fungue after 

two months . 

c ) Greenhouse e!Eerim .nt, 1949· 

The chances of urvival of Alternaria longipes in the 

fi l d, under th dry conditi ns of· inter , mi ht be 

con iderebly greate-r then undE- r moist concH tions . I t as 

t er f or d cide to deterrnin the Qurvival of the funp-ue 

in three ~d ly diffe r nt types of Boil under various 

mois ture conditions . 

Badly infected material was left on the surface of pots 

containing the soils and also bu r ied in the soils. Pots 

TJere treated as follows: 1 ) not watered, 2) wateJ•ed 

weekly, 3 ) watered every 14 days . The total number ot 

treatments was 18 i •• 3 soils, 3 rates o~ moisture, and 

either lert on the surface or buried. Treatments were 

continued for 4 months~ 
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Isolations were made on com-me al ag e.r as i ri the 

field experiments. ~ee ul t s of pla.te i noculations 

a r shown h1 Tabl e :xx . There we1--e nine repl ic a tion s 

pe r t r eet.men't • . 

Tabl e J:l:X . S:urvi val of A. l onsipee under dif f erent 
moisture _eond1t1on~ •. ,. 

No wat~ vtater 1 1 dezs ~ater 1 
Surface Buried S urf' ace Buri·ed Surf' ace 

2/3 0 213 0 2/ 3 

0 0 T 3/3 0 T 1/ 3 

0 0 2/3 0 1/3 

1/3 1/3 1/3 0 2/3 

0 0 R 0 0 R 0 

0 0 0 0 0 

----·-
$ 0 1/3 1/3 3/3 

0 0 K 2/3 0 K 1/3 

0 0 0 0 1/ 3 

1~ daze. 
aur 1 d ' 

0 

0 

0 

1/3 

0 

0 

1/ 3 

0 

0 __ ........._ ______ .., .. --·----- -
Soils from: T - Tobacco - . e8earch Station , Trelav. ney • 

Roms ,y Farm , B~noia. 
K - Kyogl e Fam, Ka ro l . 

In a ccordance w.i th expedtation, wate r-ed ote w1 th 

b uried material did not show a higher numbf;r of isolations 

than unwet red. Excep t in one · ease , t _he b tu•ied m'ate rial 

in t hose pots receiving no water gave negative ·resul te , 

similarly in the pots water ed weekl y. I t would be 

expected . .that $nte.gonieti e org ,nlsme would "be mor·e . active 



-41-

unde r moist condi ti ona b ·ut ther · sp , ear .d to b e 11. ttle 

difference in their acti vity under t he conditions of 

the; e xpe r i ment. 

e.t ring of i nfected met r ta.i lying on the s oil 

s ur f ace 1n pots p r•odueed en incrfl ese in t he numb e r or 

ieol Bti ne ove·r ·non-•ate red pots. T e tu gus,th~ re.fore , 

con tinued to grow sa rophyticel y under these conditions. 

Ae 1 n the fl eld burial exp riments, t here ~as no 

mar ked dif'ferenee in the beh evi ur of t he soi l t ypes . 

2. ' he occur r ence of ~·ild. host .ula.nte .. 

At .' least four we d e belon i ng to the Solane.c · s.e end 

c ommon in t he tobac co-growing a r ee.s of Rhodesia hav 

s potting of a type similar to t hat e.aused by A1 t e rnaris 

!ongipe~ on tobecco. Wh""ther ~· lonr i £eB cs n infect · 

these p' a ts is · t h t? subject of t h e pr e sent study. he 

writer (17) fou d that potato, tomato, pe · l. er ( Capsicum sp. , 

Datura stramonium and Nicendra phyealoides e re all 

slightly at t acked und.e r gr eenho·use 'onditions 1n .,.nglend. 

The letter t ·o plants are com on eeds in .hodesia. 

During t he cou r se of this work, it was f'ound poe i ble 

to exami ne a large numb er of infected weede. I n t he 

me. · ori ty of t e lesions exami ned.·, Alternaria spor e s were 

fo nd. The s pore s cloeely ·rceembled A. lons1 pe e ·with 

one xeept1on; · Alternaria. s pore·a found on Da tu-ra stramonium 

Y.l ere invari ably large e nd long -beaked and are re:fe.rr~d to 

-. 
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A . eras sa and. s. 

Collec tions of i nfect ed mat erial wer ob tained from 

t he inoia. and Karoi ar a her b r own s ot is a 

seri ous 1se e . S ore rr. .sure e ts fr n h s 

c llectio send a comnari son v1ith A. longipes ( ,l . . & Ev.) 

aeon ar r efer red to in Secti n V I . 

Labo r atory pathogenic! t y tests e re carri d out '1 th 

agar inocula. mall p iece of cul tur ' 'e re laced on 

p1ec s of sh d l e< f in damp chamber s. ··xperimente 

were replicated t wo or t hr e tim e. 

r eenbous inoculations to the f our eed . r made 

i th a vi r ulent cultur f r om tobacco (T. t . s . 25). 

U 1 oculat ed cont. ols w re included with all 

Table XXI. Inoeule.tion f weeds w1 th their r 
isolates and e tobacco isolate, c . 

Weed I solate No . esult of 
:'.nocul tion 

Nicandra Ehzs~loid e e T. , • . 7 +1/3 

11 +2/3 

21 +2/ 3 

23 +3/3 

25 ex tobacco ni l 

----· -~-------------

c ontd. ove leaf . 



-4.3-

Table XXI. con.td. 

----------~------------~~-----------.~--------

S~lenum incanum 

Solanum nenduraeforme 

Isolate No. 

T. \ . ' . 13 

. _17 

~0 

30 

38 ,, 

25 . ex 

1esul t of 
inoculation 

+3/3 

. +1/3 

+3/3 

+3/3 

+1/3 

tobacco +2/3 

----------------~------------· ------ ---

T . R . S ~ 27 

2 

37 

++2/3 

+2/3 

++3/3 

25 ex tob ceo +3/3 

Results in Table XXI show t ha t isolates from the 

weed !Ucandra phl,!~oidee, <)olanum incenum s_nd Sol anum 

:QS.nduraefor e were actually p thogenie to these pla ts . 

Ow i n to non-availability of matei'i f 1, 1 t was not 

p ssible to include Datura stramonium in these inoculations. 

h ese exp riments were ca1:~r 1ed o t in cJemp chambers. 

Inoculations i th the tobac o isolate (T . . . 
positive on t be t wo 0 0lanum species only. 'However , 

inoculations to growing plants .in he greenhouse vere 

ositive t~ all four Weeds. Isolation from the lesions 

and reinoculation to tobacco W8S positive in every case. 
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Results or greenhouse inoeulations ere given in Table 

Y. I l a.nd n t e s on the appea r-ance or l e si ons p rod ·c ed 
' ' 

b y • l ongi p . s on the v:e e::ds . are app ended belo • 

Tebl e . X!'I. InoculatioE:_of weeds in the £reenhoUS£ 
with e tobacco isolate . ISO- 270 c. ~ 10 days. 

Inoculated Control 

N1 ce.ndra physalo id.es +3/4· -3 nil 

Solanum _1ncanum +6/8 6 nil 

Sola.num pandurseforr 'e +2/5 6 nil 

Datura stramonium +3/3 + 2/3 boz'dering 
1 noculated • 

. Tobacco check +1/1 

x . lsnte r Pised fron seed trPsted wi th 1/1000 si l ver nitrate. 

Not s on the ~D eara~ ee or l ~si one on inoculated ~eeds. 

• phy-s~tlo idee . 

S • 1 n c B!!!!ffl 

s . pendur ee r orroe 

D. e tremonil.ll!l 

- ~ --...-
Sp t s nearl y circular, 1 t ght bro n at 
centre with dark bo rder. On mEt' re leave s 
only. Yellow halo produced e.ro nd some 
1 eions. No stem at t ack. 

Sp -ts dark brown, irregular in outline due 
to venati .__ n of l e aves. Yellov. hal o intense 
around l esions. No stem atts.ck . 

ots l i t:h t brown, circular, conf"ined to 
d cli nin . leAves. Yello hal , not 
pronounced and present aro und s r •. e lesions 
only . No stem attack. 

s o ts neerlJ' e1 rcular, ve r y 1 ale, almost 
white at centre with darke r margin; large 
end. numerous. Com s.ring l e-sio. s i th those 
produced by A. craeF.a in epontrmeous 
attacks, the-iat ter appeared to b much 
dr; r ker and more zona te. 
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flble ' I I I. Inoculation of de tached tobacco lt=..:av s 
iitfiisol ates from eed&:-~-

eed Isolate- Inocul ations. 
jq() . In l sb. Incu"6etor- at 28° c . 

19/7-
25/7/49 

25/7-. 
4/8/49 

1/{1-
19 1/50 

·---- ---
.:.:.=.~x ... aloides . 8 7 nil nil nil 

11 nil +l/2 +1/3 

21 nil +1/2 +J/ 3 

23 nil nil nil 

~ nc a_tlt!!!2 13 · nil +2/2 +3/3 

17 nil nil . nil 

20 n11 nil +2/3 

30 nil nil +1/3 

38 nil +2/g ---- +2/ 3 

.. nandure.e f o rnte 27 +1/ 3 nil nil 

29 nil nil +2/ 3 

37 nil _ __ ~,U2 nil 

• stramonium 28 nil nil nil - -

33 +1/3 nil n:ll 

-----

2~2-
1 3/50 

+1/2 

nil 

+1/2 

nil 

nil 

nil 

+1/3 

nil 

nil --------
nil 

+3/3 

+3/3 

no expt . 

no e:xpt. 

t e first isolations from we .ds were mad e late in the 

1 9 s eeeon and 1 t was not p.Jsei ble to ca r ry o u t 

inoc ·latio n~ until July/August. It is evident from a 

cow er·iso n of col u.r ns 3 and h in th f: t eble, i.e . l ab. 

e 1~e ratll !' €'· S and i ne a t 8r at 28° o. t he t m ra ·urc 

effec t 'ere or,ere ti ve here . The ve y sligi. t ly positive 

r , eul ts ·1 t h 0 . n and· ra f ·rr.e and D. s t r amonium in 
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Incubator inoculations wer-e 1nconeist . nt b ut this 

can be at leas t partly a c-e unted for by the type -of leaf 

used. Owi to non-avai.lability, it wa not pns -ibl to 

use leaf of the same stage or ri " .ness for all inoculations, 

Pnd it is well-known that physiological conditions in 

t he l e ar can proround l y af ect the pa t hogenicity of 

A. longipes for tobacco. 

esults su · est t hat Alternaria ST. • from thre . - . 
o enae~oue e . e, na ne-ly N. _ph yea lo ides , S . 1 nc num 

5 d '- . 'P ndurseforme can attock tobacco in a mild 

de re e . tnder o timal -conditio s, e •• t (';mpm,ature and 

humidity and ri peness of _leaf, attack "~' uld ~ robabl y b 

•. o r e v i rul t. 

E:x:pe r i mentel condi tiona we re more s atisfactory in 

t~ e eries of inoculations rith A. l ongi s to t he 

we de . hue 1 t can b e concluded that A. l ongi 1 .s can 

attack f our species in addi tion to tobacco . Pathogenicity 

of the fun s to N. phys!loide! end D. str·amon1~ 

r por t ed by the writer (17) was confirm d. 

3. urvival overwinter on the se~d . 

Gulyas (8) re orts that in RlJillani a , br·o · n s o t ie a 

se d-borne disease. Set: d eapeul e·s are reedil y attacked 

in _hod sis out ee d ads e r b agred e.rl · in t he 

e aeon, thue mini izi ng chP. cee of ,infectio n . All sed, t oo, 

i e st ri-lise>d ef' re eo 1 ng . 
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d fr m L fe c ( d 

c ry s1le w ch eked b lect € er d ~ on tob ceo 1 f 

i dernp eh mbers . rr teal bi'O n S ''"~ t le ion de velo) d 

fter ., d E' a t 280 ro 
'"' . 

0 t Rt he effici ncy o the st d rd nt 

fnr eed a 1 n. t 1 xn rie lo np i ne ' t 0 b tche of 

infected s ~cd sto~~d f;r one y ar pl t d o ut on 

con 1-arar . One tch .aP tr ate d b f o re pla in 

b y Roakin for 15 mi • in 1/1000 silv r nitr~t . 

solution and v P i nr in thrc c~ ange f stt"ri 1 e fl t r • 

,esults are iv n in Table ~TIV and shov. tha o :r d 

tr atment ~ith silv r nitrate IS hi[hly rr ctiv 

Tabl · .... ·rv . s d t r 

n11cs 

1 

2 

3 

4 

5 

... AlternsT' i • 

--------------------
. rrnt d . 'ntreRt~d . 

c nloni s -. r pl Pte c'J1oni F- "' r pl .t 

nil 

nil 

nil 

1 

nil 

6 

6 

4 

3 

-------- - -- --·----------
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E.ff'eot of removal of l eaf heirs on spore 
sez~ination-.-. ------

SeedlingB Days. 
2. 

2 w .ek-old -
craped 

Singed 

Control 

4 week-old 

Scraped 

Sing d 

Control 

8 w ek-old 

craped 

S in d 

.. ont rol 

1. 

--------------~ 

36.8 

5·1 

h7.0 

76 .0 

87;·~-

30.1 

55-5 

92-5 

4LJ.4 

J 

32.8 

52 . 8 

29.6 

37.8 

68.6 

36.6 

63.2 

86.2 

3 • 7 

32.1 

56.1 

22.2 

hO.O 

60.7 

27 .l~ 

56 .6 

51 .2 

25.9 

Wa ter controls · · 96.7 89.6~- 9 3.1 . ________________________________ _.___ ____ _ 
era in ana sin e i ng the lesve s e:r reci ebly incre.ased 

t he p r centage sporf' germination. S1ne-e1ng was more 

effective than scrap ing • . landular hairs therefore 

ihhibited the ge r~ination of spor es. 

_ e rcentage germi at ion fell oft" 1'11 th time or dif.fusipn 

f'rom the leaves; th1e was presumably due to the accumulation 

of the inhibitory substf:nces ith time. The same effect wa 

obsexved in the control a. td treat d leaves, thou .h the 

for· , :t· was 1oz·~ prono · need than t he la tte r . I t was 
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concl .d.ed t h - t in the t r eat 1 a e t i erf ct we s due 

to diffusi on o i nhibitory s ub stanc s fr O JI landul er 
., 

hai r •.. n~..)t r · mo v .d b y the tr atn. n ts. 

~he inhibitory f fect of the 1 a f di f f s~ t on 

e ore ge nnine. t i on fell o f'f with t e age o th s . dlin s . 

