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Abstract .. 
• .' ;\:"C, -,' I~".·"·;' :- ~ \<~I· _: ...... .",~ __ ""'f\ 0l . f ... .1:-::~ .... ...... "' ~ t.- ~ .,r., _,"r .. _.~ ..... 

Investigations-to' iiientify major sourcf!s for inith~l inoculum of cashewjJowejery mildew disease caused 
by the fungus Oi~ium anacardii wer¢ carried out in soujhe~n ~{mZan£~. '~exiia~ stages. orO: an'aca~dii 
were not observerJ. Su,rveys. conducted in MtWara; Newdla?NachingW'ea 'iinaTu~(furU aistfietsindicat'e-,d: 
that active infectfoh;,itciTrring on i_iur~ shoots and flbf~/e'rs produced withlntiee canopies were the 
major sources for casliewjlowdery riiildew initi'atinoculum. However,.numbers,ofimmature shoots var
ied betWeen disthcts with riiofk in MtWaratiild'lVewala than Npching,w..eaandTunduru. Dispersal gr[ldi~; 
ents of o. anacardiiShiJwe(fthat conidiai'"cOlicentrations decreas~d wi~/l (f];cr.eqs~ng d)~H!-,!c;e fro'!la,s!1J
gle tree and isolated block of cashew (rees. Approximately §,3%.ofthe init!{f~,ct;m!,qfaZ concen~rat!on was 
recovered 16"metre~ llwayfrom (l single tree sour,ce .. E.v~n fro..'!l. a blofk (}f ilifected cqshew... trees!, about 
3.8% of initial conidial qonce'1trations:werorapped at a distq.~ce of 180 mejje"s fro.m tlie.. sourcF This 
shows that sanitary measures alone,can not be effective in·rna..nagi;igtfte~dis:edsel fn ~solith~ni Tanzania. At 
sites in Nachingwea and Tunduru districts; however, where i1iitiaz'ih6c~IUm appedred i;/b~ generally 
lower than other ar,eas,' ;a~{tary·praciiies. duril:zg non-flowe"ing-s~as'o~\couid d~lay'thJ onset o/cashew 
powdery mildew epi¢.e;';i~s. "!.i!~ prop~r scou'ting on mildew development"to determine the'tiiriing of first 
round offungicide aPPlication,' it rriay He'possible to reduce 'the nuinber'of applications from therecom
mended six rounds of sulphUJ: ,to.tl},ree or fo,Ur at s.ites in these di~tricts:- Further stUdies to 'determine the 
impact of off-season immature S~Oo!$.p,!dflQwe;s on the build~up'of:initiaUnoculumat.differ;!nt locpc 
tions are necessary~ 'J ;:'1.;;', :;. -: " . ;::: ~,:' ~";l;~fl li,l2 .. , .:, " ; .. :: c.~ .. '.:'" 

Key words: Did/tim ~'riaciirdii~\n'lt.i~i ino-cblum, conidia,~'I~istothecia,;sanitatio:~. "'" '.~~ '; 
.'- ..... , " , . T . . ~ ". ' .... ~ 

~:wa~ exp~~ted,that ther'e WQufci'\je furtlier"in~ 
;'crea's'65' 1h animal prbducH.on':After'mid 

. , :1970s, however: cash6wriut productioTl began 

C~~~:~~\~:~:!JoOJ/~S;6~tO:1;!~~~~~~~r~' "" to'-declii{e to tKeexteri't-tha't only 1-6,500 
:····ton·nes',were'p'rodiiced'in 198'6"'"se-ason 

is estimated,that abbut :180,000' familie's are in-
volved in cashhv,'farInitlg with approximately 390, "'-:':'(CATA, 1987). ~',a ". ;'d ";i:"';! 

" Various:reasons havelieeri iOentified for 000 hectares of-Iand·under production (Shom£l,ri, 
1990)., . " ,'i-; ~!-;; ;:'i':~ .. " ,,::' , '-", this decline in cash-eWTlIltproduction (Anoriy~: 

In Tanzania,"cashew, nuthas beel},an,inq:efl,s- mous, 1991), however powdery mi ldew 
ingly important ,economic crQP,since·19!l".s,wh~!J.:ap- caused by the fungus (Oidium. anacardii 
proximately 300.tonnes wereprodu~~.q!~l1d~yx- (Castellani a~d'Casulli, 1981; i~tini ari~i 
ported (Ellis,--}9&0), There w.ereJurther rapid in- Sijaona, 19~3) w~s singlt?d out as the main 
creases in 1mnual'proguction'afteI: !nis timealld·the contributory factor with losse~ 'of 50 to 70%' 
crop becaIl).~ aI1limportaTlt\sgurc~ 9.f"f<?reign;:~x- being reported (Sijaona and Shomari,':.1987). 
change. During -the 1973d4 s~ason,.I)ro~uction,~ad _' The p'athogen infects immature leaves, in-
reached l45,00Q jtonnes (Brown et al., (984), .and it .. floresce.nces: develop(rig nuts -and' apples 

