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This report was writLteni at- the ernd of' a tw-(-w~ ie ri taHy(1 6 Ge-tohr tool 

3 November, 1988) to the Government of India arranged aid financially 

supported by the Indian Council of Agricultural Research, 1inrock 

International, aid USAI/India. Tlie obje,,tives were to observe arid advise 

on the research on Yhli ophthora di-2,,is.5,s on blach pc:'I~lp, arecalut, cocoa, 

cardaimon and some othf r plantatior cropr.- in the state of' eriala arnd 

Earnatalia, arid to) pxrt.iciipate and pJ)1 st-4t, a gues t ,tt i'O at the 

Iriteriationial MUN onL~~('11 V I )1asus or BiaohA F\'cmei. in Panlaji , Goa. 

B]ecaus of fruightk de'lay s in 1j"; A*ie.c ; i id 0o, a .lit ril c'oliviection of. 

flights in ItnglkV, I arrived Delhi or d: late. The- vianied visit to the 

Central Potato Research Irstitute at Simla was, as a result, regretably 

cancelled.
 

Between 20 and 25 October, I had. the olxjportunity uid pleusure of' obsel'vi.,g 

the research and interacting with the plant pathologists, other aqrjcultural 

scientists, arid administrators in Delhi, Cochin, Calicut, Peruvauniiuzhi, 

KasaragDd and Vittal, on Phytophthora diseases of various plantation crops. 

On 26 - 30 October, at the Goa Workshop, I followed the paper presentations, 

participated in the discussions, and exchanged information 
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with the plant pathologists from Indorlesia, alaysia, as well as from India, 

many of whom have been my co-authors of publications on black pepper in the 

past six years. Ci the followirg pages are some of the important 

observations and suggestjon.s I wish to rmak;e a..s related to the current status 

of research on the biology, ithology, and control of the Phytophthora fungi 

caus irig di Saon f thlwseI)Altio 015 

CHRONOLOGY OF TN-S AT) ACTIVITIES 

16 Oct 88 (Sun) Dermrture Riverside 8:30 A.M. for Los Angeles. Flight 

from Los Aneles scheduled for 12:30 P.N. departure was 

delayed for 21 hours. Overnioght Los Angel(es. 

17 Oct 88 (Mon) Departure Los Angeles 9:30 A.M. Arrival Tokyo 12:30 

P.M. ol 18 Oct. 

18 Oct 88 (Tue) Departure Tokyo 7:30 P.M. (one hour delay). Arrival 

Bangkok 11:'20 P.M. ; missed connectign to the flight to 

Delhi. Overnight &,ri,kok. 
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19 Oct 88 	 (Wed) Dofxiitur'e Parritok 11 :15 -1i. 

20 Oct 88 	 (Thu) Arrival Delhi 2:10 AN. 	 Studicd report -1ateoi blight 

in India" of the Central Potato Research Institute. 

Discussion with Dr. D.N. Srivastava in the afternoon 

and evening. 

21 .Oct 88 (Fri) Visited Wirirock lIlternational, USAID, and ICAR. Met 

fo '. ICAR s(ntco ists at the evening dinner.
 

22 ct 88 (Sat.) I) rll'r't I li hy 5:-10 AN.
lv( air Arrival Coclhin 10:30 

ANI. \isi ted Hi ot el rn l]gv ] Ab of, A.V. T"hoi:s & Co. 

Arri al (zlicait by car 8:30 FV.I. 

23 Oct 88 (Sun,) 	 All-d;y vi.sit to IY'u",;inamuzhi Ex! imrW.tal Farmi on 

b-lack ixpp-er e.jinlfts. 1&'tAtUIn to CalinIt in the 

evening. 

24 Oct 88 (Mon) Discussed Ihiytophl thoin disenises of carduriin wi th the 

pathologists from !Qlvadumrara "i.-sear-hStation arid 

black pepp-er diseases with the Calicul. scientists. 

Visited Ipthology laboratories and screen houses and 

discussed Phytophthorn. Ieforture Calicut by train 

4:00 1I. Arrival Hasaragod 8:00 Pm,. 

25 Oct 88 (Tue) All day visit to Cetral Arecanut Research Station in 

Vittal, Harnatali. Discussed Phytophthora diseases of' 
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il1h:sarag( . I) .3pZr'tLUrcp drorx(IO on cocor111L later 

7:10 N. Arrival. Cochin 4:00 A>I onKasaragod by train 

26 October. 

26 Oct 88(Wed) Discussed Phytoph-hra diseases of cardamon with three 

in a Cochiin hotel. DepArture Cochin byithologi.rts 

11. Prepa- ed
air 1;40 1EN. Arrival hotel in Goa 4:30 

next day's 10CYtm'. 

nal \o '-hsio!) ol W1i L 
27 Oct 88 (Thu) Pai 't cilxt.'I i i vl ] rrrt, itio 

l"aiiaj], Goa. PresentedDisea.r.es of" Blacl- IPL-pper, in 

.Jxtcial Ic etun6 :10 1'M. 