i o ViOlll &~"'C n t f orb, 'e r e l stiv l y small r 

concentration of hairs e it ar e on the old r 

s .,cdlin .s, but reduced or changed acti.vi t y of the 

l ands may also have been re spo sible. Ben tl y & r ·olf (3) 

st te th t the e i od of axi mum activity of t h lands 

of ori en t al t ob c cos is at pr s n t a cont r ove r sial 

rna te r . they t hems r- lv s , maintain that maxi mum activity 

coin id s : l t h e ri penin stage of t he leaf . f t1. is 

1 t he case, it would sa~m that either the content of 

the exc r etion b c or.: e: chan e1 or t hat t he d.e nsi ty of the 

hairs o~ ma t u re l e af out·we i_~e t h e capacity for e xcretion.: 

it is now we 1 established that tobacco becomos 

incr asingly suscep tib e to ~longi£e ~ ith a • • 

~~~~~~~~~~~t .. e s usc n tibility 

Dro .> S of s po re Bl s p ensi n of ~.:.._l on£.!.E~ w r· pl ac d 

on merke er~as o se~dl ing 1 v of thr~ a s r a t ed 

ss r .vLu l y . ere v.•ere six replicati nF. f f'r. ch 

t reatment. ontro1 s consisted of 1 v , s not sc ~aped or 

singed . The l e aves ,ere 1 ncub ated in cl am c amb ·rs for 

to days at 28° c. and s ubs , _ue i t y .x ~ ined for 

pen trati" n b y erm-tube s o f t h f u l us . r p a t io of 
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1 t ~ ·ss · . n sing-ed leavPs. that· tr axi rrium int"ection oc .u r ,d. 

It can be concluded t h at . the glandular hei re were pertly, 
.. 

at leFst, r enonsible for; resistvnce ln seedlings • 

.. 
2. Seed1 ing .reeist!nce in 11 varieties. 

Spore germine.tion t es ts we·re car:t'i ~d out in 1he 

manner· p revi ously de sc r ib{-:d. Drop s of wa te-r were taken 

fror•. the leave s · of 6 week-ol _d seedlings after 3 days in 

s1 tu. ~'he experiment .was repl icated t h re , t i 1i ics .• J;esnl ts 

are s hown in Table ' .VI!. , .t 

Table ZXYJ I. ~lirig r e eie t:"nce_l_!Lll - varieties. 

Variety · 

Bonanz..a 

~ hi te c tem Orinoco: 

Jn sica · rapper 

Oxford 26 

Harrison's Special 

Yellow. Mammoth 

. Gold Dollar 

Broad I.eaf 

Special 40q 

-. 
( gel"f;.~ i t1at1on. 

·mean · ------
3 .8 

29.2 

30 .1 

5 .. 0 

50.0 

31.2 

37.1 

40:3 

35 .i~ 

36.3 . 

39·3 
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Varieties tested reacted very similarly. bite Stem 

Orinoco produced t he lo ·est perc ntage spore germination 

e.nd J maica .'r pper and c. 7 the hi h et . 

Results were not related in any way to the oz~er of 

susceptibility of the 11 varieties in the mature stage. 

Various factors mi ht be responsible for the differ nces 

observed here; among other things, differ nces in d ns1ty 

of the leaf hairs in different veri ties. qo hair counts 

were made, ho ever: Bentl y & olf' have f ound that for 

oriental tobaccos varieties differ idely in the density 

of. the h air popula.tion, ( 3) . 

The effec ts of A. loneip e on tobacco leaf as shown 

by the production of a yellow halo around the lesions 

are presumably due to the fo tion of a toxin. The 

toxic substance or substances may result fro m the gro th 

of the :fun us on the substrate, :rrom the release of 

orne toxic me.terial by the host 1 t-self or r ro 1 the 

breakdo rn of fungal tissue . The follo ing is an account 

of experiments relating to the p.roduction of a toxin 

in artificial culture and its possible ei nificance in 

t he etiolo y o:r bro m spot. 

1 . Iilormation of a toxin in artificial culture . 

A virulent isolate of A. longipes was grov.n on the 

following media f or t o weeks at 28° c. : 



ichard 's sol tionx flltrat produced th tron e st 

r e cti on, both h n r ots were i mmersed in th filt r t 

end. when le v e were punc tured . .ubbing the fil tr t e 

1 to t he leaf did not produce much r eaction. All t h 

controls i rrme reed in uninoculated redia wilt deli tly , 

res ,_ ·ably due t o osmosis • . o reaction as noted in the 

cont rol s i mmers d in we.t .r. 

It s e thought t hat a str onge l eaf rea tion mi E;ht 

be ob tained by intro ci· :fil t r t _ e into h v sc le.r 

system of the s dl1n A by means of h ypod l"Ulic s yringe. 

he needle w i n s rt d i nto h fi idr1b of a 1 fi n 

e eh c ee .. nd 8 e nel l run u t of t e filt rate 1 njected . 

Con t rol s consist d of a 1 af on tbe s e s edlin 

i n j ct d "¥ i th sterile d i s tilled e.ter . There w re f iv 

re-plications of e a h trea. · ent. eaul ts w r r•e d after 

t ·o d ays at r om te :pere turf~ a d ap ar in able · I X. 

X 

able .. I X. Tn ,i ection of se dl1nge wi th fil tra ·.!!! . 

·t- di m In ,· ct d Control 

ichard ts solut i on slight n c- r sis & no r eac tion . 
marked yellowing. 

obacco extrae·t very f int yell owin • no r eaction . 

!cha rd's eolution has the fol l owing com osition: 
Su¢rose 50 gme., Irno3 10 ms ., . H2POLJ. 5 ns., 
~ gS04 2.5 gms ., Fec13 trac , t r 100 cc. 



-57-

Reactionf:l ~ere net markedly more 1 ntenee ,,h en fil tr t e e 

were inj ect .d than re ro ctions p r·oduc e d 1)y othe r methods 

de scribed. The most s a tief'act.ory ·r e action, nd one 

- ~rmitting of exl r ession i n fi gure 'as the .wi lt o t a i ned 

by i rrnersion of se d l ing r oo t s. Al l f urther ex e r i ent s ' 
. 

v: re car1 i d ou t usi 1g this method. ... E-d l inge were scored 

f or wilt i n tensity a f oll o s: 0 , no wilting , 10 , ilting 

t l eaf ti s, 2 , \•,il t i ng half- a y do 'n leaf, 30, ilting 

of a11 1 ave s xcep t t o e a.t - t h. ud, 40 , t tal col J BH3e 

of s ee dl ings. he period of i mme rsion as two d eys . 

2. Effect · of t ime on toxin product;ton. ·· 

.enty-:four :flasks cont aini n 50 cc. "ichard 's solution 

ea ch wer inoculated 1 th a small pl U£ of ~..:,_longipee 

eul ture frpm corn - meal a ar and i ncu a t d a t 280 C. 

ve r y t o d ays, t he myceli urn ~·a fi 1 tared f ro. 1 three 

f lasks, dri ed and ' le1g h f'd , while t he fi l trates wer . 

as~ayed ro r toxin production i t h well -Y s h ed 8 we .k -old 

se f:'o 1 gs by the method described. ~•e~ t ~ are g iven i n 

abl e XXX. and il lustrated g r aphicall 1 Fi . _ 5. 
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inoculat d ·1 th cultu r of A. lonci pes and inc· b t d 

f or 14 .day s t 28° c., ro om temper ture (18° - 20oc.), 
. . 

end 4° . The filtrates -w re asP.a.yed f or toxi n p roducti on 

UBi 8 ek-o1d se dlin s. ~ h re r . thr e r e licet s 

at each t ern erature. Results are g iven in Table .~XXI . 

Tabl e XJ I. 

Temperature 

• 

c ntrols (uninocul t · d 
medium) 

!'e 
~------------------------
n ' i l t core. 

40 .0 

33 ·3 

0 

0 

Toxin as fo rm d in g r ee t st o oentration a t t he 

hi h t m erature. JU tho h · a certain amount of myc elial 

grov. t h occ u red t 4° • , no toxin ·as form d at t h ie 

t tperature . 

leeks contai ing 2 cc. Richard's solution re 

autoclaved, titrated to pH's 3, 4, 5, 6, 1, 8, 9, us.in 

the i ndicator method, and re-a ·toclaved. After 1nocula.tion 

\\'1 th A . long.ipes, they were incubat d e.t 28° r . for 14 

days. 'l"here were thre e rep lications f e fJ ch p • ~ a 11 t 

scores of the f11 tratee v ere d.ett").rmi ned uei · g 8 ·eek-old 

se dlin ·s, and app er· in '1~ ble V:: II . 
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able .X:: II . Effect of pH of t he medi · , on t oxi n product ion. 

pH . . e an V''il t qre. 

3 13.3 

4 1}.3 

5 13·3 

6 20.9 

7 16.6 

8 13·3 

9 3 - .3-

con tr'Ols (uninocule.t d medi um at 
e ach pH} 0 

·- ------ -------
o.xin wee fo rmed over• a wide ran e .of pH . ""he gre t e st 

concentration w s formed at p 6. A kalinity redue~d 

the amoun t of toxin f .ormed. 

netituents of the medium. 

iehard 's solution ·as p r epared o !~tin ee~h of 

the fol lowi ng in tur·n: au er , nitrogen, phosphor us, 

pota~sium . Controls c ne1s t d of t e com lete ed ium. 

edia w r e ino cul a t ed ~i th A. l ongipea Hnd ·i ncubated 

f r 14 deys at 28° c . 'her were nine repltc e t e of 

e ach trea.t rr ent. Fil t.ra t ea were. assayed _for toxin 

production with 8 week-old seedlings • . esulte. a.re g iven 

1n Table I I. 
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able ~XIII. ~f'fect o-r omission of the n rincipa e} eme:g.te 
o·n toxinproduction . 

Sol t.l t i on 

1chard 'e solution 

i chard'a -soluti on- eu ar 

H 

.. 

N' 

p 

- I. 

~ ean ilt eor . • 

3().0 

10 .0 · 

3· .3 

5 ·5 

10 .. 0 

Omission of eey one or t he p rinc i pal ele, .e ts r _due d 

the amo unt of toxin for ,•d. Abs nee of nitro en and 

phosphorus r educed cone ~ tr ion mor , th en d id absence 

of su er or tass ium. 

Concentration of ain constituents or the medi um • 

. od ified ' ichard's solution wee r .p ered ith varyl n 

co tents of nitrog n, phosphorus, t slum and s u t;'ar . 

I n t he nit· ogen series, No3 as o i tted end t>e la.eed by 

Na . o3 t e.vo · d chan in the K concen tration. , 1 11larly 

in t e pota siurn se r ies, t'eN0 3 ~as e beti tut ed for KN0
3 

a11d ve.ryin amoun e of K2so4 ·vrere sdd d . The phosphorus 

series was mad up ith NaNo3 and 2s ;..4 plus veryine 

a o r nts of N 2HP04 • .'here were i' i ve concentrations i n 

each series, each concent ration being replicated t hre e 

times. Me ia wex• inoculated with A. longi n s and 

incubated :for 14 deys at 28° c. Filtre ·1" s were ass ayed 

:for toxin production w.1 t h 8 week-old s edl 1 · e. _ ean 

wi l t scores ar i ven in Table XXXIV. 
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·a le ... I • Eff'ect of con.ce 
f' medium. 

ediu r an ilt Score Controls 
(unin e.medi urn) 

eli ht wilt 

sli.gh.t i 1 t 

sl ight wilt 

---....;.....:.;:.;;;;_~---;..._.;.-----_!11 ph t wi 1 t 

~~~------~~~--------~s~l~i~g=ht_ wil~t ____ _ 

-------------------------------------------------------------
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m xin es formed at all concentretio s of the chemicals 

s d. otency as r• d. ced, e) by increase in nit ro . n 

cone ntration, b ) by increase in po tassium concf;m tretion . 

Potency f the filtrate as lar ely una 

concf' tret1on of hosphorus and sucrose. 

cted by the 

result not 

so fer explained wee the dro in po tency obs rv~d at 

l.O?L Na2HP04 , 2 . 0% NaNo3 and lO . O~. suC'roee, v. ith a 

subee _uent ris at hi he concentratio e. 

4· Eff~!__of hea on toxin . 

hree orti ns of fil trete fro lh-d y c 1 tu:res on 

Bic erd'f; so uti w re br ght o bo1l in~ oint for 

5 rni e and. th n cool .d. Assay of toxin p te cy ee 

carried out ·ith 8 week-old eedlings . Controls 

consist d of unheated fi trete . 

he heat d filt ate ave e m en wi t score of 13 . 3, 

h ile t e unh .. ted v a sc o r·e o'f 2 1 • 0 • Bo 11 in , 

resulted i n only a slight r~duction in pot ncy, therefor 

it con l uded that t e toxin is not an enz e. 

of toxin . 

, aving established t a a toxin is form d by A. l ongi pe s 

,nd diffused into the c lture medium, it~ s decided to 

test the myceli wn 1 tself for t l e pree Jnce of t ox1 c 

substances. 

he met for ned after 14 days OYth of t he run us n 

250 cc . Richa. · ' solut lon 'W 6 th ru ,hly a shed in 

sterile distilled wat r to r Froove adhering cult re fluid , 

and macerate i n mort r . ,x ra.ct e made with st ri e 
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di til l ed water and filte ,d through et~r1 e e t ton wool. 

h r esulting ~luid as t eted ror toxi at t h r e 

d ilut i ns with 8 V.'eek-old eeedlin ·s. ~"here were t"i ve 

re licates of" e r: ch dilution. ~en ilt eeores are 

i ven in Table XJL V • 

. 
Ta le v ~rv . ffect of mycelial extract on tobacco s eedlin s. 

E.xtract Mean il t core. 

1 1 n 1 10 .o 

1 in 2 nil 

1 in 4 n i l 

·11 t - was almo~t ne li ible i n t o repl i cate s of the 

und1lu t ed ex t racts r-md modei e t e 1~ t h e other t h ree . 

Dilution of' the extracts resulted in no wilt . It is 

robeble that wilting 1n th und1lut d extract as due 

to osmo tic c~ ee s end that no t oxic nrineiple was 

present in he -myceli um . 

6. ~ttempte to an tidot toxin. 

There ar numerous ref rence s in the literature to 

attemp t~ to antido te rung 1 toxin~. Zentmyer (20) sed 

a number of organic chemicals a ainst the toxin fo~ned 

by Ceratostomella ulmi ca¥sing the · utch •1 disease . 

Amonest "fllese , he t ried hydroquinone and 8-h)'droxy­

quinoline sul~hate . 
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E.ydroquinone, hydroxyquinoline nd salicylic ac id 

ere tri d by th ~ vritel for antidotin properties to 

Alter aria lone ipes toxin. , edlin root ere 1m ersed 

in 5 e c • . i ch rd ' s sol uti on culture fi tra es to v:hicb 

2 e • or 2p sol utions of t chemicals er added. c ntrols 

consisted of 5 ee. sterile water plus 2 cc. of t h 

so tiona end Riche d 's solution filtrate to which th r 

~as no addition. 1. e sol uti ns were assay d f&r toxin 

potency with 8 week-old. ee d1in e • .,. s ul ts are 1 ven 

in Tab e CXVI and are th rn ana of five replicates. 

Table of or·g~mic chemical~ on toxin po t n£_l. 

elution f ePn , 11 t Score Re narks. 

• • + h dro yquino1Jt e 14 . 0 

·~ t r + 0 

4 .s . + hydro quinone eedlings badly damaged by 
chemi cal. 

• ater + ,, lt " 
,, 

" 

.s . + ealicylic · acid 36.0 

~. ter + · e dlings slightly s orch 

· ! chard~ so ution 
co trol. 36.0 

oth hydroquinone and salicyli c acid were toxic to 

the se dlings . Neither ap eared to d press the potency 

of the toxin. Hydroxyquinoline was non-toxic . nd ave 

a cons ide r able reduction in the pot ncy of t oxi n es 

comparE;d with the Richard's solution control. 

d 
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Discussion of results. 

There is no .precise t.ay of dete~ninin t e 

relstionshi that exists, if any, betwe~n toxin 

~rodue d in cult re a d t he ef ects ' et a die ence' 

in the host. 

It ie of inte:rest t o compsr the effect of eo e · or 

t he environmental f' c o re on toxi n roduetion ···i t h 

eimila.r e:ffe :- ts on the disense in tobec o. :Both the 

toxin and th disease ere more 'active ' at high 

temperatures (280 - 30° .) Both are i nhibit db h i h 

N .... d high K eo c ntretione. tn contrast to this, the 

d isease is reduced in inte sity by high P c one ntrations 

whereas P had 11 ttl e eff ect on toxin .roduct.ion in 

culture . 

Toxins have been ported in othe r Alternaria t!peeies , 

particularly A. sol ani. Thomas ( 18 states th t 

!hi _p le has report d th production of a toxin in 

tomato se dlings atte.cked by A . eol eni . ·~h e t"fects ' at 

a dis t nee' d e ecri b ed by hipple are very .e1 r ilar to 

thoee reeu1t1ng from in1'eeti n of t,obf'C C'O b y • lo!mipee, 

nd it is r asonable co .cl usion the . a re lated toxin 

i s f or ,. d by A. longipes. ri ~n et e.l. (5 have 1so1 s ted 

an antifungal nd phytotoxic .. r1nciple !'rom ~!-eolani 

and suggest the.t it may e signifi ant in the etiolo y 

of arly bl i h t of tomato. · 
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As hes been mentioned previ ousl y , th causal f ng s 

of bt•own spot in ~hodeeia was ori ginall y de scribed by 

rropki n s ( ) as .A l t erna.ria ( .:11 . & Ev. ) Rori. 

Hopkins in 1 931, (L. ) elso describ d a second species 

of Alternaria parasitic to tobacco hich aeon (14 ) 

determined as~ lonr ipee ( -11 .& Jv. ) comb . n v. aeon 

says of this fungus that i t is not obvi ous y distinc t 

from A. solani. Ho nk · ne :fai le to i nfect eithe r otato, 

tomato or Da tura stramonium . ith t h is isol ate ad 

t erefor , concluded that it ·ee neither A. so ani n r 

A . ereasa . 

he t ype of s ore resembling !.!_f?o len! has bef' n 

encounter ed by Hopkins (12) from time t time sine 

19 1 snd he sug ests thFt a s t e g nus Al ternarie is 

so aria 1 as t o s i ze and she e of s pores , t he 

po -s i bil i ty exist t '1 at one epeci e may cov r the r ange 

of ' hat QS b Pen described a t .o s ec i es. o • 1 s 

stre ses the i mportance -of kno i n heth r one e~; t~o 

s nec i e s of lternari a parasitic on tobe.eco exist as the 

spores of the A . eolani t YPe are indisti ngui ~hable 

f r o•n t hat species on potato, and from A. cr se a on 

Datura stramonium: these plants ma y therefore be 

additional hoste . 

During the course oft e las t tv:o yea rs, i t has ben 

o sible to exsr.ine a la e n umb E-r of ie.oletee of' 

Alt rnaria from tobacco and other Sol anaceous lan ts 



-68-

t og "th r i th i nf' ct d 1 at' m t rial . 1h f ol1 o •in 

ac count is n at temp t to clari:t'y the t axonomi c and 

p v hog nic r .lat ions of A. longip s in t h- 1 1 ht of 

t ese <:.xaminat · ons. 