- "'t~-'" \ . '""' .. ,~ ,. .;. ... ~ ___ ~ ... l. _ ~.v ' .•• ~ 

-, --:.;. 
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64 S.H. Shomari 

(Castellani and Casulli, 1981; Casulli, 1981). Se- conditions at a Progeny Test Trial block, Agri
vere infections onleav'es may:c~u~~ i%~i<?s(s.and', .j~·~.uttlHal·:Ite~t;,~H~~h':~In,s}~tutt." ·N~::n.~~iele, 
defoliation. When young nuts are severely in- . Mt~ara~ At two~\Y!?~~)nteryals~t':Yent~rlea;ves 

.... '. - I , ~ ... I. ' • i.,,) ; , <,. "'- l ' , 

fected they become shriv,eled and damaged were removed and examine<I on both the' adaxial 
(Shomari, 1996) resulting in downgrading and and abaxial leaf surfaces using a binocular mi-
reduced market value. Inflorescences are very croscope at x 20 magnification for the'·'presence" 
susceptible to infection and may 'be' attacke'd ':it,!l; of'any fruitmgbodies::· ..... ;'~13~,,_ "'J,, ;" 

the' bud stage. Severely infected buds fall before .,- - - - -- - .. 

anthesis thereby significantly reducing the po- Monitoring off-season survival of.,' . 
t,C:I?-~i~Jf?,~,nut.,set,~Masa~~,:. ~9.~~),' , ~.~' .. , , ':,:''l'! ; ,q.iAn~£a!tdi.{ .JP.n ,l~".~~, ~~~i!~~jl'(~"i . 
,·At,pr~sen.t:~1;l!E.~~dllS~ I~,~~d~~y'}:lse~ ,to con,;) .,i tIss.ue~ .. \:: .s;; ~ ... : ':"~':; ~, .\. ~~~ 1 ",', ~, ~ .. 
tI.:ol.~as4~w p.ow4~!"Y. rnil~e.w ~ ~~~i!l.·.bppF-, .;: :\'.: .\1'\ :'.C,. ,:' _ ".-. ,. ""y,', ;" .. -.,;. ... ;", :~' .• ~y ; 

cation ofO,~5:~g of suJphllr d.u~t.p~nr~~~~_a,,:,) .. "SurveY~,'Y~re,c~~1~rt~q ~w~g~ Ute:'Yle~p~~~~ 
three-,week interval on,.five.or six,rounds~during, 1\' ods (Mar~h/April).-pf 1~93.an.d~19?~)n,~t~~ 
the:seasoiihas"6'een recommended (Ailon:0nous; . ,"·l.¥twarajj·Newala" ~N~c:\ljp.gw.ea lffid,Tund~!"4 :~~: 
1987), Thistieatriierit;provides adequate"control,~"', "southern TanzClllia,JQ';asses,s th.e effect. 9f tf~~. 
Ilowever:' there are ~'s'om:e' pr6blemS-as~ociated .' . growth ,on ,the, surviv~ of cashew,p6wdery mil~. 
with suiphJr'usage~ ~Fii-sbh~t'e is 'a pro~iein of' , ',deW, hi eachdistriC{~two ··fields·were 'selected,; 
tian~po'rtati~n; obargeqti'a~titie~ ~t s~'lph~ 'ari~' , 'hi each field, sixty. frees wer'e randbIrtly,ses. 
mach~p.es. ~~94if~d,fo~ its ~ppli~~tibn:~ve~ e~t~h- .. ~ 'lectect fo:r\;a~sessri1entof cashew)frowtli' ·and 

..:.~ '. "_'-l .' ... ,~~ • I..... " ~,' .' ,~", • .',' Ii . ~ ·~'~._\f \'': _.r, '\ ~ ... h 

sive.and,remote areas. Secondly there is'an eco- '. 'powdery mildew'infection,Shoo"ts were' 
"".',"': ~.,). uY • ~~.\·,t·'.'. .-. " '~"I :.~ ,,\,,-,"\._ .. 1", r '",' I"~I .••• ~ ·r~.'. -,:';' \'"- .:"', .",,,, . 
nom,i.e, Broblem, r~~atin~ top,lI:rc~~s~J?r the~re~':; . :}r~u~~?' i~~o 'f~1;l~ :~iffe[ent ''?!l~"e~ories' depend-. 

sourc~:p~)Qrc9~n;tunity. ; Ip. .. a~~,ition t?~rc< ,ma~ ','; ~. ~~.rt~!P\~ir .l?c~ti~nl on ~.~:~~~~~a~ :~llo:;,s: :.~':~' 
be envIronmental hazards ass9.clat~d w~!h ~PP.!yr:l : -:0) Shoots ftoiri'peripheral liranches, of the tree. 
ing relatively large quantities of slilphur,'particti~ .. , ,; canopy (PBX _',' . ,I",.:::' _ \' ..:"';,~ ,'.! ",.~: 

larly the likely long term effect on soil acidity (ii) Shoots produced from upper minor. branches; 
(Ikerra et ai" ,1995.; Maj),Ile et,al,,)9~7), .':' i, . ,; .. ~moretJ.tan4m ~bo~~ grol!nd) v.:ith~n the tr~e: 

'-Considering the nee'd for'reducingthe large . canopy (UMB); - . - , . . '.' ',' - .' '-~>:-

amounts qf sulphur .use~ in farmers .fields, inves- (iii) Shoots produced from lower minor branches 
tiga~i~r!s~;e~~~.~i·ect ~ut t~ determhte :~~e.otrn- (less than 4m above ground)~ithil]-,!I:e~,can.Y 
tial sources ·of initial)noculum and dispe(sal. ~py (LMB); 

