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INTEGRATED DISEASE MANAGEMENT OF QUICK T/ I
VI Luu Dr HlACK pRPEER (PIPLR NIGRUM L
CAUSED BY PHYTOPHTHORA PAT MIVORA M

(P, CAPSICH*

YR Serma, N Ramachandran and M. Anandara)
National Research Centre for Spices (1ICAR)
Calicue-673 012 Kerala

Quick wilt or foot-rot ‘discase is a major constraint in black pepper
produciion in the pepper growing countries like India, Indonesia and
Malavsia etc. The estimated global loss due to this disease is about
S4.57.5 million per annum, A recent sirvey carried ount by National
Research Centre for Spices in Calicut and Cannanore districts of Kerala
showed 2.3 and 9.5% vine death annually, resulting in a loss of 120 and
908 metric tonnes of black pepper respectively.

ETIOLOGY AND EPIDEMIOLOGY

The discase is canwsed by ‘Phytophthora  paimivora® MF4 (P.
capsict), (morphological {qrov 4) swhich is soil-borne and is distincly
different from Phytophthora spp. infecting rubber, arecainit, coconut
and cardamom. All parts of black pepper are prone 1o infection, Dis-.
ease is generally noticed during May-August period coinciding with
South-West monsoon. Disease incidence and spread are positively cor-
related swith rainfall. Low temperature (22.5-29 0°C), shorter duration
of sunshine houwrs (2.4-3.5 e fday), high and well distributed rainfall
(/3.8-25.0 mm/day) and high relative humidity (81-9956) are highly
conducive for the discase development. The disease s a compound
interest type and shows non-random type of spread around the previ-
ously infected plants, The fungus can survive in the soil for about 19

* Contribition No. 107 of the National Research Cenire for Spices,
Calicutr 673012
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months and so can perennaie in the planiation from season fo season.
Pofeciod wnd dead iy cund wodd i) deforied plior Dol soeve Ly e
/n'r'nu'm' sowrce of inoculim. The noculuny build vp in a viven site de-
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imicro climaie, The discuse main /y spreads throwgh soil vwater and also

acrially throwgh rain splashes. However, passive tansportation, thaotph
less important practically, can also occur through stugs and termites.
The micro-environmental conditions in a given area determine I/IC foliar
mfection and its severity. In majority of the arcca-black /)(*p/)w mixed
crop stands and also in pure pepper plaitations, the infections are ini-
tally noticed with the onset of monsoon diring May-June period, on
tender runner shoots spreading on the ground. The f'nfccff’c"’ render
stems or leaves raot and promote abundant sporndation. With constant
rain splashes, the pathogen spreads first 1o the leaves of the lovwer
region of the bush and ihen gradually 1o the upper reglon oa step-
wise fashion and causes defoliation. The infecied plant debris Tielps in
survival and perennation of the pathogen (Fig. 1)

SYMPTOMS OF THE DISEASE

Aerial infections are noticed on leaves, siems and spikes. On leaves,
infection staris as dark brovin swater soaked spots that expands rapiddy
witli anadvancing fimbricie margin and  often showing  conceniric
zonations. (/n(/-cr highly Tiemid and continnous et conditions these
sonaiions are not seen. Alternate veet and dry conditions” prodice
tonate spots. On the stem, infection starts as darl brown lesions 1which
entarge gradually causing rotting of the stem. This results in deloliation
and death beyond ithe point of infeciion. Linmature spikes are also
nfected at the stall iegion or at any other portion of the spike. The
infected stalk or the berries rot and drop off. Foliar infection once
noticed spreads to the entire height of ihe bush due to S[)/'C(Z(‘f by rain
splashes. " Foliar infection is more severe in areca-black pepper mixed

cropping system because of the highly favourable micro-climate than i
pure crop.
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[ hen infection occnrs af the basal portion of the main stem of
the. vine (foot) ar the soil level or on the rool sysiem it is fatal and
rosults in death of the vine within a period of 10-15 days and heice the
name ‘quick wilt'. Infection ctarts as a discoloured et patch which

becomes stimy. The infection spreads deeper in 1o Hssues and exiends

0 the considerable length of the stem and rofs emitting foul smell.
Foliar infection also occurs whei runner shoot infection reaches the
main stem. This gradually spreads to the roals. However, Infection
starting from the root systenr and extending to the main stent is also
noticed occasionally. The-foor rot or root rof infected vines in early
stages show foliar yellowing, which intensifies with the progress of the
discase. In advanced stages, the leaves become flaccid and fall down.
The stems break off ar nodal regions and eradually the swhole vine
collupses. Foliar infection wid collar infection may occur alone or in

combination depending on the nicro-climate in the garden.

DISEASE MANAGEMENT
[ntegrated discase management involving chemical, cultural and
bological methods besides host resistance is perhaps the most ideal
strategy to combart any plant disease. The measures to check the,
Phytophthora infection in Dlack pepper are detailed below

Clearn Nursery Stock

Whenever a new plantation is started, it is essential to start with
discase jree rooted cuttings. This reduces the spread of the pathogen
and subsequent inoctduin build wp in the garden. Where conventional
method of raising three noded rooted cuitings Is adopted, collection of
runner shoots from an infected garden should be avoided. It is desir-
able to raise the rooted cuttings in fumigated nursery mixture.