• t ... ods . ---
S 0re me s rements -.· re made in lacto-:"heno1 u der 

a 45 :1 ob j ective and s x6 mic~ometer e y piece ·ith 

di vistons of 3 ~ 3 }.1 • ~rhe t 6be len th ~ras set at 170 rom . 

A meche.nica.1 stage enabled the f.iel d to be changed s o 

as to bring f r e s h s pore s i t h n vi w. 

ortions of l a. f tiesue ere mo nted in l &cto- phenol, 

cov r ed wi t h a gl as slip end w entl y ov r e 

s i ri t lamp o x '81 a.i r bubbl he 1 af w s t hen 

ex am n d cUr ctly. "ifty s . r e e re me eured. for 

e a ch sample. 

Oul t ure s we r e grown 'for two months f'ro h hai-ti 

tra sfers at 28° c. on Difco corn-me al agar slo e . 

Porti o s of c 1 t u.res were remov .d f or s p re me a · r em nt 

Rrtd mount d. und R cov r sl ip in lac t o-phenol. One 

hundred s po.r es ere me asur f or e a ch sam l e . 

Four me s uremen t s we r e t aken on ev ry sr ore · 1 ng.th 

of the spore body, 1 nth or the b eak , if any, wi . th, 

and the n umb .r e d direction of aep tetions. 

s e. genera l rule, t h e s pore body c uld b e qui te 

asi l y di 'f'e reri.tiated f r om t he be k , .s the r onn I' w s 

of e. dark b rown colo · r whi le the l a t ter a i nvariabl y 

h 'tiline. ep t tion as· easily det r ined , e cep t i n old 
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s pores where secondary wells obscured the primary 

septa ti <?DB • 

1. Moz:phology and variations • 

.rorphology o f spores ..:. t obacc o isolates. 

Si x of eleven isolate s of' A. longipes from 

tobacco were chosen es sho??ing maxi mum ve,r1ab1li ty 
,. 

i n size. Tables X.:VII, :.XVII I, nnd I X show the 

percentage d1str1 u t1on of spores from the host and 

cultures es to length, width and s eptation. Fi gures 

in the tables are given tor convenience in mierome t e r 

di vi sio.ns, e ach division being e ~ al to 3 •.3 fl• 

Overall va:rietion v.as much greate r on t h e host t han 

in culture; .spore size was generall y smaller i n culture. 

erce tege distributi on c urves f'or· six isolates 

combined Are shovm in Fig. 6, a, b, e, d,e • 

. he width or the s pores waF. a ve ry constant fBcto:r., 

particularly o·n· the host, being betw€en 9.9 ~nd 16.5 ft· 
As opposed to length, width ws.s more variable in 

culture, be1n~ between 6.6 and 1 9 .8 P.· 

The leng th of the spore body, .excluding the b ak,. 

was found to be more·_ constant than when the beek a 

included. li'i gurf:s in t he tables are iven for spore 

body and b e ak separately. 



able XXXVII. nEth , Width ; 

-
Hicrometer di vs . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 26 21 2 2 

- - - - · 
'11 

• R • S .:l± 
lengt h 2 6 1 2 8 1L1 10 17 8 h 1 7 5 
width 32 62 4 
length beak 6 16 6 18 20 14 8 2 2 4 2 2 

-- -
T. R.S. 25 

length 2 2 4 42 2 22 8 4 .14 
Vlidt h 92 8 
leng t h be ak 2 2 2 2 6 8 14 20 6 12 6 10 4 2 2 2 

--
T. R. S . 26 

length 2 2 2 10 44 20 8 4 2 6 
width 60 38 2 
leng th beak 6 2 8 10 6 14 6 22 6 6 10 4 

~ - -
T . R. S . 31 

leng·th 4 2 6 28 2 36 8 8 4 2 
Width 30 66 4 
l ength beak 8 22 10 14 12 4 10 1 2 6 2 

-
T . R . S },i 

lengt h 24 4 16 10 14 28 2 2 
width 24 66 10 
l ength beak l+ 2 2 10 10 8 6 8 18 4 6 4 10 2 6 

-
contd . overleaf 
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.. el'•.:.t .. \,., .r ... .n~\. v ..&. .... • '-' '-' .. .1. .:o.. • 

-
t'icromete r di vs . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

- 1--- --

! . R.S.:.2.§ 

length 2 14 8 24 20 8 18 4 2 
width 

70130 lengt h beak 8 8 10 26 10 14 8 6 2 6 

---

Table XXXVIII. ~~tage distribution of ~longiE e s spores as to lens:th.t_wi dth, 
~nd length ot: b eak - cultures . 

- - r--

Micrometer divs . 0 l 2 3 4 5 6 7 s 9 10 11 12 13 14 15 16 17 18 19 20 

-
T. R. S. 4 .. 

l engt h 4 24 25 lS 15 12 1 
Width 1 4 52 ~8 L~ 1 
leng t h beflk 24 59 10 4 1 2 

·---·- .__ 

T. P. .S . 22 .. 

l ength 2 14 39 32 6 7 
W1d t }\ 39 56 5 

1 length beek h 57 25 6 4 4 
-- +- - -

.!.:_R. S . 26 

lengt h 6 13 38 19 15 6 2 1 
wid.th 1 30 63 5 1 
length beak 48 33 11 5 2 1 

-71- contd. overlepf. 
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Table VIII . eontd . 

Micromete r dive . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
-

T .R ~ S . ,21. 

length 1 12 8 29 13 12 11 6 7 1 
width 12 40 36 4 • 
length beak 19 19 11 20 4 8 5 4 4 4 1 1 

' 

T . R.§..:_.2_g 
. 

leng th 4 15 40 23 11 4 2 1 
width 33 62 5 
length beak 40 38 12 8 1 1 

. -. 

- -
T. R. S . .26 ~ 

.. 
'1J 

leng th 3 8 30 32 1 8 7 1 1 
c 

' : 

width 2 L.6 50 2 
length beak 31 41 18 6 2 1 1 ~ 

-

-7·./-



Tabl '"" I X . Percentop­ to_~ptatioll.• 

Host - - ~-· .... --- -- - -1 

No . Saptation~ 0 1 2 3 4 5 6 7 8 9 10 No . Sept a tions . 0 1 2 3 h 5 6 7 8 9 
- -- -

'nR . S 4 . !.:Jh8. 4 
Trans. 18 22 36 24 Trans 1 14 69 9 7 Longit . 48 42 10 Lone-it . 58 32 8 2 --

T . R . S . 25 T .R. S . ~ 

Trans. 22 24 30 16 6 2 TrBna . 26 67 7 Longit . 24 28 42 2 2 2 Longit . 31 43 19 7 
__,___ ---

!.!.R. S . 26 T. R. S . 26 

Trans . 2 4 8 22 34 22 8 Trans . 12 78 10 Longit . 24 36 8 32 Longit . 23 4 2 32 3 
-

T . R . S . 31 I..:.E · s . 31 

Trans . 4 26 28 3 6 6 Trans . 10 32 25 20 12 1 Longit. 28 52 18 2 Longit . 29 28 36 7 

T . R. S . 32 !.JhS . 32 

Trans . 2 1 0 24 40 20 4 Trans. 1 4 80 4 1 1 Lonf it . 36 4 2 20 2 Longit. 21 :)2 25 2 
-

T. R. S. 26 
' !.:.E.=. 8 • 36 

'rrans . 8 18 26 32 16 Trans . 4 80 8 6 2 Longit . 24 38 26 10 2 ' Longit . 15 50 29 6 

-7~-
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variation 

Table XI~ sho e t he ra ge of var iation of s i x 

1 ol t e of ~1 nei pes . 

Table XL . ~nse of variation of A. longipes • . 

No, Culture 

T . ~ . s . 4· 16.5-36.3•x 3·3-1 .8 

25• 16.5-33.0 X 6.6-16.5 

26. 16.5-39.6 X 6.6-19.8 

31 • 2 3 .1 - 4 ~ • 5 X 9 • 9 -19 • 8 

32. 16.5-3..- e'6 X 9 . 9-1 •5 

3~. 16 . ~ -39 . 6 X 6.6-16.5 

+ spor body only. 

Host . 

19.8 -5 ., •5 X 9 .9-16.5 

23.1-49 •5 X 9 .9-13.2 

19.8-LJ9.5 X 9 .9-16.5 

13.2-52 .8 X 9. 9-16.5 

-33.0-5 .1 X 9. 9-16.5 

2 .7-56 .1 X 13.2-16.5 

Th variation in spore size o served in l eaf sa pl . 

e n as e ueh have l i ttl eignifiesnee, he size a d 

eha e o1' the .,or e be ng l arg ly dependent on the 

t yp of l eaf' on \\lhieh the .fun u s as .owing . ..~. he 

~ . e of va riation in cult res mai tain d under similar 

e on 1 ions should, hov1e v r , indicate e.c al and real 

diff'ere ces bet11een isolates. Ieo te • .• R . 31 had a 

r a .. ge in 1 ng th and v.id th f 23.1-49.5 x .9-19.8 }1 

in culture, the l e ng th being substantially great er ·han 

f or Q1$her isolates • 73 ot' the spor B from m . • • 31 

fell between 33.0 nd 42. 9 Jl• Jtrhile only 31 to 1 3"" of 

the spores from th other f'iv , isol at s .fe l ithin t his 



~ 

range. A eo:r·rt-eponding incre~se in beak l~ng,th aleo 

_occurred· in this isolate •. · 50~ of t he ep r es hed. a be'Rk 

range or . 6.6-13~2 .. P• "':h~le · ~n the -other ieole:tee onl:v 

15f to 35'v fell within this renge. The resemblance or 

this isolate to A. solanl was quite .strtking, parti'eulerly 

aa to ehe:pe of s ores and the. presence of e. long beak. 

:F:v~n the ·lare-est ep res f ell outside t he rarage ot' 

A. eole.n1, ho~ever. 

Sept~tion or the eporee ori the host and '1n cultui~ 

was fei rl y constant. 'I'he commonest degree · of tr..;:neveree 

septation on the · host was from 3 to 6: the extl•eme 

rente was 2 to 8. Longttudlnally, 0 to 3 septa were 

the most frequent: . the . extreme .r .nge was 0 to -,. FJ"om · 

24% to 48 .1 or the spores in five e mnples 'Were without 

longitudinal septa. However,. 1z:t T • ..:·.s. 2.5 all the spores 

. were lo~i tudin,ally s eptate. In culture, the most 

frequent t r ensverse septation es 2 to 5, the -extreme 

rang . being 1 t o 7. The most :frequ~nt longitudinal 

eeptatione 't:ere 0 to 2, the extrer:1e rAnge being 0 to 3: 

.isolates hao 15 ~ ~to 58~~ o f t h e s pore s wi.th no ~eptations. 

The poei tion re·gerd1 ng beeks was inte resting. Of the . 
. -

eix samples Ftnd ieol ~ tes studied, 2 1 1ri 011e isolate o nl;v 

~ere without . beaks on the hoet: in cult· re, 4~~ to 40% 

were 'ffi t ho 1t ·b eaks. Five of t he isolates had f'rom 19% 

to 40~~ of non-beaked spores. 

Both in eultur and on the host, the l ength of the 
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beak covered. 8 wide_ range. In culture, bee ks •'er·e 

generally shorter than on the host, 3.3 to 13.2 p. 

being the commones t renge of variation: th extr me 

range w~:~s 0 to 56 Jl• Beaks of the extreme 1 n th were , 

however·, un1,1sual. No particular be k 1 n ths were the 

n os t fi · -qu nt on the host . The r ge wa Vf;~ r y 1'Jidt'' , 

beine from 0 to 72.6 P• 

Co:r.tparieon of A. 1oneip~e, . A. eolani 1 A .cre.ss~ and A. t nule. 

'l'he range of' form shom1 by A. 
______ ...___ 

the A. solani type to that of A. tenuie. Ho kine (9) 

sta tes hat the f'ungue exhibits e:- eat polymorphism. 

It !"88 considered to b J of interest to c mpare these 

s ecies. and also A . crase.a on a morpholo~::.ice:l and 

taxonorr; ic e l basis, wj. th a vie to d tenninin the 

position of !)_ . longipes in the genus Alte r naria. 

Details of spore messQre ents of the fo~r fun~i are 

given in Table ~LI . 

Table XLI. A.longipee, A. solani, A. crassa &: A. tenuis 
£_omparfd. 

pore measurement, A.longipes A.solanix A.craseaX A.tenuisx 

}1 Jl p.l p 
Length : 

Range with b~ak 19.8 -95 .7 11 ··.?-297 .o 128-44 13-2-33.0 

" without beak 13.2-26. 4 36 .0-87 .o 9 -9-33-0 

" beak 3-3-52.8 67.5- 3L~ . o 3·3-9-9 

+ ean ,ith ak 31 -5 219.3 261 21.5 
' een without beak 26.3 60.0 18 .5 
~ean beak 5-2 15 .2 4 -3 

c on.td. overleaf'. 
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abe X I . co .td. 

Yidth: 

enge 

l ean 

X . 
A . eolani 
A.:'"'Crasse 
A. tenuis 

3-3-1 9 .8 

11.9 

13.5-30 .o 16-40 

19.8 23 

= A .~orri . r.sp. solen! ex tom to (Neergaard· (16) ) 
aruis ex-Neergaard (16) 

- c lture from t5rench . of B tent{& Plant Patholofy, 
... alisb ury, ! •. 9164 (4). 

+ Beaked spores only. 

1i.'he s po r·e measurements of A. lone i pes fell b E tween 

those of P. . eel· nit and . tenuis. hoe of c lturee 

such as· • ,.s . 2 eompered ~ith P!.:__!~~ie, 'f1hile ·hose 

of ' .R. !=-' . 31 e pre ach ed A. sQ_ani ( Table •. L ,. . Nne of 

the 1 eclat s discussed here a t eined t he eb: of !:...:_ solen!, 

nor have s r es as 1 arr e · a those d scribed by .·o . kina ( 9 ) 

bee n s ee _ by the wr1 ter. Nevert~elesc, t h e cer eci ty to 

produce l ar .t-r forme s uc h as ' .. ~:: . 31 s ug ests the 

po peibili ty th.at on occas io s p ree rrey r€ach the size 

of • e lan!_. :-eor("aard (16) repor t fl 95% to 10( b ek d 

s pores in A. s leni cultures end 6o;~ o 98·. in A. tenuie 

cultures. ~longip a f'e.lle n erer A. tenuis in this 

respe ct, hevi r- g 60~ t o 96~~: beaked s pores in c tl ture. 

A . cracsa falls well outeide the r nnge of t he three 

s:pecies already discussed, and sh, •s we 1-clefin d 

d1f'feren~es to sup or t the s pecies. Ne .r ·. rd (16) 



summarises t h ese differer.tces es . .follows: e ) A. eras~ 

has e longer, thicker beek~· then A. eoleni, and the beak 

neYer brs.neh ~ a, b) the eporee are considerably 1 erger 
. . 

than in A. s o1 an1i c) · A. erRS,!!! ie non-chromogenic in 

culture e.e opposed to A. sol ani, d)' A. crf.ieFe is 

pathogeni c to Catura but not to .potato • . 

The renge of forrr1 shown _by cultures of the four 

f'ungi is ehoY:n in Table XLII. I; ix ieols.tes •of A. lonsipes 

are · entered for comparison. Cul tare s were g rotrn on 

Dif'eo com-meal agar for 7 .deye at 28° ·c, 

Tsble Y..LII. eul tu.rea of :tour Al ternarie species compared. 

---------·-----------------------------------------------------
Culture 

~· longip~ 

T. R.S.4 

T. P. . U.25 

'1'. R. • 26 

.•. 
T . R .S. 31 

T. P.S .32 

r. ro•th Che.reetere. · 

Slow-growing. Central portion o:t' colony 
oltve-grey to black. Broad mer~ in o:t' white 
submerged rr~eelium around centre.l portion. 
Chromoeenie. 

Fast-groYJing. Central portion of' colony 
mouae-gre7. Broad r.tftr in of white 
submer ged myceli :nn. Nan-chro~o,genie. 

Slo~-gro•ing. c ~ntral ~ortton of eolon7 
brown-black eur r-'<> l~nded by a bend of ol1 ve­
r·rey. Broed martdn of' whlt~ F>ubmerr ed 
myeelium. Chromogenic • 

Moderately ·t'sst-growing. Small central 
portion, olive-g t•ey· BU!"C"lOHntedby whit 
aerial ~yeel1Um. Broad merpin ot white 
eubmer•ged myceli um. Non -chromogenic. 

Sl ov"- e rowing.- Cen.trel po rtion ill-defined, 
£rey-black. Bro~- d margin of white submerged 
mycelium·. Chromogenic. 

Ve ry slo-,; .-gx•owi g. Colony c ornpact, mouse-grey. 
Narrow white margin. Chromogenic. 

contd. overleef 
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Table XLII. eontd. 

Culture 

A. eolani __ , __ 

'· A • el'.!!!,! 

A. tenuie -

-

....... ---
GroYth Characters. 

!t'fl.st-grow1 ng. r:entral :por:tion of colon7 
ligh:t brown, eurm~unted by turt of white 
s er1'31 Mfeeliwn. Broad · mar£~1n of wh1 te 
submerged mycel1 um . Chromogenic. 