P~rttens ofo.·~na~ardii·c~nidia:· Th~ i~fo~a- '. ,(iy)'Shop~S'pfoduc,e~,q-?m.~~,in br~"~,e.s ~ithin 
, .... • '_~""'.'~." .. J -.~ .• •• ·f . • ,thetreecano ,(MB) .. 

t-!o.n g~l).er.~te~ from. ~he.~~ inve~tigations ~~ill ~ 'J"" L, 1'X· ~ .. :t ., •. 1_ ". • .;1 

h I ' th fi I t' f . , fi .. ". The penpheral areas of the tree canopy:were: e p m e ormu a IOn 0 strategIes or manag- . . . ," . , . J, , C',' 
, h d 'Id d'-' 'd','-" ... samp-Ieq at a heIght of.between 2-:4m from the, mg c.a~s, _ ew PQw . ery !Ill .. e~ ~ Is~ase ,an m mmI- ' . . ' .. ' - . , / 

, , I h I" . . . .. ;ground:on:the'North;,South, East and West SIdes 
mI~mg su p ur apR l(::!itIOl!s"" ,I.', .. ,' . . ... of the tree usmg a m2 quadrat area wlthm WhICh 

, •. ' ',' ": ,:.''';: ;.' ~~ j' ,;:~,:;: ·'·shootrttnnberswere·retorded-..Fewer:shootnum-

Materials and'Methods ',<:" .. ,,, "'-~b'et~\'w'e're pre~eht dn th·e~mainand mingi 
~ " ., .. ,., -: '1,' - .. .::.<' :~.. , .. .;, b~anclies;the/r.efore"allIIShoots'p.·rciduce .. d' on· these; 

.~' <..! • ~ ",,",; :~.: _ $.-'~""'\t ~., •• ".'~j~;' 

~onit~ring .the .pre~ence of·,;- _.~. ,. .~eas·were~ncluded in fhe observations:' Assess.:' 
CIeistothecia . " u,: ~';'mentof shOot aevelbpmental stage 'was carried' 

• " __ C" ',.. -"oufilsinga c'ashewJgtowth ~ey (NathahielS,1 
, Duri~g the per'i64 of three:inontIls fr~m Oc- ill;:i 99 ih), Shoofs'with i-dci-flushes aIYd thoschvith 

fobet to December 1992; cashew leaves infected "'green ~iange ieaves '~ere grouped togethef:as-
with powdery mildew were collected at regular immature shoots, Observations were made of 
intervals' from 'various sites in southern 'Tanza- mildew absence, presc;:nce and activity (active, 
nia, These leaves were maintained under field clear whitish to grey-white mildew colour I)lain-

"'-. ~ R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



tained; non~a.ctjv~" f~ar ,'rr'Nq,sp, ~~.,~fT~~~.?'jt:?1i1-
dew colour,.Ios9:,. . 

Monitoring conidial. dispersal! 'l:' ~ " 
. gradients lrQmta,single ;and· a blo.c~ 
of infected ,casb.e}V~t:rees·; ':<!"'; ~l'- j.r~', 

,~'" iJ;:;i, ;::'_!:,.uT 

" . '.. ,", .~ t :!' . " , . -

Conidial counts -, r" 
o _ r _.~\.o: \.1 .. I ~"'. 

,. I ,', ~' . .,...- .~f\t .. ~·"'-'·,f~''''-IC:I~''-!i·'~ 

TWp, si~ip~:~~.~~~h ~~~ii.er~,f:~rpo~fA.an~,~ach 
cut In!o eig~t~:.uni~,~. :rpe, t~pe ,str%~1~,~rSf}8qted 
on microscope ~qd.ys" .. ap.4,s~alp.ed .. ~,lt?(1 % 

~ .) ~,-- - I'; /0. t.:. ,. ..,J "_" ,l,_ • i • _ J • 

lactophenol cotton blue. Conidia on each stnp umt 
,~:,." . 

were counted using a light microscope a~ x 200 
magnification. The number of conidia on e~:~ of 
the eight~tape,~fra:gnients was added:aild~iepre
sented the total number of conidia trapped on each 
rotor6d trap.:The~numbef',of conidia, (C) sampled 
by each rod':fr6ni.a cubic, me'treiotaii"' was deter-
mine9 by the'formula: "l \,~ .' ;:~ .;r:: "1,'J 

C,,= N/V ' ,: ",', ::- ~ ,"r,:'.) , .. .'l 
Where::··-- I • ',;-f, ... .J"/' ,~}' .! _~".'J-;.#- " •• , ··~,~ .... ~..:L.t:.;. 

N = Total n'iunber:of.conidia copn!~d, .: ,-
V = 'V'ol~me~~f ~~, ~~p'led·.~y. th~ rpd (2,ar~s) 

,'durfu~,.W~' t~!n-e' (niiD.~t~) of exp.,?~ure, , 

J '. --'r ~ 'j: .. , ,,, . { I j,J. -, I -

V =2 x2217x,D.16 xl4.S'x «4-!-'5)'12) x.3\OO.x 7 x 
. ~ • '';)6 ~ ;",~. • ... .', ',.I; J ,- "" ',.-... 