28 Oct 88 (Fri Second day of tih VorKshop. 

Field trip in Goa including
29 Oct 88 (Sat) Third day of tihe WoiLhshop. 


visits to pesticdh and fertilizer factories.
 

30 Oct 88 (Sun) Report preparation. Departure Goa by air 3:15 PY.
 

PM
Arrival Delhi 5:30 

31 Oct 88 (Mon) Report preparation.
 

1 Nov 88 (Tue) Debriefing and finalizing 
report.
 

2'Nov 88 (Wed) Departure Delhi by air 12:50 
AM, to return to Riverside
 

via Bangkok, Tokyo, and Los Angeles.
 

3 Nov 88 (Thu) Scheduled to arrive Los Angeles 
at 9:00 AM, Riverside
 

at noon.
 

http:Disea.r.es


OBSERV.\IION'S, CO"I'-N'TS, AMI) SUGGESTI.ONS 

The experirental work on plant diseases underway at the National Research
 

Center for Spices 
at Calicut and at the Peruvannamuzhi Experimental Farm
 

appears wide-ranging and of high quality. 
 The scientists d"."'::ssed their
 

work with pr-ide alid 
 enithus iasmi , and the cop)I'a Li CAuI the pathologists
 

aid bet < en tHi? . rldi lts.
t:tt.lolc l i Ojttl()iiy se(,m.: .(d(, in tuil'n1st, Wlhic las 

broughlt fr-i t-Fu a1 I )r.-Xl1J('t i\e s.t.OSl.. Tr,,iarl . h eI enLists llad
 

great progr-;si nn tihlte lue e ion
rl()Fo~ aidor I cjiid,-niolbg of t.lv
 

so-called quick arld slot, .iIi of
tw'ilt ]--ets blainlk pepper, far more thati 

in otlher blD(21k lx pter gi'rotig , l iich(:oel t1 TI' 1'01(-, PllVt,)Johthll()ra and 

the burrotwi g niitmlode plv in tile detenionation of foeder, roots and 

expression of above-ground s~mptoms of' black peppxer pla-ts have heern amply 

demornsrated by the pathologists ;ad neiimtologists in Calicut. The data on 

the modes of disease devlopment and disease spread of both quick wilt and 

,slow wilt are also quite convincing. 

The research on fungicidal control of Phytophthora on black pepper has 

helped in improving the measures and strategies for satisfactory disease
 

management on black pepper. The efficacies of Bordeaiux Mixture (1% spray 
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is encouraged. The findings on satisfactory reduction of foot rot incidence 

by soil drench with 100 ppm metalacxyl should lead to further explerimentation 

and 10% ixaste) as proLtectar, M I r;t rait ed. use' 

of this systemic fungicide in an integrated disease management program. The
 

lack of excellent disease control by 2000 ppm of foset yl-Al should not be 

considered as a failure of this chemical to reduce Piiytoplthora root 

black 1xjx i"' than 1ta of can theseinfect 101 011 e Mort! ( i 011M Ii of two

fuxigicidur- should bie LctAed anld compavdi~. tas st ii di'iniAes. It~ is highly 

probab_,l (? t~ tost syl -A1 at. 20(0H) p)pm or' ligherh (C.on ,t-nirat. iori- F'ounld to he 

highly effective in controlling Ph iphlbhon fungi in other crop plants) may 

equal or be superior to metalaxyl. Pose tl-A1 is a systemic'Cshomrical 

p1 ants.possessing a uitique p! pIn-'ty of do%n:sa'd t.ansi ocat-i in mnv 

suggest that this fungicide be te.ted as a foliar splay as well as stem 

injection, in addition to the use as a soil dnrech. 

The program on the selection, breeding, and screening for resistant or
 

tolerant cultivars in black pepper, to Phytophthlora has riot yet produced 

outstanding results to date, but should be continued with vigilance.
 