Feet·- gr o•ing. Largest· portion o~ colony 
l!iOilse-grey ·'iii th narr·or. b and of' White 
subz:jler•ged m7celium • Non-chromogenic. 

-
llast-gro~1~ •. Central portion of colony . 
o11ve-bro1i'n. Narro" ·bend o'f white submerged 
mycelium. · Non-ehromogenie. 

The ·CUltu-ral chern~ter . .,, ot•. ---....-...-.....~ ........... ..;;,. 
,. . ; ( 

The arolll th . rate s ot d,ift'eH!int ·i•olatee, in particular·, 

are characteristic ·of this variation ae also are tbe 
. ' 

:vario l s col ours of the mycelium. '· ' . 

Isolates of ~s~l !tni a nd A • . cral'se were quite di-stinct 

from t hose .of A • . longipes principall y 1~ respect of t he 

t.yne Of myc.eliel £'1"~?Wth. 

' ·he phenornenon .of t he d1f't'pe1o~ of a red-carmine ,• . 

pi gment in those culturee designated ~hromogenic has 

been ~ise ussed -. by . Angell (1 ) ~nd . B~nde (4) with 

reference to A. s~lani. N9ergaard (16) . eugge st.s thEtt 

t"' acrospori urn J?Orri El l . , -~ac.roeEori ~un s oloni : r;.ll .& Mart. 

{!.:_eolari1) a~ Alter~ari~ . brees1cs:! v. dauc1 (Kuhn) Lindau 
• > 

be grou.Ped .tog etheJ a~ · one specie s· - !:_120rr1 ( Ell.) 

Neergae.rd. on · 'the bflsi e of pi gment p r od uc ti on among. 

othe r · things. A~ a basle for el eseifi cetion this 

would not .be sst1sf Ptc t o.ry since Bonde {4) 1sa shown 
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that ~he capeci t y for pigment production varies ' ' 1 th 

the strain. Also, pigM~nt -production ie not confined 

to t eee forrrt! alone, e.g. A. longi pes 1e eleo chromogenic. 

In A. longipee, pigment r roduetion varies with the 

isolate. Cer· tain ·ieoiatee e.re non-ch romogenic (Table 'LII.) 

It has- b een fou: d by t'h e writer t l·e t p<'lt a to-de:x t rose 

e.gai p rovides a more sui table · ed i um for production of 

p igr 'ent th~n do othe r synthetic med 1e.. The intF?:nsity 

of pi gment is also · p roport1 o. el to +he t ern e rature of 

incubation (17) . The SBTI1~. appl_ ee to the pigment fo , .ed 

by A. sol e.ni. 

rrhe production o f pi .ent by A . longip e s B gg ets 8 

strong a f finity with t he A. solani group , (incl. 

~!!!BBBllidle .'aabe & A. 11nicill ep. n. Neer aard, 

which ere both . chromo en1c~), as o poeed to the A. tenuie 

group which is non-chromogen i c. 

Pathogenic1tz2 £ro th rot~ P.nd chromogenicitz. 

Anfell (1) stfltes that in A . eoJ "ni, :pt ment . rod etion 

is n roporti cnel to th~ ro th ratP on poteto-dex rose 

eg ar. In A. longipes, _ thitt does no.t aypee r· to be the 

ce.ee. In isolates ~ xamined by .t he writer, non-chromo enic 

stN1in8 have been f ouncf to be more vigoro u.e than 

chromoge ie and vice-veLsa. Bond e (4) fo und no corr lation 

b t ween pethogenici t .y of A. solen! for potato and 

piement .. roduc tion . In an ex Je r!H·,ent to determine 

whether' th i s wee the case wit 1 A. long! pes, porti,ons of 
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t o-O Gceo l e ~f i dRrr.p charnb rs :Y:'erc inoculat d with 

si x isol ut s of t he fung us. esults shovm as mean 

l esion diSJ le t r s aftPr 18--da· s at 28? c. ar given in 

Table ~ III. 

•• 

Table XLII I . _ athogenici ty & Ch r mog~nic_ i tL_Q!.J!_ •. longipes. 

---------------------------------------------------------------
Isolate 

·r .B.S. 4 

25 

26 

31 

32 

36 

i g-1 en~ prod· cti on 

.. chromogen.! c 

non-~hromo -enic 

chromo ~nie 

non-chromotrenic 

chromogenic 

chromogeni.o 

-----------------------

rtea.n 1 sion die.m. 

~-----
1.7 

6.~ 

.. 11.0 

1.8 

10.0 

2.0 

-~-- -~. ·---

Results sho?:ed t het t here t as no co r relation between 

p athoe·eutcity a dl ch romog nici t y or isoiate s. Dif:Le;rent 

leo a t e a varied widely in t heir intens i ty o f att6ck. 

In vtf.! ·• o f the posi t ive re-sul-'-s o t ainecl in · 

pa t ho :enic~'~y tes:t~ ·d h a number o:f ~1 t~rnaria 

isolates from. :Wild specie s . of bo l a n.aceae ( Pe (.' t. I V • . , 

1 t was decide d to compare t he f'unti with A . long i:Q~ 

from tob a ec o on t he b e ·j,s of 'morphclogy. · Teble . -~Lr ,.. . ­

shows t h e r age . of form in culture end on t he host 
l 

of e1 ·nt .isolate s fr·om fo · r ?feeds. 



Table XLIV. 'Rane- - o f va riation ·of' Alternar i a epp. from weeds '! 

'V': .f'd . Culture ' Hos t 
p Jl 

-~-~ -----r---------·----.··----- - ·-----:----
Nice ndt·e 
p~zee.1oid!;!_ 

§_olanum ~ 

inc anum 

Solanum 

16.5-36.3 X. 9.9-23.1 

.26 .4-46.2 X 9 -9- 23.1 

19 .8-46.2 X 9-9-19 .8 

13.2-33.0 X 9. 9-16 .s 

26 .4 - 59 -4 X 9 .9-16.5 

3 ·3.;89 .1 X 0 . 9-16 .,5 

26.4-49 -5 X 9.9-16.5 

23.1 .~42 .9 X , 9.9-16 ·5 

pandura forme 1 9 . 8- 39.6 x 9 .· -19. 8 · 23,.1-3 ·. 6 .X 9.9-16.5 ---.-

Da.tura ~ 

stramonium 

no e ores . 

33. 0-8 2~ 5 X 1·3.2.- 19 . 8 33 . -7:> .9 :X 9 . 9-16 .5 

23 .1- ~ ·4 X 9 . 9-19 .8 13.2-82 .5 X 6 .6-19~8 

'T'he t.wo D. etrrunoni um isoletee e r e u¢oubted.ly s t re.ine. of' 

A. crE~ s sa though the spore dimeneione were ·· eomPwhet 

s . aller than ·those g i ve_n by ·Nee r geard (1 ) • 'l'h.e ~ecorid 

of' t ese t wo isolates · approached A. lnngipes. in cul ture, 

out be ~ke,w ere reeent, we r e ve ry long , being up to 

9 Jl• l~ei ther of thee~ 18olates 'fi'Po S :pa t hogenic to tobacco 

( ect . !V . ) . The e·eeond S. incanum 1solete s ... eme to he,ve 

b . en ~ a membe r of t he A. tenuis ~roup , t he spores being 

rather smalle r then thos~ of A. l onyi pee and hev1ng a · 

shorter b eak . 

T;ean spo r-e dl ene1 ne o.r the· re etning f'ive isol ates 

ere t-1 ven in Teb1 e l LV., together with t .hose of A. longipee 

·derived t'rom .ai.x isolate•. 'Figures - a ~e for sporee from 



cor . -meal agar cul tur~"' . 

Table YJ,V. Weed lsole,t~s and A . lone-1 n_es ~ompered 

~ 1dth : 

. Bl'lBe 3-3-19.8 

11.9 . 

-9-19.8 

13.0 

9. 9-13.2 

13-5 

. <) - 23 .1 

+ Beaked s :p res only. 

~Aean s pore measurements were fo -nd tc;> agree very well 

with those of A. longip~s. Differences t~ at were apparent 

coul d readily be accounted for throu h nRtura.l veriati r n 

of isolates. If mean ep( re meesur ments can be e.cce t ed 

as being diagnostic, it is reasonabl e to advance t he 

statc~ent · thet ' !:_ lone;1pee hee e. }1ost N ' _ge c~vering 
. ' 

at lea t :four e ecie~ of · so1ene.~~' including .tobac o, 

13 .5 

end that spont~neous at .ack mey occ r on Polenum 1 canum, 

Solanum :Q_!nd uraeform! · and Nlcandre phys.aloid.e s.' 

Sponteneous at t ack, as indicated by spore measurements, 

has not been observed on Datura · strarn·onium but artificial 
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infecti on h s been achiev din the ref nho e ( , e c ,. v . ) 

The o c r r n e o• smalle t h usual o re i n th 

D. 

f 

ieol tt ~ · C nn ot preclude he po ibility 

nix d 1 f cti n of A. lons i es nd --~~~~· 

y. 

has be n r port d und r 

1mber of n es since it was first recorded , nd i t 

is i m. orta t to be cle r as to the c rre ct deei nation. 

ecorde of t he f unr-us under v rious n am s and. f n i 

re oi•ted as longi ee re iven in T bl .. LVI , t ther 

ith t h irs ore di~ensi ons . 

b 

I 
· ut or S 0 f' S e t ation 

Tr .ns . Lon • 

--------------------~--------~--------~----------~-----------

• tebacinum Ul . 

A . t abe 
HOi . 

~llis & 
~verhert, 40-" 0 x 1 5 -20 
1 92. 

v. l894 . .~ - 90 X 1 0 -15 

v. 

isd 1 & 
\ adkins 30-50 x 10 -13 
1 931 

Ho! ki ns 
1 9 31 

3~ -5 ( ) X 8 -1 ~ 

A . longi nes ( ·11.& ... v.) , 
a son 80-27, X 9 - 0 

:v. ) 
Ho. i ns 
1 , 3 

v. ) 

35-50 ( 90) X 8 -15 

3-7 

3-7 

3-7 

5 -10 

3-7 

A. long1Des (Ell. 
Bison. Li l e T 19 . 8 - •4 X 9 • 9-16.5 2-8 

1?49 

1 - 2 

1-2 

( 7) 
0-4 
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~lli .e & Everhart ( 6) originall y deecri b d two spec i e 

of .llacroepori m from tobacco in 1892 ; -! t abaci num ( hi te 

s ck with spo r eA 15;,..25 x 10-12 Jl• end larger spores 

35-4 u, and (br•o n s po t .1 th e o r e-s 

40- 5 x 15-20 P· he let e r agrfes r e1 rly e os y 

-it t ha t or Tisd 1 & · dkins (19) fo r their e eeie 

of Alte~ria as ~ ociated with b r wn snot in F1oride . 

In 1894 , .. llis cl ~verhart (7) a .ein describ d an 

50 - 90 x 10-1 5 )l• In 1 908 , Hori (13) r o nise th is 

fun us, but since he spores t · re forr ed in chain~, 

r ef' r r d t o it as Alternaria t b acina ( ,11 . &: t-.v. ) n.comb . 

In 1931, Ho kine ( 9) de scri b d t o epeci s or 

1 ternaria on toba ·co, ne ely • tabacin.a with s ore 

di ensions agr ein with those of Ho r1 .- 35- 0 x 8-15 p, 

and A. l ongi ·es wi th spores 80-275 x 9-20 p. aeon ~4), 

thr ye r s previously, had d e t ermine t his 1 tter :fun ~s 

as A. lon~i :QCS ( 1i 11 . & Ev. ) n.comb. ~c.4 a on says of the 
. ' 

fun us that i t is no t obvi ously c istlnct frorn A. sol eni 

fro potato . 

oinc id nta l y y 1 th h pub11ee.t1 Tl of Ro k i -

measure- ents , t ere a peared t o p ere by i sd 1 & 

-:·adkins (19 and Gulyas ( 8 on A. 1ong1pes end A. t eb ac1n 

r .s ectiv ly. Hop ins (10) i n 1939 , stated t h t there 

was no -d oubt that th se t o fung i ·e re id ntic 1 ith 

that 'hieh attacks tobacco in ,.h d esi . ' 1 sda1e & , ed kine 
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referred t h ir f un .·u to A. longi'QeS {El • ·i v . ) n . co b . 

b in · t heir iagnosie on t hat of JUlis. & v erhart (6 ) 

f r bro n spot, n a nely ..:...:. lo gipef! n. er .• Since t he spo res 

v~e r formed in c ai ns, it was, howev r. nee es ry to 

ch g 
I 

t he name to Alternaria . Guly s ref r l ed t o 1 

f 1n .us as A. tabacinum. ( '1;11 .& ~v. n . c mb. asin th 

diagnosis on tha t of F:llis & Everha r t ( 7 ) of 1894 , 

n ely M. t aba.cinum n . sp. Hopkins (10 ) , t king into 

·adkins de cid d to ado t 

the b inomial A . long ipes ( Ell • .e. . ) 'I'is • k . P.nd 

ro o ed o dro t 

as he had no t nc nt er d t e lett r fu ua a f'i · 

b .t e n 1931 and 1939. The co 1binetion of Mason , bov:• v .r, 

a e publ i shed i n 1 ~ 28 and t er ~fore rec d nc over 

t hat or 'i d le :adk i ns of 1 931; he ce, t he co r r e c t 

n for t he :r ngus c us i ng brown s ot of t ob ceo is 

Alter nari a loneipe ( Ell.& .v.) . eson . 

Conclusi ons . 

Fro th foregoi g account of the morphology snd 

variabil i t y of . • lon&ip s, it is clear that the s pecies 

sho s a wide range of form. :'his variation is due, in 

part, to t he environment a nd the s ubs r t e e . g . tobacco 

of diffe rent types . The fungus i s ore cons t an t i n · fO!' 

in culture, spore di eneio s f allin over a i de , b ut 

fairly well-dertn d r n e . Apert fro th variation due 

to the ab v ceuses, there is an 1 h re t · veri t i on 
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b tv·een 1 ol tee. · .ent1 n may be made he e of the 

freq· ent oecurren r-e of saltations in A. 1 ngipee 

cultur s. 

Isol etes r, f h_lone;ipee ehow so t o be of t he 

A. tenuie type nd some approach the A. so ani type. 

The af finity of the species ith the A. solani rou 

is qui te marked , partie larly i n reep et of the type 

of disease produced by t he t ,o fungi., ie. zonat e 1 ef­

s potti g with varying degrees of toxi c activity 

as ociated 1th the spo tting. The roducti on of p i gment 

in cult r e s also Btlg e e ts relationshi ps v.·i th ~olani. 

I robably the only criterion t at c an be used to 

distinguish t }le extreme f orms is pathogen! i ty, t ho gh 

even here c e r tain di f :fieul ties ru ise . ..xperiments by 

the writer hev point d to a wider host r ange of 

A. l ongi p · e t han has b en p reviously be en recorded, nd 

ot ·to end tomato may be ettec ed under 8r tif1c iel 

cond.ition.e (17 • It is t rue t hat no virulent, etural 

attacks have b en observed on heee hosts, nor have 

isolates from th m been strikingly athogenie to 

to aceo. Pass e e thr o .h t obacco 1 a y be nee sary t o 

establish virulence. Ne rgeard (16 ) he..e no ted that 

pas age f A. eoJ a.n1 from . culture throu h t moto 

se (Hinge resulted in i ncree.s d virulence . 
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vrrr. smr ARY. 

Sueceptib111 t7 :of tobeeco in ee.ftd culture was 

eon<U tioned by the P end K· eoneentratione ·or 

the nutr1~nte applied. Hi gh P was more eff ective 

than high lt" fn reducing Blleee:p tibili ty. N did not 

marlcedly alter suecept1b111ty,- but plente. receiving 

( NHh) 2so4 ._were more ·_eueeepttble than those .. _r e.c·ei ving 

Ne'No3• 

F i..eld trif!lB "ttb ~ertilizers o:f veri oue \T : P : K 

rattoe did not Alte r euecer>t1bt11ty. Borex app lied 

at four rate s had no effect on the disease. 

Vari(:tiea t ested for euecept1b111 ty in _the greenhouse 

s~vnved · Hflrri ~on' R Special, end GpeciAl LJ-00· to be 

eome-what J?esis tflnt. Bonanza y;a e most severely 

At ta cked . 

F iel d- trials indicated that so i ls in:fluenee the 

order o:f s u~eept.tbili ty or ditfe.rent varieties: 

results were not consistent from farm to ~arm . 

Over all f'errne; Vthite .Stern Orinoco · , Harrison's 

Special, Broad Lea~ and Special 400 were the · 

eueeept'i ble veri_eties. ·. 

Alternaria longi;pee can ~~e;r·wint<': r 9n the soil 

surface on -tobac co debris. Infected stalks and .- . . ' 

· leaves b ux·ied in the soil gave negeti ve ~eul ts 

lO'h en . i sol.eticns J.•e re at t empted e:t' t er ne~rly 

· moTit.'hs. 