. ~40/1O,:c. ';Y:\" ' __ , ',::, i. 
Where: ". -.' . ' 
0: 16 = width' of the rod (cm) 

4.5 '= length of t4e strip ~~m)'; .:' , 
.. r:.l;" ,'/'..: :'~~lt; \!~','~ ',<> 

Initial inoculum ~d dispersal 65 

4 = radius of the arm oJ Jpe rod, When 
stopped (cm); ,',' \, ' 

5 = estimated radius of the arm of the rod 
GOJ l:':~ '~lielf¥Otatilt!d2ri1);~r;! ".J ".:~~;,~1_'"-

.. :' :ll'3tdoL
';; 'rgv61i1i'i'bn1 '(Jf the rod l':~f IDfuute,;' '-' 

• • . -~- - ".J ,.. ,',. ~ 't' . <'., '-V' .) 
. '240 '';; time (iri'mimites)"tfie r<:>d was, ex-

, '-n •. ', r ' 'd' ""11th'" fi'~I"d'~;106- ~2~::!'m' '3; , <C,''> 
·",,-u • pose m e Ie ;". cm·"v -. ,,' • , 

'{) c .' : ' 

, " .. ' 
Assessment on dISpersal Olr, ;,1; 
O. anacardii conidia from a single 

: infected:,tree :,J ('. ",' : .. : ." ..... __ .. ,. "V! 

Measurements on the dispersal ()f, Or 
• I . 'r 

anacardii conidia from a single, inf~cted tre~ 
il:',.~ --1;,):'1 'L~ ..,;'._ J ~111'_ !':~. 1I .l:'~i. -...1 J.,,' 

was conducted from ~ ~spl~t~~ 30:~ear-old 
.i, )!c,ashew,; tr~e, o/pi~.1} ~!ls, 1?, II].~~re~ high J()~ 
~ n c~teq; at .Qre ~gric~ltural ,Res~~rch ,lnstitute, 

Naliendele, Mtwara.IFour trapping. units 
rxwere aligned vertiCally with the;first'unit-1m 

from the edge of the tree canopy and others 
arranged at 5m intervals: The experiment 
was repeated on three separate occasions, '~; 

Assessment on dispersal gradient 6((i 
anaca,rdii conidia from an inf~c~~,d blo_c~ of 
cashew treeS: "" £ ,-:~ ~' ~, ",,' 1. 

[.~~~"M'ohit6'~ing O'fl tlie ''di'sP'ersal',o~ ':q,~ 
anacardii conidia from an infectt:!d'area 
source of inoculum was carried out fr.om an 

"w," , r\r • ..-,. "'" .'~'.. ~ I,.j"'·" " j' 

-- 'is'orate'd!cashe\v~bIOcK compris'irig' of 62 
i' t'eri:ly,~~r~~ld< t~~I~ :ifr. ~pp~~~iIi}~tdIY: ~~)~ 

: "'iidg'ht' at'Chambeii, Agrfc~,l!iira( ~es'eflrc~ 
; ~.: s~b'siliBon, . Bagamo'yo: Du'ri~g' tP-e sttidf ~l~ 
'~::d~~: d~v~i<.>pment"on~ $-~' P~~~~t.;t'~~~ score~ 
.r.,,, and fouiid to'be approximately 6~ % '. T~e 
-~"~ear~~(significaht exieriof inoctiltim' sourc~ 

• .. . , f-. I" ~- • • ~ ~.; , • • '" ' .. 

.' 'wadi cashev/block 1750'm aw.ay: A~s~~s~ 
~'" ~ ... " •• 'J ~ .• "~'r <;,~- .. .' ._ 

. ('meilt'of tbe'hor'izo'ntal :dispersal .of O . 
• ,> aha~afaii ~t'ohld'i-a' froni ~ bl~ck' ~f Ini€~!~d. 

, ~ . . . .' .' -~ 
cashew trees was conducted by pos~tlOmng 

-d h6rizo~t~1l~; 'ihe"fQ~r 'trapping' ~it~ :witlf~~e 
.. ', fiiSt unit 5h'OO~'.: Tlie~e were placed from 
'-.)the edge of'ttle cishew biock in: a's.tpiight 
.. lin~' at 20 m apart and 2 m: from the ground,"

-:... The' experim~nt w~s n;p~ated three time~ and 
.) 'at ~ach time'the trapping' units' were 'aligned . 
" "approximately' fF6m the middie and at per-' 

pendicular to the edge of the cashew tree 
"bloCK: 'l 
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66 S.H. Shomari 

'. ~.' '~p.\ - <; If-'' '-', ·t·~': :.- - . ;~:~ --.., 
, . Estiinafes of the'rates at.which cOliidiarcon-

.'~ : .... -'f'· _ ' .. 1'i -: . ;',-: .' 

c~n!rat,i<?n~)n ,tht: ~ifl (y) ,~h~y,~~~~~~_~-Jt4,~lnance 
(x) fr:q,m, t4~ ~q.qcplUIIJ-;i'o\,lf(~r, w~rel ogtai~ed by 
applyingl~inearllregre.s.§t9,n aI}!llysis 9c.I1 the natu
rallogarithm transformed values of (x) and (y) 
using the following regression equation: 
In (y) = a +.:b In (x),_' ': ' _", :, _' , ',,' 
, " .',-