Horizontal resistance, or field resistance, is the more preferred type and
 

it is hoped that. 'ith continued effort a desirable cultivar will soon be
 

I 



found. Extpinsion and impr)tuvem(nt. of facilities at Calicut for resistance 

screening are recommended here. It would be highlly desirable to conduct 

these experiments under controlled temperature and humidity. The current 

practice in Calicut of using O0,O00 zoospores per plant in screening tests 

seems too severe a treatment to allowq any probable tolerant cultivars or 

individuals to escape severe damage or death. The use of a moderate level 

of inuculuo (Pe.g . 100 - 200 Uiori-;'oSIMV.u' ropagu 1 s per' gr'a of natur.l 

soil) could be initiAllv t estt-.d anld ],t I' m<dif'i d. 'The (oI L of' testlig" 

resistance to Fly itlola in a n1tur';a ' hole" could a]so b- considered. 

Continued studies on the use of cultural and biological control methods are 

to be encouraged. Neem cahe, oilseed m:als , an ilna manures, and other 

nitrogenous organic fertilizers should be tested in al e:jxanded fashion as 

potential soil amendments for Phlytoplhthura suppession as w<ell as nematode 

control. 

I observed quantitative work on inoculum density and disease potential of
 

Phytophthora at Calicut with admiration. It is tedious work for the
 

pathologists,there, but the results seemed outstanding. The use of Albizzia
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faliata leaf pieces as ha_i.tL for isolating 	 and q1).uilti f.ini Ii ivto h .l !o'rAil 

boon to simpli fying the isolationl
black pepper soils can be considered as a 

procedure. One suggestion can however be node to further improve the 

current Calicut practice of using Petri dishes in running the serial 

method to obtain the disease ootential indices. If a
dilution endpoint 

are used, a greaer water/soillarger corntainer arid higher volume of water 

ratio ca.i bW achieved wi ' s~ld1( iliprovu jjjxtojh tha recovery I'ornr Sois 

with low levels of disca(sk vxt cr1 .ia1s. 

quick wilt and slow wilt of 
The use of the raon-sw,cific descriptive niaes of 

black pepper may hopefully be discontinued soon. Neither wilt is a true 

wilt, i.e. a vascular wilt. The traditi onral ard ]onig-lie]d im of' 

show] (1 rep]ace qui k wilt ohich is anywhere.	 not used
Phytophthorza foot rot 

slow wilt, which has etiolgical aget of
outside India. The riwnic 


or other fungi causing damages on feeder roots,

nematodes, Phvtopht~hora, 

should also be replaced by a more sui table namve. Such a change in names was 

the delegates from India, Indonesia, and
discussed at Goa Workshop by 
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Malaysia. It would be desirable if such namie chariiles are accepted by 

pathologists of all black ixpper growirig nations. 

That 'Phytophthora palmivora' MFI (mor-Phological form 4) is the prevalent 

species occurring on black oxpper throughout the world has been generally 

accepted by most pathologists for several years now. lowever, some 

Ixtihol.g-ists il Ind i andLt act poj.fr igru"iioaia ts alOi h ha\e een too 

casual in its u',sc tid stil] call it P. l i i~'or i, thout t)t quot ationI marks 

or IItihout. addmg I.-he ;suf'jx ME-l. It. is strong lY m'god that no such 

omissior -; he mad(! inIt~l,' f'ut.ure in (12-r n1ot to fur'ther-' misl Cm the lay 

people that- tie hlack ppi.lOi')r isallt s anr- tlie s ais_ t he co )!n P.-A-IniVo ra 

occurring on maniy other pti' iL atio,n c(rc,P in the. tropis.. Silice tie spcie_;-

P. caPSici has been accurately redescribed to include th(e correct and newly 

recog-nized features, and si rice 'P.l.almi\or-a' MF4 has been iiergzed with 

P. CApsiC'i, the use of' 'P.alitm\ora' l hould be henceforth discontiniued. 

However, for the sake of continuity in the literature, it is suggested that 

for an'q.tAended period of time both rumes be used in conjunction -- in the 

fomn of P.capsici (= 'P.palmivora' MF4). 



case of hi ck j:pOCI Phv ti() lthoii i.1, s in rdial~fecl, to
Unlike in the 

aceu 'a tl-Y, PhvL LLjt}lir'a isolateS fr'omu 
a great extent, have been ideurtif'iecd 

have not. been correctly
arecanut, ca'durion, bete]\ii-r, ard some others 

examlined in
identified to the species level. While the cocoWa islate I 

to me as 
VitUal W as correctly calel P.pal.mivllora, t hie ar'r; uit isolate shoio .n 

- a arid did riot resemble either
P.arecne at Vittal had riori-cadt.coou sx'agi 

P~areeaLJ]II \()'a et (.11- kiluki~n c ON i the' 
1)1 f iu ae to~ r'C" reiiit 

' "aia 1'.rwri'i ii MI'tis-lAND KQi"W or
I iteratui('. li, IG:CidU~I~ isolate 

oru the hi ia Ciaouli ii ,- mI o patitli stybut th e dese z'i pt. i ors ive 

~i riot, aIjjYPI' to Ill,- zl5 1(!ii4f :i t-1E-. of thip! two xcie 
Research Statio (I i 