Composting also · destroyed the fungus. 
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Different amounts of m isture ap lied to 1nf cted 

material buried in soil, in pots,did no t alte 

the number of isolations from those in un etered 

soil. 

A. lone;ipes was pathog ni c to e.t le st f o r 

wild Solanaceo s species, end Al tei·neri e 

isol nt e d f r om hr e s ecies ere pa h o nic to 

d~taeh d tobacco leP.ves in darn -chambers . Thi s 

sup- ste a f rther m ns of ov rwinte.rin • 

Seed treatment, e.e practi sed : in hod .si , wa~ 

e f fective in destroying the fungus on infected 

se d .• 

4 . Pre -penetration resistance ·in s e "dlt 1gs appea rs t o 

r.; 
• 

b due to the lend l a r le f- airs. :- J.OVal of heirs 

i n creased the suecepti.blity or e edling leaves •. 

El even varieties in the se dlin st:ege, showed the 

same order of suseeJ>tibili ty to the :rungus. Varietal 

differences were not marked end t he re .a no 

eoi'rel etion ~ ith . susceptibility of' eture lee.:f . 

A. l ongipee roduced a toxic factor in culture 

h i ch wilted tob ceo seedlin s hen the r·ootQ w re 

i mmersed in t he culture t'iltrate • . a.ximum produc t i on 

of t oxin occurred after 12 to 14 days at 28° c. on 

<! chard's solution. Hi gh N and K concentrations 

reduced potency. Incr ase in sugar and P concentrations 

did not material y affect pote c y , nor did h .etin 
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t e filtrate. Toxin ·as fon ed in the absenc of 

N, P, • , nd sugar, but in red c d emount; N end 

P 1'Jhen bsent ere more eff ective in reducing 

ote cy than K fl.Dd sugar. 

Toxicity appeared to be due to the excreti o e of 

the fungus, not to the mycelium. 

Toxin as antidoted to sor e extent b y hydroxy­

quinoline. 

6. he mo r hology and t xonomic relatio s of ....:. long i pes 

are discussed . S or efi of he fungu fall e tween 

the !:..._ t nuis type end the A. eolani t e ·: 

at o enically and phys iolo icel y, the fu us ie 

rele t d to A. eolani. 

~po re measurements of Alt maria isolates from 

s s .eet d ld hosts sho -ed close sim1la:dly ith 

.!:._l~ngip 8. 
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I. 

here does not appear t o be any menti n in the 

11 terature as to when frog-eye was first report d. 

I t is known in practically e .ry c ou t r y h re to·bacco 

i s ro · n, varyi ng i n i.nte sity i th t · e locality. Th · s 

in th · • • ., t he disease 1 s re orted to be of minor 

1 or ence , whe reas in . out ern .hode>s a d in p rt s 

f ueen.sland, Australia 1 t causes eri s d a 

Plants .are f irst susc tible i n the eeedlin sta e, 

articule~ly if at all nitrogen deficient. egular 

s aying 1Vith a fu icide such as Bordeaux mixt re i l l 

keep the dis a"'e in check at this eta. 

e contzol of the dis s in t he 1 nds p re ~ents a more 

di.fficult pr blem. o varieties h ve yet been obs e rved 

to be r esist t to fro -eye, t o gh cLean (4) has 

f ound certain varieti e to escape infection throu h 

earlier ripening,. The h st range in . hod esia is not 

known , but i n the li ht o:f evid nee from th U . S •• it 

is not confin d to tob acco. ohnson alleau {2 1 

optained. frog-eye i nfection in tob ceo with !sol t es rom 

16 species in 11 plant fam1li e. 

Pr . ee t control measuref:'l t a e t he fo .o f' pri in off 

t e 1 . e r l e ves of pl ts b f ore t hese b c~ e inf c d , 

nd to a i m1te ext t, fl ld s ra in . 
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1. he theory and practice of priming. 

' rimi ng' consists in the r emoTal of the l ower 

declining l eaTes of the tobacco plant. In America, the 

term is used synonom"'uel y with r·ee.pi ng, b ut in Rhodes i P. 

it usually refers to disease con .rol o eratione. 

Priming for dise .ee control is based on theoretical 

considerations which have b en borne out in practice-. 

The essential part of the operatlon~' !s the early 

re .oval of the lower 1 -aves, including the seetHing 

leaves, before these decline and beco .. e s ubject to leaf­

spotting diseases, in particular frog-eye . It has b en 

established, both b y obeervati n and experiment, that 

t'rog -eye more readily et t e.c s n1 trogen de ficient l eaves , 

and as there is a up ard. tra.nelocation of ni tl'ogen fro m 

the l ower l eaves with incre sing plant age , t ese leaves 

are the first to become attacked. 

0 ce the lower leaves have become int'eeted wi th fr g - eye 

and t e lesions bear s por es, rapid infection ot _the upper 

leaves ensues . Very of t en th is is not obvious in the l and 

unles s the leaves are held up to th~ 1 1£h t when the 

li -h t gr een a reas of incipient infection ma;y be seen. 

On incubation .i in the warm atmosphe re of the curi ng 

/ \ 
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ba rns, hoflever, severe black s ot ing develo·,s . hich 

ruins the leaf. 

1 rimi g can take various forms and is 'Yery larp ly 

a matt r of par ticular r ~erence. At l east three me t hods 

are in common use e: a) to remov ·the first thr .e or f ur 

leev s from the p ant and destroy t h em by burning or 

burial in the soil, b) to draw up the s oil on the ridges 

to cover the leaves which then d ecay in t e soil, c to 

take the first reaping before the ~ eaf i s properly ripe 

end cure as best as possible . 

The p resent ex erimente et te pt to answer two 

ques tions in relati n to pri min ; a h r e do a the 

initial infec t! n originat e whi h makes -nriming n ee ry , 

· d b) tihat ('ff ect h s ri ing on the yie d and c_:uali ty 

of t obacco. 

2. ExQeri 1 nte re la t ing to ~he invasion of la ds by froe -e e . 

he p cise way in lihic·h ft•og-eye infects a lana is 

not at present co1p~etely und rstood. The disease c n 

ef ct 1 ds 1 ola t :d i'rom e. oT;ing tobacco a sho-..n by 

r rvsl ( 5 ) . I t ould seem the ·ef'o re t at frog- ye primary 

1nfeet i n is from s o e s o r ce external to tobacco 1 nds. 

I t is of consid .r a e interest to know , a) whether 

fro -eye is definitely indbor ne and that pri ry infection 

results exter all y, end b ) whe the r ee ondary infection 

r sul ts :from frog-eye .s e tting in on unprin~ d plants and 

thenc spr e ad i ng to rimed. 
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Field e~~Ei~ent - ~ relawner 1948/49 . 

The exne rimental area cons iettld o~ s ome f our acres 

of Bone.nza tobaceo 011 l and used for the t hi rd time 

runn i ng . Thz~ee 1/40 acre 1 ts •ere m1u , ·ed out a t each 

corn r as eho in th~ di e rem ( Fig.l ) es 1 ts 

were 1 ,ft unpri .ed hi le t he r st of the land es rimed. 

Fi • 1. Showi g lay-o t of r e lawne y field expe r iment. 

e treat ~ent gi ven he tobacco was a foll ows: 

Planted: 20/11/!~9 

Pre-fertilized: 15/11/48 150 1b. 
Post-fe r tilized: 8/1/49 100 lb. 

rimed: 20/12/48 
3/1/49 . 

eu s 6:1 2:8 
ti ll -

Sampling for estimation of disease spr ad . 

iJttUI'e. 
· If 

hole lents were ake at r endo 1 the r i d porti on 

and their osi t i ns e.rked releti v to he corn r pl ts . 

Leaves were stl"i pped. fro t he stems nd i ncubet d bet een 

she ts of' abso rbent paper for :five days. 1J! i ·thin t i s p r1od 

any incip ient fro -eye lesions will ap~ a r as black s ots 

si Lil ar to those d veloping in e curing barns. 
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our sets of e ee were taken between 12/1/ 49 and 

21/2/49. No spots developed on -t hese sam les durin ~he 

incubation p riod. The.s r eul t s were cons! t t- n t with 

th . non-a n ar nee of fro -e.'e in the corner J lots t 

_is time. 

Sn re trapping. 

Attempts to tra Cercosp ra sp res falling ·ithin 

t he experimental area were made, using 3" x 1" microscope 

slid e coated with ycerine jelly and support d 

horizontal y und r shields. Six trap s ere placed 

dia onal ly and six horizon tally i n t he l and . 

'l'he first exnosures Y' re made f or a day at a ti ~ • but 

as no sp res w r t apped aft I' thts perir.d th ti e 

was incre eed to t o nd f'Uual y three days . Slide ere 

examined f or spore s microsc-o icelly at 250 d et r s 

nd l ow 11 ,ht intensity sin ce Ce reoepora s pore s re hy -line. 

R sul te of e ·· o re tra p i ng v;ere consist n t r i th t he very 

low i cide nce of fro -eye which ap eared let in the 

sea on i n t h 

t rap ed at 

cor n r pl ots. The maximum numb r of 

ny on t i me on 11 12 tra as 10. 

po re 

h i s 

em u ts to less than o e s ore . r slide. In vie · of the 

sr ell n umb r of spor s caught, 1 t is doubtful wh t h · r 

any signifi cance ean be attach d to the result • However, 

there was no evidence to SUf"geet th!i t the r e re more spo e s 

in the vicinity of t he corner pl '} t s : s ores appear d at 

random. It is t herefore pro ab e t hat t he rimary infection 

reeul t d fro 1 ou tside so rces. These may take the r rm of' 

infect d tobacco debris or wild host nlants. 



· ·.Field experiment Trela~ney -1 949/50 

The lay-o~t '·of' the 1948/49 experiment WAs 

. . 
with mod_ifieation during th~ neyt eeeson .• 'l'he 1'JhoJ e 

. ' 

experimental area was divided into 40. 1/20 acre plote 

"(3.'6'' x 2' pl antipg -) , thrP.e plots being lef't. unprimed 

in each corn""' r while the re, .aindei• o-r t he land. wss prim .d. 
~. 

eta11e of th e ex Jeriment ~re given below. 

Land: 2nd year tobacco. 

!Jlanted.: 24/11/49· 

Pre-fertiliz ed: 12/11/49 ioo lb. cupe 6:12:8 
Post-ferti'ized: 

P rime d: 

14 12/49 150 l :b. 
28/12/49 
6/ 1/50 

2 .+/12/49 
14/1/50 

If .. 
11 ! t 

cupe 
If 

f! 

8 empling for e still at1on of dise~~PH ~ • 

f f 

" 
t l 

mixture. 

" 
" 
!I 

One plant from each plot was te.ken at ·r andom on'· 

6/1/50 and. 21/1/50. S a.rnpl ~ s we re 1ncu,b e.t ed. e s previouslJ 

de: e 'ribed: onl ~/ corner p1o t e eho•ed e· o tting , the 

rP.mAi n c er• o f the plots "~- .e ing ou1 tE. clear. · '. "'O plant,~ 

. from e':3ch, plot werr~ t. eken on L~/z/r:.o .and 17/2./50 with 

simila.r _rfls 1l ts. 

e aping ~=md gradine. 

'.i'be tob ac ·o v. ae tak n :!'rom the exper i ment in five 

· reepiD f:E: and · curE:d. "cc1pi n e 1 and 2, 3 and. 4 , and 5 were 

grad ed. separ'Stely. Gradine- :WAS eo arr an "6d 8f'. to provide 
. . 

t~o claso s . o~ spo ; t~d tobacc0~ 11 ~ht and hen¥y, while 

the remainde r wae classed as cle an. 
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i cures r or s o t t ed l eaf wer r~duced to a percent age 

b y multipl ying cl &sc: 1 sp ot by one d class 2 spot b y 

two, di v idin t he sum b y the t ot al wei h t per plo t x 2 

and mul tiplyi ng by 1 0 . 

Al l t 1ree ·r eap i n ·s { com"ti ned da a, 1st. 2nd . , 3rd . & th . 

an 5 t h . . shoVJcd th.e "e to be e hi ·her ercenta e of b rn 

spo t i n the vicini t y ~r un r i ed p l ots : percentage spot 

rel l oft' away r r om t he s e pl ot s . Resul t s are exempl ified 

b the diagr ams showing per cen t s e s ot in the 3rd .& 4th. 

and 5t h . rea i e·s . ( Figs 2 and 3 ) . 

30 . 7 1 7. 6 

3 . 1 39·4 6 .8 30 .3 

45 · 4 34 . 2 34 -5 40 . 2 24 .1 

41 . 0 4 ·3 12 . 2 37. 3 

32 . 2 17 5 ~ I o 

Fig . 2 Sho i n percent s P- a o t i n ch plot , 
3rd . & 4th . r p i . s e Hl in d. 



/r :3 ,. 6 /9~ ' 7 . 95 . 1 79.6 ·85 .5 ~~4 ~ . -r 

/ ~~ 9y 83 . 6 81 .5 63 . 9 77 • ./ 76 .4 85 .6 
/ / 

76 . 7 61 .o 93-3 74 0 2 88 .4 78 .1 75 . 6 88 .1 

~~ 93 -4 83.5 82 . 9 76 . 6 85 .1 86 .1 14(9 -, / 

' 

9~~ ;o{c; /. 

' J~-5 / 6 .5 0 .6 85 .7 o. 98 -Lt 

1<'1 • 3 hO\~>. n perc ,nt e ·pot in 
t h re in • 

ch lot, 

_our s atlonary rapP laced OP ~t ach cor r 

i n h an le of the unpriued _lots . r1 ving trap as 

i t at d external to th land on th sid of t e 

revailinr vrind . 'lye r · ne_jelly sl id s w r· us d as 

in t 1948/49 e ~er i ~" ent, ut t he ·ely 

ith Afran n o fac lita · c a~ting th . s n s • 

Six f"·X s ur of t slides we e r tad bet . 31/12/49 

and 22/2/50 , t o d a s t a tia.e . 

'I'he maxi lll n n u "be r of s ores ca 1£-. h t a t f.lny tim ·wee eix . 

A hi h e t' nurr.ber of' s o ·es ·as a a ys cau ht :t n the 

moving trap , th s a e t a.in am.ount of in:f.' c r:m . a~ 

enterin the l en trom outs ide . 

There was no con ist cy i n t he nu.. ·r of - or s 

c a u •ht i t he s t tiona1•y tr s, t h e mber rying 

from 0 t 4 . 
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Discussion of' r-esults . 

Clear-cut res lts o ld not b xp cted. with a. 

wind - borne dis ase , thus if' fro -eye is ind-borne 

i nconei t ncy in exp rin ent 1 r e lts mi .h t be anti 1p t d . 

es lt reee t ed er s gf"est thst Cereoepor s ores 

r borne by the w1 nd. from so'Ircee xt r n.al to the and. , 

and t t rirnary infection is st :bl i ehed on susc tible 

l e f' in t h is way . . e evidenc . pr s . t d is not cl r-cu t 

•• r esults f s por tr p_i ng : t~ is is eonsist .nt ith 

wind-borne i nv sion. 

econda y infectbn ap are t o be the result f spr ad 

i ·hin he land f rom pril'!larily int'e t d lants. ain , 

results are not ell-d fined but examination of Figs. 2 

end 3 shows th t a. gradient of' intensity d ee exist b t e n 

t he hi h perc n t ag of spot in the corner plots nd 

across the pri m d pl ts. 

3. ,:ffect of pr1 ing on li lt and quall.!l._ of tobacco. 

he v 1 e of p ri ng i n f1 ld practice. i s still 

matt of di ute . 1 h ve. ' to e· e.ined fr m r1 uin · 

c n be r solved into t p r ts: fl.) t f! in in 0 

ual i ty cle n l ea and b) t e nh · nc d rice resu tin 

froa the s e of such l .af . Primin n d not neeeAsarily 

res~lt 1n los in wei ht p r acre . An increae d sup l y 

of nut ients. beco .e available to a smaller nun b r of 

1 "8.V s in 11m d pl · t e , t h ·s i n cr .e.sing t h ir e i ht . 
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~r , pr sent expe r i ments wer de signed to study the 

ff'ect of priming on a) disee e incidence - in partieular 

f r og -eye, b ) yield and c ) quality in terms of' price pe r 

o nd, percenta.g b ri ght leaf, percentage h avy l eaf etc . 

The prices used were fixed and arbitrary ·nd bear no 

.relation to present day market val es . 

a ) 1948/49 Experiment - Gove aroi. 