In (y) = natural logarithms of conidial numbers 

(. ~. ,... , ~',' t' T, • r 

Where:::, , 'i~' _,' . " , ' ,'" 
lri (x) ='natutal logarithms of the distances from 
· ~'; "-inoctiium's~uice '," -, '. ;, 

b ~;'a;iheasure of steepness of the In:(y)gradi
,~.:, ,,'ent,:(the'raie at \¥hich'c'oniOi~1' n~mbers 
',. '; decrease'with:distance), ' " :,0';;" ' 
a, =',conidial humbers' at zero'.di~tanc~.from 

Results ": ' 
,': ;:r i, t,' ~ ~- I';~ 

", .. ~ ~. - :' ;, -~ :;,. ~ ,:,~." ',".1 

•. .' ).t~ ;,' ,.;~"i\-:' ::~ : .... : .... t' ~ '~~,'J~' ..... ,., ....... ~t~ 

Presence of cleistothecia, activ,~,~~" 
R~wd~,.y;~~iI~ew Qn cas~e~ .-liYlng 
.~i~~~~~~,::.-- f"- : .. ". -; " ;.'.J ;: •. ", ~~',:~ 

:, ~ f'Pi~~in~e 'kf ~I~ist~thecl~; was: d~t '6b~~~ved 
. 1 f' ., . " ~ -, ,,-' I" I ,I _., i' •. '. ',"'! 

Qn ali tpe slirrlple(c.ash~w Jeaves.' In a!i -'the,sur-
'. _I.j'i':' • ..'\.'.; " .~'''~. ._~~·l ,.",'(,-"'_ 

veY~!1~itcrs .th~ number of immat.ure sho<,>ts ~ere 
• _ • • ~ t '~ • <' '.' .' ~ '. '., • ' ':,.: • 
Iqwer)n c~mp.arison t,omature sho~tS in all 
.4 , • • • 0- ~. • 4 ' " • '. ". J. ). ... ~ ":: 

~y~e:~.; o~ c,a~~,ew.~,.br~~c.hes n:~~~~~A~a~d,2), 
fI.igher ,1}umbers of i~aJllfe shoot~ ,were. pres
ent' on-trees 'in'tile NewaJa'aitd Mtwai-a'd'istricts 
l :. ••• ~ ... : -'-.' .~. w' •• ! 7 ::" •. ; ,r irA'_ 11': .JL..:":,,> 

c.?m~~Eed to ~ac~~ng~e~,,!n:Jd .TJ.~~)-~r?· ,L.~rge 
nu'mbers of these immature shoots were ob-

"';. ~ ~J ~_::, ;"'",v: • .:.. .' ~ ....... :. ~l' .. ~.~ .~:. 

served on the"main branches in all sampled ar-
t~ ..... $·~,t ~ r-.,:. -' i. ~ __ J ... : .:;' O~ ~'.',:'.:'.,,: 

eas (Taples I and 2). , " .: '," 
• i', Ac,tj~,e .'~~shew· po~d!!~y nj.'i1.~~\Y ~a.~· ob-
>i . ,-, . I ., .'" ,',. ' _,., ~ 
servt:d at hjgher levels on immature th;;tI;l.~ature 
sho<,>,t~ in all sajnplect fie!d~. on all typ'e~ ·of'.ca-

. '_ . . ~ _" '- _'..\ ,::J._~ 

she~ t,ree branches: ~~I:.e .were.~omep~ryj~les 
(intioi~scences) 'ip peiipherlil' parts of the tree 

--.~ • • .l' ' 

and 4.2 to 30.4 % of ~hese were infected with 
active powdery mildew. I.mmature shoots pro
duced from the mai~' branc'hes were a signifi

cant source of acti~e pbwdery milde~ in:a!1 dis
tricts. Active powdery mildew was also ob-

; ; frs~iVectOli' ~oflSiderable proportioiiS' of i~iure 
'. /. - .~.1"\ 't"' l .• ·' 

shoots on minor branches withiIl'cas.hew 'tree 
canopies and also on some peripheral branches 
on large'trees irl'New~I~"aIiQ Mh~litaiiii both 

;.yea~s, Mi'nor.:biapch'es' a~d~petipheial isnoo(s 

were an insignificant:'sOlirc~"of"aCiive~miide~ in 

Tunduru district. 

Dispersal of O.anacardii conidia;' 
. __ from an jn(ect~drs'.QgJ~ ,tree"s~,lJrce 

_ ...... ... _~. ~ \ ,'-' ' ',. ,1 '..J" <' J " ... _ . LvI J'; 

!! ~';:;1-iu~b~~~ o(t[~J~Jd;c~rii~l~ i;'l a ~A~;~rdi; 
, "~n'e metre ~bove'gr~und"deciea~ect"with' ii1~ieas

. " ,iog dis'ta~:c~ fr~m 'a ~iriglei~fected c~sh~~ ~ree 
J>' (Tab'ih).:At a'distance o'f 16m fro~ th~fr~e, ap
, -:,:pr~xiIl)aieif 6:3% 6itii~initial; cbriidia'l concen~ 
, ~'irat.ion.w·~s ·irapp~'{'Co'nceiitrafi<.>ntOf O. 
, ,,' " .... ,. ".c, -' .• ,' .', .. " .. 