CULTURAL PRACTICES

Phytosanitation.: In a soil-borne disease of this type strict phyto-
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-.S‘{HH'!'(H‘)’ practices are of pivotal importance to reduce the chances of
infection. The dead and dried wp vines in the plantation should be
systematically removed and burni. Soil at the spots from where the dead
vines are removed should be drenched with 5-10 ! of copper oxychio-
ride solution (0.2%). Replunting in r/zcsc /)/ace may be avolded jor
atleast an year, |

Microclimate is the deciding factor in the incidence of quick wilt
and practices that reduce or alier such conditions should be adopred.
Lopping of the branches of the shade trees in_a plantation, ensures
enougl sunlight - penetration and reduces huomidity within the garden.

Pruning “of runner shoots: In a known infected garden rinner
shoots are prone to infection during May-June, Such infected runner
shoots form the main soirces of secondary spread. Hence runner shoots
shoudd be tied back to the main bush or pruned off before the onset of
monsoon. The basins should be covered u-‘z'f‘/z"a thick dried leaf mulch
50 as to preveir the new runner shools coming in contact with soil.

Since water stagnation favolrs the disease berer drainage in a
plantation has to be ensured.

Discase spread is rapid in plantations where  clean  cultivation
(without d grass cover) is practiced compared to plantation where grass
or legume cover crop is retained. In view of this, it is advisable to have
a cover crop in the garden. Cover crop. might be reducing the soil
splashing and the movement of discase propagules. It is also .possible
that the bulld up of microbial population suppressive to thtop 1thora
might be responsible for the lower disease incidence under the cover
crop conditions.

Movement of personnel from diseased to healthy garden -and
usage of the same Sfarm implements used in the diseased garden shouwld

be av oided in healthy garden unless they are clecmecf with a (fzsmfc,cranr

Minimum tllage is an important concept in  pepper. Digging




66

operation should he minimen: beeaise ey fo ihe raot avstem awill
erilianice e clicnees of nifeciion.  in weca-black pepper plantaiions,
digging is a reowdar practice, To reduce the chances of imjury (o pepper
root system, digging operation should be avoided in the portion/sector
where maximum pepper root system is distributed. Fence wimost care
should be exercised diring this operation 1o avoid any injury to the
widerground parts of the vines.

CHEMICAL CONTROL

Application of Bordeaux paste (105 mixtiure) to the collar, dren-
ching the soll at the base of the vines with 2-5 1 of 0.2% copper oxy-
clhiloride, and spraying the folicge with 1% Bordeaux mixture, once
during May-June (pre-monsoon treatment) and again during Augisi-
September period (post-monscon freatment) as a prophylactic measire,
15 essential to reduce the disease incidence. New flush starts emerging
with the fresh monsoon shovwers. It is desirable to apply the firsr round
of spray after first 23 monsoon showers i order to cover the mavinuom
amount of new foliage. The new [lushes emerging after the first ronnd
of the spray remain vulnerable ro infection, As such the timing of
the spray should coincide with maximim emergence of new flush, and
this differs from place 10 place especially in the plains and high ranges.

In view of the heavy rainjail during Sowth-West monsoon and
consequent leaching b[]" of the contact fungicides like Dordeaux mixtire,
systemic fungicides with selective action on Phytophthora, and with
high cfiicacy in disease control were tested. Among the three systemic
fungicides namely meralaxyl (Ridomil), foservl-Al (Aliette) and Terra-
zole both as foliar spray as well as soil drench, metalaxyl-ziram and
Aliette ywere found 1o be highly effective in checkine the disease inci-
dence under field conditions. Besides, soil upplication  of  eranular
Tornudadions of metalaxyl (Ridomil 5G) @ 20 g/vine svas equally
cffective. Application of the systemic fungicide is recommended only
ance or hwice in the season and cai’'t be used Indiscriminately to avoid
development of fungicide resistances by P. palmivora. Once the com-
mercial forimidations are available in the market, this fungicide becomes
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anciniporiant component (nothe inlegraied disease  management  pro-
oranmes. |

DISEASE RESISTANCE

 Bused o f/zc‘.vf tdics carried out ar NRCS, the cultivars Naraya-
kodi, w!/ma/h Uthirankotra and Balankota swere found to be com-
paraiively tolerant to ihe disease. [ Lesides some of the progenies from
open pollinared cultivars and a few hybrids {ound 1o be iolerant (o
Phytophthora are now winder field evaluation., Iniensive screening pro-
gramuaies (o identifly ivpes m!/z high degree of resistance coupled with
high vield are i progress.  The diseaes. /cmffnce forms « muajor com-
ponent of the inregrated discase management programamie.

FUTURE QUTLOOK

The plant parasitic nematodes viz., Ladopholus similis aid Meloid-
ogyne incognita dre forad to pley « major role in the slow wilt divease:
of black pepper, However, thelr role «and their inieraction vwith Ph)th-;
phthora wre fintle inderstood. Similarly studics on the Unteraction of

VIAM associared ith black pepper and Phytonhthora  needs 10 be
siwdied. Tdeniificarion of cultivars with horizontal resistance and high
productivity, organic endments that  sipport  optimiun microbial
. population that supress Phytophihera, cxploiiing hypovirulence if any

i Phytophthorw for discase control are some of the priority programmes.
[solation and field tesiing of poieniial aitagonists of Phytophithera and
standardising cheap and cost effective agronomic practices ihar ensire

optimum health and productivicy of black pepper are the dfines of work.
dhat hold promise.