The e e ri ent consi s t ed of a randomized bl ock desi gn 

f or wo t r .atments, rimed and unprt~ .~.ed and each r ep i c ted 

7 ti . e. Th va riety used as Bone nza end the ex erim n t 

was a· t · d on land wh1 ch had c a rrie d one pr v1oua crop of 

tobacco. xp rUnental p1 ots were 1/ 20 acre in ext n t 

( 3' x 3 • planting ) and each plot was surrounded. by 't ·o 

guar d rowe of n z•imed tobacco end also separa · ed :from 

othe r exp "rim n tal plots. by primed plots. The des1 -n is 

11 tre t d in F ig . 4 . revio s expEH 1 .ente on e f fects 

o f . rimi n have b een com li cated b y the j unctinn of pr1 1 d 

and un ri ed toba co . The p r ·sence of un r~med in the 

i rr.mediate vicinity. of pr1 . ed must increase the p ssibili t y 

of infection of ri ed tobe. co from any diseased leaves on 

unp r i med . Guard r owa e.nd plot ~ r ed ce this :pos s i b ility. 

p p f' f' 

E."P"'· £~rc· 

f p U . P. p 

f ' P f p 

Fig . 4· Showing d sig-n of priming x ri ent- Karo i . 
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treetm nt given the tobacco was as f 1 owe: 

Pl anted: 

Pr -fert1 ized: 

24/12/ 8 

l/12/48 
9/2/49 

100 lb. cups 3:13:8 mixture. 
Post-ferti lized:· 

l rim d: 7/2/49 
18/2/49 
3/3/49 

If 

... empling for st1mat1on of diee se inteoei ty. 

II 

Samples consisting of 2 - 5 p ents per plot ere 

ta en at ra dom at i n t {'rvals daring the growing peri od . 

n ri rr~d plants were stripp d of the first thre leaves 

and t hee were d.iscarded to make leaf numbers compa rabl e 

ith rimed plants . emain1n leaves o unprimed, and 

l .aves from primed '"Jlante were incubated b . twe .n sheets 

of absorbent paper for five daye to d velop barn-type 

~potting as previously d scribed. The average numb r of 

spots in an arbitrary circle of 38 . 5 sq . ems . wa 

ealculet d · y counti n . sp ts lith i n the circle at three 

points on ach l eaf. h(:' r t? su e a re 11 ustreted 

gr hi cal y i Fig . 5. 

·o po ·nts sh wed cle rly from t he ~ra he, a) t e tot 1 

a .u t of spot t i ng on unprimed w r ter than that on 

prim d t b ceo.( _ is w, true of all 5 s e ts of s mp s ­

teken, , and b ) s pa ting occurr d u the plants, one to 

t1lo leav e hi ·h e i on unpri m d t oba C' co th~<. n on pri m d. 

Comparison of samplin results with rainfall p viQ s 

t o sa 1pli n by one w ek did no t show a.ny c r relation 

between a.m unt of spo t flnd r eci . itation. 
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Art r curi ng, the tobacco ~rom the experime nt was 

graded to sup· ly the f ollowing information: barn-

spo-tted leaf, % br•i ght lear,. short leaf, nd ' he avy 

l -eaf. Th se r eeul ts, together '-'i th yi e lds , price p r lb. 

and value pe r acre app ear in Tables I~ I I, nd III. 

eeults were treated st tietically by t he an lysis of 

vari ance ( Ap endix 2c ) an si nifice t d i r fe r c s r e 

incl uded whe r e a ro r1 ate . 

Table I. Percentage barn-trpotted leaf.. 

Primed Onprimed 
Pl ot No . Spot lot . 0 . % Spot. 

124 6 . 39 125 J 9 .1 2 

139 11.91 126 41 .85 

151 28.33 137 22.06 

152 1 .Lt 6 138 59.09 

163 11.10 150 12 .65 

164 14-44 165 39-11 

176 4.69 177 35· 74 

Mean 11.19 1 ean 38 .51 

Standar d error: 7-35 
Si n~fie nt diff er ences: 5 16.01 

1 >I 22 .45 



-13-

Table II. er~entage brights, shorts, and heavies. ( e~ns ) 

Treatment Nf 
If; Brigh ts Shorts % Heavy-bodied 

leaf . 

Pr imed 2l.l.j 7 5 .82 5·47 

Unpri med 16.12 5·38 7.68 . 

S tandard errore: 6.11 1. 75 3·73 

Table II I . Yield ) e r acre, val ue per ac re , and price pe~. 
T Means 

Trea t ment Yfeld/ acre 
lbe . 

Yield/acre 
adj eted to 
100 .. etend . 

Value/acre 
( a justed 

value ) 

Price/lb. 
pence 

Pri .:ed 

Unp ri r: d 

491.1 

540.8 

Standard er .ore: 57.87 

690.7 

745 .7 

90.83 

£17:5:9d . 

£17:19:9d. 

6.03 

5 · 70 

0.37 

mhe only signH'ice.nt diffe ·ence .found wee :foz· p r cent ee 

s potted leaf . The r e s a r e a t e r percentage o.f s potted 

leat' from urrpri rned t han from p rimed tobacco, sig!li:fi cant 

at t he 1 poin t. 



~ . 

Al thp :tgh ·dittre·renees w&r apps~ent for y,-ield per 

acre and price Pf'!.~ lb.;:-~~~·~ we~e not .. ~lgnific~nt. ID' 

thie -particulat> experi. tmt · the.r .efbre, s ati s.fect~roy 
~ ·, .. •. ' l ' ' .. 

· control or barn-spot ~a~ obtained by priming but no 
. 

tinencie.l gain e.cerued from the practice. 
:~ . 

b) 1949/50 · li:xperirnent .;. Goverl'J'!lent :rarmJ Karoi • 
. 

' hiS ,eJqJ.erlrHent WaS 8 repe.tt tiQil of t hat Of the ,. 

. "} .;..; 

the number of . rep ieat.ione v. ae increased. fror, 7 to 10 and 

,. 

. "6" • the pl1mting changed to ~ - . ·x 2 • The ·tol.a.cco was treated 

·a.e foilo.ws·: 

Pl entc::d: .24/11/49 

oet-fertiliz€d: 1/ 12/49 50 lb • . c~ps 3:13:8 mlxture. 

Pr1 .. ed -: 

16/ 1/50 tt " " . 1t 

29/12/lt:9 
12/ 1/ 50 
26/ 1/50 

c- amplil!£ for estimation of diee ase intenettl· 
. . 

S&!lli 1 s of t'iO plents per plot .irere t 'a.ken ~t random 

.. 

during the growing period '1:lnd treated as 4escri·bed previouely. 

Four sets of' sampl(!S tcere teket;. in Rl l.: ~ Re·sul ts ere 

11J uetret d gre.phj.call y _11\ . Fls. · 6. 

Less rr·og-eyc spo~ . sppeaf·ed t h en in the prevfous 
. . . 

season but results or incubation conf'ir'" d the obse·rve.t1ona 
.- A ' 

or the 1 948/l.j.9 . ses.eon, i ~e. e. · gree.t~r . ernount . of. spotting 

on unp ri .eo than on pri med tobaeco. a · .. d tt gr:ea ter number 

ot lee.vea af't'ected per pl e~-~ on unprim"'d :t.han on nr1med • 

. ·· 
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Graded .tobacco. 

Information as to f berne ot, brights, shorts e.nd 

heavy--bodied leaf was obtain d as previously . Results, 

to ether with those of yield per acre, price p e UJ. f1nd 

va ue p r acr are given in Tab es IV, V and VI. 

Table IV. Percentage barn-spott€'d lea.f. 

Primed Unpri ned 
Plot No. Spot ·Plot No. Spot . 

--

--· - ·-
2 49-5 1 45 -3 

3 44 -4 5 26.8 

4 40.3 6 31 -5 

7 21.7 9 40 .1 

8 36.5 10 36.5 

13 28.6 11 4!.! -2 

14" 30-3 12 27 . 0 

16 42 .5 15 29.3 

19 16.8 17 31.+ . 5 

20 20.8 18 31.5 
----· 

! ean 33.14 Mean 34-67 
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able v. er~ente.ge brights, sh rte , and. heavies. (Me en) 

Trea t ment ,_: Brights /" Shor ts s He vy-b died 
leaf. 

Pr imed 

Un.pr1med 

34.62 

42.91 3 -95 

1.61 

8 . 71 

3.24 

2.28 S tandard errore: 7.21 
Si gnificant di f ference: 4 . 76 (5;.: ) 

--------~------·------------~---- . 

,..,able VI. llild ·per acre, value p~r acre, and Erice pe r 1b. 

( ~eane) 

reatment 

!Jnp rimed 

Yield/acr e 
lbe. 

1213.0 

1147-4 

Yield/ acre 
ad jus ted to 
1oo ·~r; stand . 

1359.6 

1322.2 

Value/ acre 
( adj usted 

va l1e ) 

£ 36 :1 :5d. 

£37: 1 :4d. 

- ---·--------------------
St a J.dnrd err ors: 5i~ . 73 48.38 

ric /lb 
p nee 

----------·------------~...._ ___ ~.....:---
No analysis o f vari anc e was required to show the non-

i gnificance of percents e spot. The only_ significant 

dif~erence fo nd in the experi en t ~es f r ercenta e 

heavy-bodied leaf , a highe r roporti n of w ich occarr·ed 

in t he pri · ed plots. As in · he 1948/ 49 experiment, yield 

per acre and price per lb. e~e no t si nificant. 
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· Comparing the- two ;veers. the results ot 7teld a.ncl 
... :-. : _;.; 

price per :lb. l'el'fl! eon.e1s_tent : 1n:t. l>e1ng n~n-s1gnifieant 

at!! also were ·those .. of . ~ brights ·end · crt shorts. 'In the 
• ; •• ~ ! ' -· • . • 

1948ih9 expe_riment, .the- ~fargei'"' '.mount df heavy-bodied ; 
• I ~ - :. ~ 

oleef' was in th~ unprimed pl,ot.a tl,\ough . the dltterence 
;_: ... 

•as not aignifiQant r~ primed: :·thf! ~verse- was t"ound 

in the 1949/50 e:xperf~ent w1 th 8 signi.f~eant diff'erenee. 

In th1:s part1eul(lr expe~i.me~t the refore·, pr;iming 

neither a.ltered the disease picturft in ._o ·· rer as ·· 
~ -

welght of be.m;-spotted leaf' was~ concer:net\~ nor did 1 t ' '·. 

e.l ter the v al-u~ ot the crop .. .. 
~ 

·• I I I ·· :· FUiif.l ""IC...., .. I .... D ..... E;.....;;,;T ..... ·R .... IA...,J:..,...-S_. . . ~~- .. - .. 
··\·-·· ; 

1. Field = trtal · 1946/!f-9· ·_ 
. -·. . ; - - ..... ...._~ ' ,. . - 1, ... 

~--. ' .... 

.. 
Thi.B trial eoiuU-I!ted of. e ~~tin sq~are arr&'l'lg't~dlet'lt-

- . 

~or five treatmeri~e (incl. ,.eont:l-01} and 1u1s designed 

primarily: for testing .:thre_e · re~e-~~ SJ)rey~ agoinst 

Bordeaux mixtu:re -tor control.· oi ~rqg_.e'ye spot. Each 
• • - .. ~ ¥ -~. ..: i__ ' ' ' . ~. . . • • .' .: • . • • . • .. 

treatment plot w·ae.:~.1:v1ded·· irito, .three 1/t~O -acre ~U.b1)lote · 
~ . • • • .. . ~ - ""> -

(3! x 3' planting)· fo-r " ti-~e ,o( ···epra;r ~pplice.t.ion. 

· The land uee4 .. l'l&4:jha4 · preY1oua17 three e!"Qp!J o~ tobacco 

·_ · .end .had :be-~n- t~ff;~ one ~~ar-. :The ve;:iety pi~ted wee · Bonanz_a:~ 
... • ~ . - ~-- -1 ~ • •. 

Vlanted: · 21/1/49 ·; . . ' 
.i. 

Pre-:r.e:rt111ze·d!: . 26/l.l~48 i50 lb •. \tupa or· ~6:12-:8 mix.tu:re • . . .._~ .r ;~ . . . 

Poe t-~ert111'zed. : 5/ -2-/49 " .. : If - ·_ " ... 
:2'8/2(49 .. .. " .. . ;_' ,, :. " ' " "' 

,- ~ ' . ~ \ 
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Spray application. 

The ts . r ys us d in tb.i s trial 

a .. Ky:..Bordeaux, 

b einfast Blitox, 

c) Boots eopue r oxychloride 
white oil emulsion, 

d) Di t hane Z-78, 

The control ' fU3 unsp r ayed. 

ere as fol l ows: 

4-4-50 strength. 

4 l be . per 100 s~ 

1 pint per 10 gals. 

3 1 s. per 100 gals. l ue 
tra 0e 1 1 e~apol ae spread r . 

All s rays were applied at the rate of 60 gals. per 

acr (1! gal$. per s ub-plot). Ti me interval e be t ween 

ep1•ay ap l icat:ione were: 1 . ek, 10 days, and 14 days. 

Spra~ring was commenc d on the 25th. J an.- 1949 and 

continued at the approp rlate titne intervals ov ·r the 

sub-plots till t he 8th. arch 1949. preys were applied 

with knepeaek sp rayers· t • rou hout. 

Sampling for disease estimation. 

Plante were· sampled ~rom the plo ts at int r vals 

during the growing pe riod up to the time of reapi 

h se were xamined ~or epot developmen t by t e absorbent 

e.pe r technique us ed 1 . t .. e riming exp ri ments ( age 4 . 

At no tlme did any spot develop in t he pape rs. A smell 

ar ount of frog -e.ye s tting a p-e l!' r d in t 1e e.xper· i ment 
. ., 

l a t e i n the s eaeon and it was decid ed to count tb.e 

nu b r of s ot ted p ante per plot and ce.lcu 1te t he 

p r c nte.ge . 1rtually no barn-spot e. vee.r .d duri ng t he 

curi ng , hence no e corde were kep t or r ad d ·•reights 

from experim ntal plots. 
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ee tl ta. 

· ean number ot s )ott d plants tor each trea .. ent 

irrespective of ti Le of spraying is given in Tabl;e !I, 

whi e s~ray-time 1nter'8cti ns are shown in Table VI!I. 

Significant d1trerences ar~ included wher e app ropriate. 

{Analysis of varia ce- Appendix 2d.) 

Tab e V I . ot, Latin souare (me a s of 

-- ----·---
Ey- ordeaux Bli tox Co · er o,:yehl ri d . it ene Control 

-------------------------------------------------------------
40.49 61.48 68 .21 

----------- ·- - - -
S t . nd ard er ror: 

1gn1f'1csnt di f f ; r n 
7.89 

17.19 (5%) 

e sprays - r placed in the 'oll owing ord r of 

e:fti i Pn cy: 

Ky-Bordeaux better t han control at the 5):. _poi nt. 

~y-Bordeaux bett r than Blitox, Co pe r oxychloride 
and Dithane at the 5 , point. 

The r e were no significant diffe rences between me~ns 

f .O>r t e control, Bli t ox, Copper oxychl r ide and Di t hane. 



Table VIII. Latin e< u e r .. .............. ~.%'"'- "" .......... . . · --· · · -- ~-· - - - ~ -- · . ' . .. .. _. _, 

- - · - - ·- -- -- -
Ky-BQ,rdeeux Ra1 nf ea t Bli tox Copper oxychlorid e 

lw. lOd: U td . 1 'W . l Od . l !id. 1 'W . l Od . 14d.· 

2~- 4~.19163. 7: 5;~00 167.10 6/.J .• 95 53.87 62 . 47 68.09 

d ple.nte. 

Ditha 
lw. l Od . 

54-54 61.9 

ne 
14d. 

~ 67.~7 

Control 
lw . lOd. 14d. 

51.4{71. 7~1 81~ 
Mean cont ro1~68 .20 

--------·---------------------~..,-·--:~· -··----·-'---------- - · -------------~~--

Standard error: 9 .60 !<. 

S1gn1:f1eant diff erences: 5% : 1 9 . 20 
1~ : 25·54 

'· 

-20-
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he spray-time interaction ~igures showed s1gn1~1cant 

differe c s to exist b twe n Bordeaux. applied weekly and 

at 10-day intervals, and the mean control at the L point, 

also between Bordeaux at Yi eekly and 10-d y intervals, and 

ord eaux at 14-day intervals (1 poi nt). The other three 

Bxraye were not significantly be te r t han the controls 

t any ti me inter als . 

n i nter{' stl n r eult ae the ap earence of a 

e i n1ficant difference be twee t e centro e for ti -e of 

epr eyin ( between 1 w~ ek and 10 days a t the 5i poin t, and 

betY1een 1 v: .· k and 14 days at the 1~ point.) This 

appeared to be due to t e depressant e f fe ct of thP sprays 

on s ~ t development here controls ·bordered s pr e 

pl ot s . The h i heat a aunt of s ot in the controls es 

f und in those plots bordered above and below y plots 

apr , y d et 14-day 1 nt rvels, and the 1 se t in thos 

borde r ed b y ekly spr yed plots; the 10-day interval 

plots occupi .d an int .rmediate poeiti n. Corr s ondin 1 , 

the most spot developed in t he 14~ay s rayed plo ts and 

the least in wee kly-sprayed plots .. r r all the s p r ays, 

although only Bo.r<de a x ixture sho ·ed a s i ni.f i can t 

diff renee . Ho _ki n e (1 ) f u d similar deprese a t e f f e cts 

1 field e r in experiments in the 1946/47 season . 



I. 

2 • . ...:.re enhouse end. field fungici-de trials 1949/50 . 