, • ! anact;l,~dii cOl!idia trappe(jfj;o.m ~ smgle tr~e de~ 

.:'~ ,crea~.~~.~t,.a ra~e. of "':1.02,2:5 sh~~n '~ri F!g~~~i: 
,_' Dispersal·of 0, anacar4iiconi~ia frQm.a 

; '~',6i()ck'ofi~fectea cashe~:tre~s· ", ,J'" .. ' ' 

~!~. :.J :....... : '.~ \... . .J:..J.- :."~ I':.',~ ~ •• '-
Concentrations of O. anacardii cOOldla 

. '. "_ . t. : _ .l; )~;; -: 

trapped in a horizontal plane at 2 m above the 

ground declined with increasing distary~e froQ.1 
the'cashew block source (T~ble 4fAboufiS% 
ofthejnitial conidial conc.entration .was trapped 

• - ~ . " " ~! . " ' .•. - .', 

1'80 rtffrom the source. The'results sh'ow that 
;"C' r. . .. ""'/ ,; ;;,',. ;,' j .. , .. ~ •. ; " " 
- "concentratioris' of 0: anacardii coi'H<iia from it 

:i :block"sdur~e;dec&{~~edai'a rat~' or-.:..o~92t(Fi~2 
~.",~',~ie-".2""\"l""o ,.:: '.',: J" " " ;~', .~"~- .,:"" 

, . . ~ ~ :~d! : .. : ..... ' :/~ .. :~~ '1!., .. r 

·,:Discussion and Conclusions ;::.~, ~'I,"'" 
··· .... '\?i~ l • - i .. :-'.;:'. :"" ,: ~.:~.;~ ;' -r ... ,:: ..• ;. .... _ ... '. . / 

.~';(\i .. :Jn the preSent study:no' sexuaJ stageso~g: 

.. ·.~:anacardii. w.ere, O:bserred" This is.in agre.ement 
with the findings of other. w,orkers:(Yarwood, 

1957; Gupta, 1988; ¥unshi et al. n 988)'that 
cleistothecial structutes are rarely fornied:by 
powdery mildews und~r.tropical.c6nditi6ns. For~ 

~~:mad6n 'o'fresist~nt'fr~iiing"bodies by cashew 
~~ , ~ I.·, . " ,.. 

powdery nlildew woul~appear uilrrecessary as 

we~th~r conditiQns during lh~ non-J19wering 
.!. "sea~ons·~te favourable and hgsft:i§~lies'are avail

able to support active survival of the pathogen. 

In this work ,~urveyswere ~9nd~cted)!1 t9ur 
districts in souther~.Tanzlinia ~~:determine(t~~ 
ability of a. anacardii to su.r.vive and produce vi-
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Site 
Mtwara 
PB 
MB 
LMB 
VMB 

NEWALA 
PB 
MB 
LMB 
VMB 

N'GWEA 
PB 
MB 
LMB 
VMB 

TV'DVRV 
PB 
MB 
LMB 
VMB 

.1 .: 

Mature Shoots . 'fuiiiiilture Shoots 

NM !11N ?""Acr 

663 
640 
88 
161 

510 
670 
62 ' 
91 

363 
121 
72 
68 

56 
43 
2 

. I 

r. o 
'5 
o 
.? 

o 
2-
o 

;', I' 

'; 1 (0.0)8 
. 38 (5.4) 

. ~ ~ 1 (1.0) 
,- 3 (1.8) 

\ ': ' 

(:. '2,: " ,':.\., 
- - •. 0(0.0)1 r~' .53 

-,' . I 11 (0.4)-: '., 0 
',",: 1 (0.0)" 0 
.J.,l 0 (0.0) \',.1, 0 

n ,~ , , ..-, .,," .. It' ('I : .::-.. 

,AO (7.3) '.' f,' '15522 . .,1116 "~~ :)54 (0.3),: ~,:;39 

342 (33.4) \._~ r,2552 ~. 815 ;~:,,;77 (1.7)~;:·~: ' .. ,,0 
"16 (20.5) t,. '9837 £('.1750 _ •• 44 (0.4), > " 1 

,,\,14 (13.3) .. ,~\ ,?917 .;),96L0~ ;22 (0.2) '.:. _, ,9 
\.: .(';"'..~ ,<)e'.' 

\.40 (9.9) ;:'i!!iOl31 199 ;'::~~:13(0.0) \>~j';0 
'61 (32.6) (~., 1813 "277 ':', 4 (0.2) "'.:1 '0 

23 (24.2). I;; 8145 r: 298. 4 (0.0) ~ ,. 0 
, 6 (8.1) ': . '~8804 ," 220 ,I '3 (0.0)' ',.1 

0(0.0) 
13 (22.4) 

0(0 .. 0) . 
'~. 0 (O;Oi 
,'~r"!' '. .., 

;:"',1 :1--

'I..j • .') 'I t. ,-' ' .. 1 •• ,' 

." ~': :'16666" 4i 0(0.0) .,.r . 0 

1993 313 1 (0.0) 0 

9408 77 1 (0.0) 0 

- 9124 - 48 o (o:oy '0 

3' . 
0' 
o 

" 0 
" - , 

o 
l 0 

o o ":' 

o 
o 
o 
0: 

26 (30.2)~: 
o (o.qr; ~ 
o (0.0) "-~ 
o (0:0) l,,~ 

.. '-:~ -.• :.~ y! 