,av been u'lic r1] P p'. it"c v:v(rr i by iri;(.le
The betehvire iso lates 

but mllo!: t IO li i 01solates I iave' '.xsAilnined iil the j:astIridiari. th ol is t., 


' belonged to
the black pepjx, r i, ,Iat cs and thire for'
resembled cl)sely 


rpl ology, I

4.1 As pFntly inif euces s ' _irmI U

'P.1amivor ; ' . light. g 


VX. inonited under 
conItinuous 
ui'ie that. all spX)r'ngitim culuturesstrongly 

species. I am also willing
light for correct identification to Phytophtlojta 

import peririt Wlbs) auy I'htophithora isolates for 
to receive (with proper' 


my laboratiory.
identification in Riverside 

http:iri;(.le
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Finally, for correct diagnosis and detect iol of Phvt0ot ds -S 

to offer. In most [1Imitation crops in
India, I have another" reconineridation 

splice crops, tliere are knrowi Phytophthiora
the tropics, certainly ii niaiy 

species causing infection on roots, crotn, as wMlA as viri cus aerial plant 

parts. It is widely known that Phytoplithura irjiectio ri are extreiriely 

to d.,A ct and .i:-:olat iu by re.;al',rciiei's who are
difficult 


I It'i AiI'd tareA%,N '(- W uifaiui ] iar w i tiI
an ii:d in hNu iV,i I.l,I i ('IIinexperienc 


i c¢vary fur t"w =Ni'cissf ul dh kcioln,
 
any of the num. si.',i at'chniques 

of ] vt (l3iiith 'or'afurigi . lo;sibly bicause of 
isolation, ard ideriti caLi' 


a fe:t.I (Jr or oli pj ,]llgin.uir, c ririmndliCnmi, iiuLrimeg,

that, P iytopi Lhoi ]rii' 


arid otler p1 antain or spice crl('s, which 11ve be reported

vanilla, 

riot yet 'been observed or known in India. These
elsewhere in the world, have 

India, but it is also likely that they do occur 
diseases might not occur in 

but have not yet been found by Indian pathologists. I suggest that 

with diff'erent crop responsibili ties be coordina1ted arid be madu
pathologists 

with and be trained by pathologists in another institute or
possible- to work 

with other crop responsibility who have already gained experience 
in
 

The special
detec4 .iork, isolation, and identification of Phytoplhthora spp. 


Adequate

techniques are relatively easy to learn within a short period. 


training of such special procedures for Phytophthora research 
iill assure
 

correct diagnoses'of nany important Phytophthora diseases 
on plantation
 

crops in India.
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wish to express my appreciation to the Government of India and her staff 

for their wanri hospitality, fire cooperation, and kind assistance during my 

two-week stay in India. Special thanks are due the followivg p<ersons for 

their generous time, interest, gui dLuie, assistance, and/or informative 

discussions: H.IL. CL1la , P.S. larodi:i, G.L. Mau] , S. N:iiauajan, D.N 

Srivastava P, Sri of 1 1r d nim CiAtIrIC i lo ',grict:iltu'a.1 I( suarch inR.A. 1m 

New 	 Deli; .. E. Nairv, P.t".N. Na hlbiar, 'I.V. (eurg'( (if' Ifi Cerntral_ P lariatiol 

i tiLute Naar idiade r ,Crops lResea'ci at ; l1.Vriugo!::I, 	 1.RK.P.A. 

Chadra lohaan, N. Sar'aswathv of' t 1e C( Ir Li-a iiA ecaur t. teseaLuch S t.atLoli at 

VitLtal, Harna taka; A. N1inmAdttsai, Y.P . a'm, S. Edaison, A.K. Sadar raidall, T. 

Preinhumar, 1K.V. REawuii, N. Paniach iidar i, >1. Aim ra ,]j, P.N. II;_t'intran of the 

National Research Centre for Spice at Calicut, Kerala; R. Naidu, Joseph 

Thomas, Suseelii 11,hai., A.IE. Vi jayan of the Indiari Cardanilo iesRe:'loh Station 

at MyladumpAra; EaFxn George of A.V. Thoimas & Co. in Cochin; E. Velappan of 

the Directorate of Cocoa, Arecanut and Spices Deve]opnent in CaliCut; H.P. 

Manmootty of Herala Agicultural University; and R.K., Hegde of the 

University of .Agricultural sciences in Dharwad, iKarnata]a. 
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