.A large number of fungicide&, hitherto untr~eC. on . 

tobacco; becflme aveilab~e for teet d uring the 191.4?/50 
.. 

eeal:'on. C: ·uanti ties avail'able v:ere lea f: t han 1 lb. in 

m'?et cases so that no lat'E;e-1:lcale field trials were 

p ossible. Accordingly, it was d e cided to t · .. e t these , 

f ung1cjdes, e} in the g~finhouse, and .b) . on a small 

plot scale in the fi e ld. Nineteen difi'erei1t :fungicides, 

1 neluding those in gene~al usage, -y;ere tried in tho 

greenhouse but, owing to. 11m1 tatione imp.ose·d by . s·ome 

of the me.teriele, . the field trial eontRined only 
' . . 

.a) Greenhouse tune;ieide e.xperi ent. 

The experiment conei~:Jted · or · a re .dornize~ block deeign 

for 19 trestm.en.ts end 11 control, ~ith 5 . replications. 

Experirnentel units were :So~en~e. tobscc:o plente grown for 
ff ·. 

six "·eeks in. 5 cley pots. ·" ech plant received · the 

equivelent or 300 lbe ·. per acre of' 6:12: ·t"e l'·tilizer 

. mixture two days · afte:r· the seedlings wert:=~ potted • . In 

to mt nimize light effects, pots w~re · moved ro und the 

g reenhouse according to a fixed -plan ever y week. 

App~_ica~ion of' t"ungicidee. 

All a~a.,ays. YJere app l,ied with a Vermorel pneumatic 

hand s prayer. Lis ~. apol was used ae a epreeder throughout. 
.. ' 

The one dust in the experiment 11'88 applied with a small 

hand bellows. 
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Plente· were · thorou-;: ly coat£d 'fl i th t he funlt ie.ide e 

individually end l e ft t o dr:r bef'o inoculat ion. 

Inoculation. 

Inoculum wae prevared by crushi ng d r ied tobac <' o 

leaf which had been badly infected with frogeye. The 

inoculum v'aa sieved thr u h two thi eknees . £1 of fine 

muslin to g ive a uniform powde r; t ie owd r was 

d us t ed over t he plan ts i mmediately afte r the f ung1e1dee 

bad dri ed . Plants were lightly atomized with water as 

requt red to k eep them moiet. 

esults. 

Very few frog-eye lesions . d velo ed after 11 days. 

Afte r thi ·s time, leaves were stri ped from the plants 

a d incubated in absorbent paper f or thre days • . Incubation 

produced a considerabl e incr ase in the n . ber of lesions. 

The data were recorded by count ing ~en mber of lesions 

er plant . and t he number .or leav s a f fected • . i gu.re s 

f r anelys1 s ·ere ob e i ned by th e d1 v'i si on of' the fo rme r 

f'1 ur e b~ the la te r . . e~ms f'or t e five .repli cations 

are g iven in Tsble L , t ogethe r ·with d,etaf1s of s r ay 

concentrations and significant dif'fereneeFJ. (Analysis of 

va r iance- Apne dix 2d. ) 
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able I X. Effect! venees of 19 funsicides agai nst :frog-eye 
in the greenhouse. 

Fungicide & at of Ap lication 
per 5 plants. 

Ky-B rdeaux 

. urgundy .ixtur 

20>. co n r dust 

50..., di e _ reible 
cop!"l , r. 

r 11 OW C 1J rOCi e 

3 · 2 , , e. / 150 cc. 

o. 4 g s ./150 cc. 

11 s . 

o.B gms ./15 c • 

o .4 ,gms ./15, c c . 

B . " po tato f ungicid , 0 .8 gme . /150 c • 

era ( C'Il . n. chromate) 0.4 eme./150 c . 

ycol 0.5 ec. /150 cc. 

p eeo Gwa ai • pray 0 .5 g .e ./150 cc. 

1 quin 0 . 4 gme./ 150 cc. 

Bi quin 100 0.4 gms ./15 cc. 

ood it z. .c. o.B gms./150 c • 

Ditbane Z-78 o.B gms ./150 c c . 

Fermate 0 .4 gme ./150 cc. 

arz ,.te 0.4 cms./1 ~:0 cc. 

Zerlat e 0 .l~ gms . / 150 cc. 

,thyl mercury phos .h. o.o1 gms./150 cc. 

hyl er e r ; c l or. 0 . 01 s . /1 50 ce. 

h n 1 m rcury chlor . . 01 f'lTlB ./150 CC • 

Contr ol un t reat d 

tand rd e rror: 4.57 

Lesions per plant 
No.le ves affected 

Mean. 
26.8 

11.0 

16.0 

30.5 

15 .2 

84 . 

28 .7 

32.6 

50.8 

21.7 

28 .8 

18 .4 

45 .7 

73.6 

77.0 

2 . 8 

37 -9 

29 . 4 

68.0 

i nificent d.itferences: set : 9.14, 1 · : 12.16. 
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All the fungicides , except F rza te, Ze l ate end B.s . 

potato fungicide gave eignifieantly lower disease counts 

than the control at the 1~ point. B.s . pota o fungicide 
-

gave a significantly hi her count t han the control a t 

the 1;-t point. The caus of thi s i s not kno'V!·n : all f ive 

r eplicates re in f a i r ly clos agr eement. Y rv.ood ( 6) 

.has reco rded t hat Bord awe mixture fre u ntly sho ed a 

s ti ulatory ff ct on t he develovmen t of po ·dery ld€"1! 8 

on beans , under ce rtain condi t i ons of illuminati on. It 1 

possible t ha t s i milar conditions werP. ope r a tive he re . 

Burgundy mixture, Yellow cup r oc i de , 20< cop r dus t 

nd Dithan Z-78 were the most ef f ective fungieid .s 

agains t fro - ye . The first f ungicide gave be t ter 

contr ol than Bordeaux at the 1 point, and t he second 

and third at the 5~ point. 

Non of the fungicides caused any visible signs of 

dar age to the pl ants du 1 ng the course of th experi m nt. 

b ) Fi eld fungicide trial - Trelawney 1949/50 . 

In addition to testing new fungicides under f ield 

cond.i tiona, thi s trial was by w y of being an exp rim .nt 

in i t eelf to dete rrui ne the suitabili ty or othe 1 e of 

the small plot t echni ue . 

Plots consisted of l t= Bonanzs pl ants on a 3 '6" x 2 ' 

spacing . Ther e wer f i f te n fu icid a.l t r eatments and 

an untrea t ed control ith 5 r eplications of each 

rranged as a randomized block. 
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On the experienc of th 1~48/49 spray trial, here 

results sho ed that adjoinin~ plot e eit .d on 1d re.ble 

in~l u nee ove onJ anot er , it ~ d cidcd o i ol t 

th x r im tal u 1 in t.he nr ~ n t.r1 1 y ~e "'"~ ~ of 

fUAri'l lot~ c i ar-,1 .,..,r n i ng xn r m nt ( 1 0 . 
Cuflr }'\ tA .re of .. he f' ('Ill ? .a .. a~ t 

X""er ent 1 plnts n C'On i t .d of n )'· yeo tob ceo. 

D t ils of tre t 'n t giv n the tnb c 0 r fiR follo 

Pl nt d · 16 12/49 

? r -f rtili.z d: 15/12/49 100 b. c ;") 8 6:12:8 m1 tur • 

ost-:f r tilized: 11/ 1/50 50 l b . ,, 11 " 19/ 1/50 " n 

26/ 1/ 0 If " 

~p,.·lic tion of 

8praye er BP'"li d i th V . orel h nd s nray 1 

in t he gree.nhou exp riment. ·he dust a appl· d ith 

a Coop r - Pegl r hand bel1 o · s. ·'he rAte f spr y 

application as 3 pint ov r fiv plot (appr0x . 30 r ·ls. 

p r acre ) . Thi ~ ae 'fo• nd to 1 v ade(:uet coverage 

ithout runoff . Lise p~l d ,.. e p rr· de r j th 

1 the f'nr y • J<' nt;: 1 ide n lea i on 'ac co 1 .encc,d 

on h th. J fl. 50 nd on l d at ekl y 1nt rv 1 

til th 23rd . -~ b . otee on t e ppl; ce.ti o a e iv n 

in Table X. 

. 
~ 
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Table X ~ \\esther eondi"tions on days of 1\.mct icide 
· !.l2El i ~~~ 1 on • 

let. spreying ? 5/1/50. · 

2nd. s orey~ng 2/2/ 50 

3rd. sp raying . 9/2/50 

4th. spraying 16/~150 

5th. sp raying 23/2/ .50 

Clee r,hot d'e.y. No wind. All t'tingicides 
applied betwee n 7.0 a.m.&· 1.0 p.m. 

Clea.r, v f: ry hot day. ·'~'1o wi d. All 
· t'ungieides apj)lied between 7. 0 a.m. 

and .ll. O a.m. 

Clear, · cool day. 'rindy: All sprays 
ap..:- lied betwe r::·n 7.0 a.m. find 11. 0 a.m. 

Clear, .ho t d~y. No wind. All s p rays 
applied b . tween B. , a.m. & 12 noon. 

Clea.r, hot de.y. No. wind. All s prays 
applied .bet~een 7. 0 a .• m. e.nd 11.0 a.m • 

. An e stimate of the runo·.mt of. r •og-eye e_pott1ne-· V"flB 

made in the land on the 3r-d. arch 1950. PleTl te ~ere 

flrbi trari ly claf!lsed. into thr . e 1n:fect1on groupe. and t he 

resul te ·werE> · reduced to a single fi gure by the .cKinney 

method (3) (peg.e 15, p art- I). An analysis of variance 

shO\IJed there to oe·· no significa.nt diff'erence s bet~e n 

the 1ean~ ror treatments. 

Fi gur·e s t'or eom~ sri son of the eff'ecti veness ot: the 

:f1Jngi cidee were obte:t. ned f'rot ' gred·ed le·af'. 'l'obacco we.e 

taken f r"'m t1-~.e trial in two reapings only, one on the 

4th. Harch and the second on the 22nd• Me.rch 1950. 

Le af' t'rom · sch reaping wes graded into thre'e .barn-s r;otted 

ClBSSeS snd 8 clean grvde- • . •.r·he three · S""'Otted cleSFe e Were 

reduced -to e sinr le .f1 g u.re ~Y the ~ c inney m£!thod (3). 

Data from eac h r e aping end fo1! the t v o reaplng~ c mbi n , d 
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a p . ~ r 1 Table XI. together with det ile or· the 

fungicides a.nd e gni fi cant d i :f:ferenccr. . ( Ane.1ye1 s vnri anc 

- P"? e · d.i X 2d . ) 
. . 

Te.'ble .. I. 

F n icide 1a t e of Ap l ication .ean Disease Data (% B)ot) 
lat. re~. 2nd.reap. ;ombined 

Ky-Borde aux 

Burgundy mixture · 

20~. copper dust 

Yellow cuprocide 

4-4-50 48-48 

1-1!-50 52.42 

33 gme./plot 61.28 

1i lbs./100 65.5 
g e.le. 

B.S . pot to fungicide 
4 1bs./1 00 5".48 

gals. 

Greg ( cu. Zn. chr omate) 
2 lbe./1 . 0 65.10 

g a l e. 
' col 2 plnts/1 00 6 • 92 

a l e 
_es c Gweai .r ay 5 o~s./1 54.72 

gale. 
Bi qu1n lt lbs./1 00 62.20 

· gale. 
B1oqu1n 100 l i lbs./1 0 68.20 

gals. 
c.o drite . • A.c. 2 lbs./10.0 66.72 

als. 
Di thane Z-78 - 2 lbe./100 54.64 

gal e. 
Fermate 2 lbe./100 61. 88 

gels. 
Perzate 2 l bs./ 10. 6 .34 

ge.ls. 
Ze r l e te 2 l be./100 65.62 

ge.l e. 
Control untrest d. 69.86 

~tandard e·rror: 6~79 
Signifieant difference: 5~ : 13.58. 

43-~8 

37-56 

45-42 

36.70 

h2. 6 

57.26 

5 .14 

54.32 

66.08 

55- 02 

50.10 

48.44 

66.18 

51. 66 

44.64 

58.94 

45-98 

44-99 

53-35 

51.10 

51.17 

61.18 

fi4. 53 

54.62 

64-14 

61.60 

58-41 

51.54 

64.03 

57-50 

55-13 

64.40 
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There were no eigni~icant diffe rences in percentage 

bam-spot in the first and second reap ings tak en 

separatel7. Combined data. . to which significant dlffer·ences 

refer, showed .Burgundy mixture and Bord~a ~1x mixt re 

to be better t han the control t the 5 · point. No 

other fungicide was better than the control. 

~hytotoxic effects. 

Plan s were examined re fUlerly d.ur i nF the c urse of 

the experiment f r• any damage ceusfld by t 1.e fun" icides. 

No si ns of d amage 1·ere noticeable after th first 

s .raying • .After t he s e cond sprayi ng , brown necrotic 

spotting J;as fO tl nd on the lower lee:ves of t he Bor deaux 

and u r gundy t reat ... d p lants. All f i V!l r eplic tes were 

a f f c t d. }!;f.fects were notieed two d C'ys efter s raying 

and it was concluded that they were due to the hi~h 

tern reture revai l ing on the da7 of :fungicide· app lication, 

( Table ~ •). 

Aft·er the thi rd spraying, there wee a. faint brown 

necrotic s r ottine present on the pl ante treated. with 

B. S . potato :run 1--ide, and. sever•al ,Pl s t s in t v;o re licates 

of the Yellow eupr cide plo ts had s1 ~gh t sp ottin£. on the 

loYHH· leaves. 

ecrotic e . otting es described above, is coneistPnt 

with damage d e to cop r. 

Very di etincti ve toxie e::ff'ects, very dif'ferent from 

t ose alr ·dY mentioned, appeared aft ;r the third 

s p r·a.ying in tbe pl ots tree. t ~ d with Bioqu.1n: no phytotoxiv 
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ef . .'ects were noted inthe Bioquin 100 plots. The injury 

too1 the t"orm f int· rv inel chlorotic e tches, 

p r incipeJ.ly on the to s of plants, Yti th a.n accompanying 

di s_tortion and puckering of the 1 f'eves. Later, th.e 

chlorotic aree.e were killed and became brown. The 

effects were v ·, ry eimi l e.r to those caused by some viruses. 

Dame e appee.re to have been due to accwnula i on of the 

fungicide aw no effects had .bE>ennote-d previously. 

Retentive properties of fungicides. 

No chemical a.nalyees we e made on leaf' .coated wi th 

fungi ide , hence no absolute figures are available for 

spray retention. However, most of tlie fungicid e s wer e 

readily seen on the lePf eurface after ap licati n end 

ir r le.tive retentive l roperti s could be estimated 

vi eually. 

Pl ts were exar in d after the last s r ayi ng '! . • d a ain 

ftex• a f s ll of 2.71 j.ne. of rein. There was good retention 

of Borde_aux, · urgunc1. y, Yellow cupror.ide and. Ora ..- . - o 

oth r fungicides wer e visible on the leaves after the 

sane fal of r ain. 

Greenhouse end field r·esul te compared. 

~!:'he su1 rior f'ungi r idal properties of Bur undy mixture 

were evident in both trials. Yell~w cuprocide, 20 ; copper 

dust and Dithane Z-78 whi~h were effective in the 

greenhouse did not give significant control in the field. 

Bordeaux. mixture, however, sho .eel, the eeme order· or 

efficiene7 as BurFundy in the field th u h it did not 
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sho ' up as ·ell in the gr•eenhouse. 

'l'her-e ere s e veral explanations that can be o f fered 

to account or the differc . ce e 'betwee n Yreenhouse and 

field results. The factor having the biggest influence 

ie climate. It we.s noticed thet with 20 ,. _ copper dust 

th fungicide £lid not remain very long on dry leaf 

prF.eUtnebly b e i n r moved b y wind and shaking of the 

pl a ts. 'l'hi e probably accoun ted for the consideutbl y 

gl'eat r fungicidal power of the duet unde r the moist, 

still s t mosphe zic conditions of the greenhouse. The 

natur e of the leaf sur!'a·ce 1 s enother factor to be .taken 

i n to ac r oun t ' ·'hen considering plants grown under 

different condi ti ona of humid! t7 and 111 umination: the 

·adhesiveness or fungicides is largely dependent on the 

nature of the leaf surface. 

Reeul te of the t•o trials serve to show th t the true· 

ci·i terion of f ungicidal :power 1 s to be found by tee'ting 

the fungicides unde x· field condi t ions, end t hat at any 

rate under· local condi tiona, greenhous . trials have 

limited applicabi l ity only. 

--~all plots versus large. 