11 (20.8~: " 
o (O.Or: 
0(0;0)', ' 
0(6:0) 'J: 

9 (22.5) 
0(0.0) 
o (o.Of 
0(0.0) , 

0(0:0) " 
0(0.0) 
0(0.0) 
0,'(0.0) 

a Percentage oft9tal s!Io.ots with active pOjNdery mildew in thafbr,~nch category;b percentage of total panicles with a«tive powdery 

mildew in that oranch category'; NM s!lootS\'¥ith no powdery-mildew; IN stioo'll with inactive powdery mil'de~; Act shoots' with 

. J.' 

"l~ <' 2.3" 3.6" '4.1,'. "'! 4 . .4,,' -- 4.7 4.9 

In(X)~fn1m:~ {~ . 

j '- ~ 

,., 

Figurel: Vertical diipers~1 relressio~ ofoiiii~":' anacardil: 

conidia with a dista~ce fr!ln1 a~iilgle:tn(eeted tree 
Figure'2: Horizontal,iiispersal i-egression of Oidium anacard 

~\ .. Fconid~~with,a distanceJrom a block of cashew tn 
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Immaniie Shoots Mature Shoots 

Mtwara 
PB",,-, 
MB" ,;'" -
UiB t 

.• , 
1··.Vj, 

UMB", 
Newaia .) 
PB 
MB,u" .' LMB',' . 
~;~)/~· 
N'gwe!!!t 
PB'" 
MB 
LMB: .. f} 

UMB, ' 
TU'duru l,! 
PB .. ~ .' 
MB' 
LMB 
UMB,,:, _ 

515 T, 0 
215 ' 3 ,l' 
67, n 0 
43 't' 0 

981 35 
649 3 
582 2 
476,': 0 

69 
285 
6 
3 

68 
340 
7 
4 

) 0 
13 
4 

'J 0 

~ 0 
12 
00 
o 

,', :' 

, 4(0,8)'", ( 16899 
~/~ 94(30.1f.'·~:' '; ,1430 
( 17(20.2)':'1 l' • 11747 
J 0(0,0) : \ .~/ 12010 
. .' tV.\. .. n 

" 'J"" :il! 

24(2.4) 16783 J823 21 (0.1) 393 
.,432(66.6)([ f!1 ,,(3034 ;, .,1.028, ",9(0.2) 0 
}35(4O.3) -:i~ '\ 11639 '~,1915 ;:t,?6 (0.0) ,<[~; '::~08 
:165(34.7)\+>.,')" ;..11635 ;,,~.1403 '<';) (0.0)" ,,;., 

/0(0.0) ~·'(:)~:';17907·i)~~90(0.0) I,' 175 
155(34.2) 2547 867 10 (0.2) 0 

r,P(O.O) f;' c. .I2294 : 825 " '-05 «00.'00» ,,!.~,: 00' ',0(0.0) "',',:', ,. 12391 ,,~14 v I.' 

: 0(0.0) ~~ .. ; 18318 .2253 "'0 (0.0) '~.:.\'I: 8 
'21(5.6) I,.:. - 2754 '913 '6 (0.0) .' ,. 0 
o (0.0) '~ 12242 1966 0 (0.0) 3 

(i 0 (0.0) . , 12580 1529 -,,:,,-, '.: 0 (0.0) r. 0 

80. 
:0 

""0 
~O 
~; 

4 
.0 

,'0 
·0 
I; 

'29 
o 
,9 
o 
'I 
8 

:0 
o 
.9 

,~ 

.:. ..... 

J' ,: .. 

9 (4:2) b 

0(0.0) 
o (O.O).:~ 
o (O.or" b'· 

8(17,.~) l' : 

0(0.0) ": 
0(0.0) , 
0(0.0):.: 

20 (16.i) 
0'(0:P>, ;) 
0(0;0) . 
0(0.0) 

0(0.0).--' 
o (O.O)lT, ' 

0(0.0). 
o (o'.or 

1?8;C .; U [1'-:1;. \~ ;""', '.{;'~ 1..-, • ::;_ a Per!=C;l)tage oftotal sh<;>ots with astive powd~EX ,nyldew in that branch category; b pen;~~~age oftotal panicle,s with acti~e ~~w' dery mildew in that ~ranch category; NM shoots with no powdery mildew; IN shoots with inactive powdery mildew; ACT shoots with active mildew; PB periphery branches; MB main branches;' LMB lower minor branches; UMB upper minor branches 
.-•• ..,.':1' ,', l~::'~; ; .. -,' t ',""'" ,,'~ .,....,~;' ,J • r:;~+lJ' '1-. ,- """" '\! , .... I" !"i'j 'I ,Ann.:, r'r' :-""-',' Table 3:. Verti.c3I'dispersal gradients 'of 9/tlium,o/lafflrdii conidia froin,;,UI,;iitfecte~ caShew'tree'.: ' ... , I .~..' •• , ....... ,. ,'/ ... 1 ... _' l·_ • .t,",_, •• " .. ul~_""'.1 .'.,,"1:. ........... ' ... ,11.:.. .• 

Distance (x) from In (x) Numbers of conidia (y). In (y) % Conidial source .............. ..........,. _ .. ................ .'__ ........ ....., ..... .!:(),n~l1l!'3tion o 
1 

6 

11 

o 
o 

1.8 

2.4 

27 

22.5 

5.7 

2.4 

3.2' 

3.1 

0.8 

0.2 

96.9 

53.1 

25.0 

a Value at zero metres from inoculum source is an intercept from linear regress\on analysis. Conidial concentrations are means. oftive traps over three days catch (// 

able inoculum on living host tissues. In all four 
districts cashew powdery mildew ~ai observed 
to survive as active. infections on few imm~ture 
shoots and flo~_ers·'pfoduced during the 
non-cashew' growing seasons. More Of these 

. were recorded ori cashew tree branches ~rising 
. from within the canopy than those on the periph
eral areas of the tree. 'In the absence of other 
known mildew survival mechanisms during the 

.. non-flowering seasonit is logicaLto ·assume that: 
: immatUre' shoots ~and flowers which 'occur out of 

\ 
season are the main ifnot the only source'for pri-I ._ 

mary inoculum ·at the beginning of the ca'shew 
growing'season. .\ ...;' . .... , 
. Considering that immature shoots and flow

ers prodllced wiihin\ the canopy during th~e ~_ I .-.; 
nOQ:cashew producing season are the J;Ilain " - \_ _. I. _ _ _ , " .. 

·sou:~ces for. primary inocuhlm. It may be as-
sumed that their destruction may delay the onset 
of cashew powdery mildew. disease. Cashew 
R()}Vc!ery. -mj1de,w, ho.weyer, 'is,apolycy<;lic gis7" 

:e'aseWhich::rakes just '4diys'f?r~,a germin~tiRg 
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10' j h 2:,3~:'" 

35 
3 6,,1, 

~ ~' ~, 

60 !..·.,r.4.lr_:; 

85 
;:4[:4<:' , 

. ' 

4.7 .. 105 
~; t. 

13Q 4:9'" 'n ~ 

155 ;:'::}~~o;:,: 
180 

17.3 

8.9 

4.8 

4.1 
3.2 
2.4 
1.4 
1.2 

Initial inoculum;and dispersal 69 

!(.2:"2·' 
'(7 ,. 

~;;rl'.4L,:J 

rl. 1<2 
~-:,O:(t 
. -:0.3 
,:;',0:2,', 

... r. ~ .'. '\' J 

,{41.5 ;r 
- 32.1;'--
, ...... ' (,) 

, .26.4 
22';6 . 

A(r9 -
'. ,5.7 
,. ~3.&;, 

• r~ ". I- ..... :. 
. '.J::~I."'l.r.>:: to .. I., :.iU:,.'_ ;(", .... ;, ...... "',: .. i~rT, ...... ,:· <_ ',.' ~ ','. ,_ '\ 7. ","" 

a Value at zero metres from inoculum source is an intercept from linear regression analysis. -Conidial concentrations are means of 
five traps over three days catch. .._ . ~. .1~:" .. ~ 1 .'~'.r:'.-: -J. - .• ," ,'" dc, • 

•.. " .... ·"u ... :I.:~' '. '_ l .. L-:~I'( .1 

conidia to sporulate (Shoma~i; 1996). ,The present 
investigations on dispersal gradients indicated that 
the of conidia 0. anacardii can be trapped even at a 
distance of 16 m from a single tree source and 180 
m from a cashew field. The maximum existing 
spacing between cashew trees in Tanzania is 12 x 
12 m and the distance between two adjacent fields 
is hardly 20 metres. This shows that the disease de
velops rapidly and spreads over greater distances 
than the existing spacing between trees. The likeli
hood of sanitary measures alone being effective in , 
managing the disease are low given the amount of 
unattended cashew trees in Tanzania. These unat
tended cashew trees ensure that initial inoculum 

\ 

will always'.be available except in some isolated ar
\ 

eas. \ 
The present study has shown that there was 

great variation in numbers of immature shoots pro
duced in different districts. Higher numbers of im
mature Shoots',. were present on trees in the Newala 
and Mtwara districts than in Nachingwea and 
TundJru districts. High numbers of immature 
shoots provide more sites for powdery mildew de
velopment and build-up of inoculum at the begin
ning of the growing season. This suggests that in 
districts such as Newala and Mtwara with higher 
production of immature shoots, there is greater po
tential for high initial iJ;loculum of 0. anacardii, In 
contrast, however, other areas such as Nachingwea 
and Tunduru districts'with relatively lower numbers 
of immature shoots produced during off-season, ini
tial production of initial :inoculum will be n~auced. 

--, , j' r··.... ',.. r • 

.. _,' .. t Due·~to .differen~es .in .the Pt:o<;luction of 
immature shoots 'on cashew inNatious loca
tions, it may be possible to exploit such vari
ations to develop more effective control mea-

. I 

sures of cashew powdery mildew disease. In 
Nachingwea and Tunduru districts, for ex
ample, where survival is more restricted, ini
tial inoculum may be considerably reduced 
by adopting sanitation practices. Such con
trol measures could result in delaying the on
set of cashew powdery mildew epidemics. 
Effective eradication of initial inoculum 
would greatly supplement chemical control 
using sulphur, possibly reducing the number 
of applications per season. 
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