"'mal l pl ots have the advsnte e of compactnes o and e ey 

handling. ,., ey have t he dieadven tege, however, or bein 

subj e ct to e:l:' ater error than lar e plots d .1e to the 

smallness. of the po ulstion. This can be overcome to a 

ce r tain extent by increase d replication of treatments. 
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I n orde r to compar e the. relative efficiency of t he 

large e.nd small plots in the 1948/49 and .1949/50 

seasons re specti ve.ly, the standard errors of the: · me ana 

of these trials 11ere expressed . as pei·centages of their 

general means. Contrary t o expectation, the larre pl ot 

experiment (121 plant~ ou a 3' x 3' sps ci ng , ' f.lV e a 
. 

hie-her percentag.~ err r t han t small p t ex. ~riment 

(15 plE'l"nts on a 3' 6" x ~ · sp ac i ng) . The fi vur·ee 

obtai ned were 9.301 and 6 .71 , respecti vel y . A s t1Ffectory 

explanati on of' this r esult may be' ed anced if the methods 

o -r fun icide application er coneidered. Ft.m 1 cides 

we re a n li ed to la.re- plots by me . n s of' knap sack sprayers. 

It is diffi ·lt with this e quipr cnt to s e c ure complete 

e d uniform coverage of t he plsnt e , herees in the 

small lot tri al , the hand ep~ayer used enabled t h orough · 

covera e of the 1 aves. Disease co· n ts under t he latter 

c ndi tiona would give a more uniforrn result t han unde r 

the :former , vi th a consequent reduction in the error due 

to variation. I t 1 s es en tiel, howev er, tt. i t h small pl ote 

that . the pereentege st?md be at or near· 10~ as reduction 

ot the etend by even two or t hree plan ts co ns.ti tutes 

a large Je" c ent ege o'f the plot popul ation ·. 
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IV. BARN SPOT. 

1. Relation of frog~eye to bsrn-apot. 

· a r n-s}.6 t is the jet black spotting V.'hich develops 

in t~e cu ri !: if ~arne on l eaf infected with f r og-eye . 
. . . 

~hi s type of' s pot co· s ti tute e t he most seri ous aspect . 

· or · frog-eye arid cont.rol measures i.n ·the f"ield a~ 

air e d p~i. · arily ·at reducing t he barn-:-spot phase o~ frog- · 

· eye. 

Barn-spo tti ng results, not onl_y 'fro'm visible frog-eye 

le~ione . on the leaf t b ut al eo from, 1nc1 -ieri t l e sions 
\ ·' . 

. and · from s pores lying on the l ea:f surface. 
·' 

'1'he exact nature of bern-sp -~ le nqt :known. · The black 

.s potting may b e he result of .. t he fungus entirely, or it 

. e.y be' due to deeth of t he leaf' . t1 s eue around t he lesions. 

· ·xe.mination of a ~arge number of b ern-spo t l e sions 
., 

microscop ically ha~ invariably shown·· the hyphae or the 

fungus to extend up · to the . edg e of the· lesions~. t hu s 1 t 

se · ms likely that b a r n-spo t is d e to '· l tJ.xurian t · g ro1uth . 

of t he f'ungue 1 tself under the ravo.ursble conditione 

pr·E.:vai l i ·ng .in t he barns. -relim1 nary exp e r·i wents with 

f r og -eye .1 nfected -l eaf to·, _de t erm i ne, s ) t he ef L'ec·t of 

temper a t ure on b a rn ... e·pot and b the effect· o-r d 1 1-mi ting ··· . · . ' 

frog-e ye lesions on the subse quen t develo ment of b.:arn-spo t, 

ere r eport(> d below. 
... 
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. 2. Fjffe£t of temper·ature on bern-eno t. 

'he usual method of controlling barn-spot 1e to 

com ,enee the c:urin ~rocedure at ·10 o F, tneteed f 900 P 

in a saturated atmosph r e . hie haP the effe ct of 

inhibit .ng the fungus and results in very much e:"'laller lesions . 

It wee tho 1 ·h t to be o f inter · st to com are the 

c~ ~v;.e,lo pn ent of barn-s ot at vario · e temperatur s a.n(l. to 

combine t e experi ent v.· ~ th t he delirni tet1on of frog-ey e 

l e~iorts . 

follows: 

a) Appere. tl y clean lee.r. 

b) L.ea.f wi th incip ient lesions {light. 

c) Leaf with obvious leRions. 

reen areea 
on leaf) 

The sreP.-S cover d. by obv1o ' S and incipient lesions 

were ce,ret"ully cut ou t, using scalpel or cork-box· r. 

Four leaves from ach ~et ~ere placed in barns at 

90°, 100°, 120° end 150°. Fouz• con rol leaves for 

t ·eetmente (b) end (c i.e. with.leE"ions not deli _! d 

""' e>re inelud a v:i th E'aeh set. Leaves "'er e left in the 

bAr. s for 16 r P. Results are g i ven in Teble . II . 

·~ 
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Table XII. arn-s~ot and t emEerature. 

T.em erature Treatment 

90° F. Clea.n leaf. 

Q:pot del tmi ted. 

t- ot co trol. 

Observations. 

No spotti ng. 

Leov e e.: epot ted in areas 
not delimited.No dam age 
beyond delimi tations. 

Severe spot ·i ng . 

· Inci pi ent d lim. Leev s s otted a art from 
t EH" d e l , mit .'<1. 

Jnci ient control. Li ght s otti • 

C1eBn lea.f. o ap tting . 

S ot delimited No s pottin. outside 
deli nit~d are as nor 
~amRge beyond delimitatio~s. 

< 

Bpot con trol ; potting pr eeent, but 
only li ght. 

Jnci . ien t d lim. .No ep ttin . outside 
delimit{d areve nor 
demage beyond delimitations. 

' 

Incipi ent cont1ol. Ve ry light spo tting . 

12Q0 .F. 

150° F. All treet ents 
No B1>0 t t il".g. eddi tione.l to 
t hat alrPAdy on leaf. 

esul ts eho ·ed that frog-eye sp0t ~ end late ... t bar n-spots · 

were inhibited f r om f ur the r develo1ment at 1009 F. 

Delimitation of lesions i ndicst d t t bam-spo t s ere 

due ent ir -ly to the gro 'th of t he .fungus a d not to d eth 

of the 1 ef in a vance of the f ungus. Barn-ep ottin d ue 

to germina t i on of e or e on the leef wae confi rm d b7 the 



,. 

appearance of. ep.ots at 90° on l eaves v: i th incip ient lesions · 

delimited: spots develo .. ed on apparentfy cler.m areas or 
•. 

the leat and 1 t wee concluded that this weP. due to the 

germ1net1~n of spores. . .. 

1. Frog -eye appears to originete · fro m. _eo ttr(!es ·external to 

l ends, end sets ·Up p rimary infection on s usceptible 

l e f'f'. Secondary lnf'ection re.Pults from epre ed from 

_prtma.ry ipfe ~ t1on e.g. -f'rom unpri ed to primed plan.te. 

Yield end . qual ' ty of tobacco we r ( f ound to be 
. . 

unaffe cted by pri ~aing~ ~~ 1948/49, pr1m1J?g reeulted in 

si gnificantly l ese barn-spott€'d' leaf b ut not in 1949/50.. 

i eld samples of leaf incubated in absorbent p Fpere 

s wed less spot on primed than unprimed lest in both ~· 

s e asons. 

2. Field fung icide trials in 1948/49 and 194 /50 showed 

that Bordeaux a .d Burgundy mixturPs •ere t 1e most 

effective fungic i des ag ainc.t t'ro -eye ot' a lar ·e 

number tested. A greenhou - experiment V' ith the same 

fungicides showed ·. eo, •e t o be effective w'l! ich did not 

~how up wel l in the field. ~ 

3. arn-s ot Wf'l e :round t o be due to the- luxuriP'lnt grow th 

o:f the 'frog-e'<Te f"ungue and not t o dc ,tb of t h e host 

tissue iri e.dve.nce of he fungue. Spotting wes redueed 

p~ placing the leaf at a temperat·ure of 1000 ·p. -1ri 

the curing barns as against 900 F. normall7. 
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APPENDIX. 

1. !~otes . on .field cult \ N ' of tobacco. 

Some brief not!~~ are eppend_ed below to indieRtf! the 

reneral cultural o , er·aticms ed<:>pt E::d for field ex e r· i r: ente 

with toba cco in ~odesia. 

a Sef~d-bede En·e eov.n from early -~ eptemb~r till ea rly 
November. Seedlin~s are plant ld to the lands on the 
ad. ven t of sui tabl e r a in ( i to 1" f e l J required depending 
on time- of seaeon) .-h en e.pp r·oximately 8 weeks old. 

b) Lande s.r e prepared by hilling or ri.dging at the desired 
SJ. acing. - • , ol e me t hod was to hill at 3' .x 3 .. , but 
ridges spec~d 3'6" apart ere in general use n.o'·, plants 
being p ac ed 2' apart on the ridees. 

, . 

c ) Fertilizer ie e.p ll d with s .J ~ll cups (sizes range -from 
those euppl 1ng 50 1 bs. , to 200 lbs. fertiliz er per acre 
on a 3' x .3• planting.) The fertilize r is a pplied either 
before planting, in which ceee a cupful is placed at the 
base of t he etrav:s maJ·king planting s t(l tions and covered 
by ridging, o.r art,:r planting by placement in. a emell 
hole 3-4" from the stems of the plants. 
The rete o~ ~ertilizer iB entirely dependent on the type 
of soil and t _he- 11:eather conditio s prevailing. 

d) ~ eaping is commenced 8 to 9 'f.'eeks e.f ter :pl::mtin£ out 
(again thit:~ is ve ry .much dependent on weather). ReDping 
consists of' t ski n£ 2 to 3 l e v s pe r plant by hsnd. 
Selection of t he leavf'e is b y jud ·ement of th e correct 
colour. 

e) After ty1 ng t .e leav(> S in ' hands' on eticks, tt e y are 
then transferred to the curing berne. Curine tekes 6 to 
~ daye, and consist s f t hree et sges , 1 , col .urt.ng, 
90 - 100° F. in a moist 8tmoephere , ::?) .t"ixi nt the colour, 
11 0 - 125°F. with mo istur e decreased, 3) d rying the leaf, 
130 - 160°F. ~ith no moisture, end Yentilatore onen to 
r e lease m i sture from the leaf. 

f I,e p.~ is ready f or g rading sub~equent to curing, but ie 
generally 'bulked' or be l e d until fi ld operat ions 
c e ase and labour bcomc s available fo r radi ne- . 



11 

2. f t a t i stical data. 

a ) ~ffi~e of v ariance - A t 1·nar ia - fi e ld fe r tilizer t ials. 

RomBf;Y: 1 Sinolli 
let. count 

ource ve1•i a nee ss 
---·----

Tr atmente 
Re l i cates 
Error 
'l'ot 1 · 

2nd. co mt. 

"' o •1 r~e variance 

reatments 
'R plicat es 
_ r r-o r 
'l' al 

322.3 
91 .8 

2455 . ·9 
·28 7 .o 

8 f1 

101.5 
51 3 .3 

1260 .7 
1875 ·" 

D/F 

10 
4 

40 
~~L ~ 

D/1 

10 
4 

40 
54 

Vari nee • retia r . 
- ---·--- --- ·- ·------

32.23 
22 . 90 
61.40 

Varianc e 

10.15 
1 28 .30 

31-52 

. 0 .52 2.00 5% 
0 .37 2.62 " 

v .rat1o r. 

0 .32 2.00 5% 
L1- .01 2.62 " 

----------------------- ---· 

Klogle , aro i . 
let. conrit. 

-----·---·----
~; ou.rce vari ance S ~" D/F 

Treatm<Dnts 1307.1 10 
Repl icates 345.8 4 
F.rror "~; 6122 ·4 40 
Total 7775-3 54 

:!nd ~· CO tlnt . 

Sour.c·e ve.r!ence s .vF 

'l'rea t ments 1219.3 10 
eplicatee 508 .7 . 4 

!.rror 5215.6 40 . 
Tote~ 6943 .6 54 

Variance V .ratio•. !'. 

------
13 • 71 0 . 85 2.00 5 .) 

86 .. 45 o.56 2. 62 " 153 -06 

·----
VariR. ce v.rat1o f'. 

- --- -
121.93 0 . 93 2.00 5~ 
127.18 0 .97 2~62 ... 
130-39 
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- Alternaria - greenhouse vari ty expt. 

~ ource varian ce S 

Varie ti e 1 228 .1 

Replicates 241 .1 
rror 181 7.1 

Total 3286 .3 

D/ 

10 

4 
L! 

4 

Va.rianc 

122.81 

----------------------------·-----

Sou rc va r iance 

1e1d/acre 

Trea't.ltlents 
Er ror 
otal 

Yi eld/ac re 
Tcorr ctd 

~ reatmente 
; rr·or 
ots1 

reatments 
Error 
otal 

'"" brights 

r e atmente 
Error 
Total· 

18 , 000 .2 
140~170!1!.8 
258 ,7 2.0 

10,587. 5 
3 6 , 560 . 9 
35 7 ,11.+8 ·4 

2613.98 
2271.47 
4 85-45 

100 .2 
1568.0 
1668 . 2 

D 

1 
12 
13 

1 
12 
13 

1 
12 
13 

1 
12 
13 

Variance 

18,00 . 2 
11 '72 .1 

10 ,587 ·5 
28, 8 .1 

2613.98 
189 .28 

100 .2 
1 • 7 

con t • ov rleaf . 

. ratio r. 

2. 70 2 .oo 5 . 
2.66 1, 

1 • 32 2 • 61 5 -rt, 

• r ti f • 

4 . 75 

0.37 

13.81 If 

-33 1 

o. 77 4 . 75 5, 
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Pr imi xote. contd. 

S.o rc variance s D/F Variance v.r tio r . 

shorts. 

Treatrnen te 0 .7 1 .7 0065 4· 75 5 
1 ror 129 -4 12 10 .8 

Total 1 30 .1 13 

'f~ heavl 

Treatments 11 .75 1 1. 75 0 . 20 tl 

Error 584 -5 12 l•8 . 7 
otel 59 .2 3 

!'ric / ib. 

re a t .ents 0 .43 1 0.43 o . 79 ,, 
Er or 6.48 12 o :~ 54 
otal 6, 1 13 

Sou e veri ne e ·s D/F Vari ance . ratio ~. 

YieldLecre 

r a tmen ts 21,516 1 21,516 1.43 4 -41 5/ 
r r or 269 ,69 18 14 , 983 

'I otal 291 ,215 19 

Treat ment 7004 1 7004. . 59 " rror 21,C67 18 11,104 
Total 21 ,768 19 

{ brights 

rest te 343.6 1 34.3.6 1 . 31 " Error 1.!.7"9 . o 18 262.7 
otel 72. 6 19 

eontd . ove rlear . 
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Primi ng ~:xpts. oontd. 

Source ve.rlano~-

short~ 

H~c t · n ts 
. r ror 

To a 

vy 

'rea t ne tt ~ 
r N >r 
otal 

'rea-t 11 n t 
rror 

Total 

•C 
\~ V 

. 8 
237.0 
') ' 
'--4 . 6 

1~. .6 
,474 -0 
623 .6 

- 4!~ 
2.36 
2.30 

/ P 

1 
18 
1 9 

1 
18 
1 

1 
18 
19 

Variance 

1 3 .1 

ll.j J • 6 
. 26 •. 

-44 
0 .13 

d) An~~s of varia 1ce - F"tlng icide tri ale 

1948/4 ~,at.in squar.s: (combined sub-plots ) 

S"ource va r iance ss D/ F v r i ance 

Rows 1 , 423 . 90 4 376 .30 
ColYimne 2 ,06 7. 70 · 4 68 -23 

r es ."ents 13 , _..6 • -,4 4 34 92 .18 
Error 16 , 838 .06 12 1403 .17 
.ot 1 38 , lh4 . 22 24 

sub-plots 

r . rat i o f. 

1 ~ -41 ~- ~1 . ) .· 

5 .. 68 !f 

., 

v .ra t i o f. 

. 27 3-26 5% 
0' . 49 
3 .28 

ou e v riance ' . .._ D/ H' Variance V. r etio f. 

Bl oc ks 
Treatmen t s 
·.rror 
rrotal 

1,9 5 • 2C 
13,8 7-4 
12,917.76 

8 ' _,.'0 -45 

4 
14 
56 
74 

4 7 . • 32 
99 -52 
230. 7 

I #; 
2 .06 3. 6.5 
4 - 29 2.50 

51 
2. 52 
1. 92 
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Gr_e nho uf.'e tri e1 1 ?. 49/50 

Source variance ss D/F . Varianee v. etio f. 

~- i % 5 
Treatments 2608.2 19 137-2 ' 2.59 2.12 1. 70 

ep1ieetee 50.8 4 12.7 0.24 
ll;rror 4 l5i8 . 76 ... 52.8 
To t al 6674.8 99 

- -------
Field> tri al 1 9t~9/!}0 (let. '& 2nd. re e· tnge eombinetL) 

~-----~----------
Source veri ·nee D/F - Varia ee V .ratio f. 

------~-----~-------------------- ----
Tr eatments _ 
Repllcetee 
Error 

·12, 703.3 
1,017 ·6 

27,7 4•9 
_41.,425'.8 

15 . 
4' 

-60 

BL!.6 .9 
254 -4 
461. .e 

1.83 1.81 5 

T-o tel 79 ------ ,__; ____ ,_ ________ ...__ ______ ----

. i 
·:-- -.. 

.... ._-

... 
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