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ABSTRACT

Inflorescence blight and pod rot caused by Choanephorsp. were recorded in two major vegetable
crops viz.dolichos bean and yard long bean at a very high degree of seterlsually, the
disease occurs in mild proportions without causing economic loss dugmainy season in Kerala
(June to September) affecting vegetable crops like cowpea and bhendi. However, durthg
year 2016, the disease was noticed with a very high severity of moreh20 per cent on two
crops grown at two different locations in Thrissur district of Kerala during October to January.
None of the commonly used fungicides could control the disease. The patéogvas found to be
luxuriantly growing on the inflorescences of dolichos bean and onéHfruits of yard long bean.
The first incidence of the disease was recorded during the last week of October180The
disease spread was almost cent per cent on susceptible genotypes of dolichos &edmore
than 90 per cent in variety ‘Vaijayanthi’ of yard long bean. A studywas conducted exploring
the pre disposing factors leading to the occurrence of the disease in epidemic propomso
Meteorological factors affecting the disease were studied and it was found thiere is positive
correlation of the disease severity with increasing atmospheric temperat and rainfall.
Atmospheric temperature more than 36C along with high humidity and rain fall during the
preceding week are found to be the major pre disposing factors lead to the epidemichiath
the crops. The pathogen was isolated and based on morphological charactedgentified as
Choanephora sp. Pathogenicity was proved by inoculation on healthgflorescence stalks.
Molecular characterization of the pathogen confirmed theidentity as Choanephora
infundibulifera. This is the first report of the pathogen on dolichos bearand yard long bean in
India.
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INTRODUCTION dolichos bean also known as Indian bean is an imgorta
pulse-cum-vegetable crop traditionally grown in India.
India is the largest producer and consumer of pulsg$,e green pods are rich in protein and fibre. It is a
in the world accounting for about 29 per cent of thg,ood source of the aminoacid, lysine, and it costain
world area and 19 per cent of the world's productioBg.2ge4 crude protein. The crop is affected by many
(Singh et al., 2015). By 20_50,_ the dome_zstic requireme_naiseases including anthracnose caused by
would be 26.50t., necessitating stepping up productiqfgjetotrichum lindemuthianum (Sacc. and Magn.), rus

by 81.50 per cent. The major production constraint§omyces appendiculatus (Pers.) Fries and many
of pulses are abiotic stresses, abrupt climatic changggers.

and emergence of new species/strains of insect-pests

and diseases. The commonly grown pulses atdowever, pod rot caused by Choanephora
chickpea (Cicer arictinum L.), pigeonpea (Cajanu#fundibulifera is causing direct yield loss up to 100

cajan (L.) Mill. blackgram or urdbean (Phaseoluger cent. The disease occurs in mild proportions during
vulgaris L.) and dolichos bean (Dolichos lablab L.z Thrainy season in Kerala (June to September) affecting
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vegetable crops like cowpea and bhendi. But, duringharacters were studied under microscope (Leica
October, 2016 the disease was noticed at a very higiM750). Healthy plant parts of dolichos bean and yard
severity of more than 90 per cent on dolichos bednng bean were inoculated with purified culture of the
and yard long bean in Thrissur district of KeralanBlo fungus. On appearance of the symptoms, the pathogen
of the commonly used fungicides could control thevas re-isolated from the infected plant parts and the
disease effectively. However, in vitro evaluatiomiole  characters were compared with those of the original
fungicides revealed that mancozeb, copper oxychloridesolate thus confirmed the pathogenicity of the fungus.
propiconazole, cosuit, tagat and carboxin completelylolecular characterisation of the pathogen was done
inhibited the mycelial growth of the pathogen (Georgat the Rajiv Gandhi Centre for Biotechnology for
and Girija, 2015).In India, this is the first report ofconfirmation of the identity of the pathogen.
inflorescence blight caused by C.infundibulifera in

dolichos bean. The disease was previously reported in RESULTS AND DISCUSSION

Boerhavia diffusa (Singh et al., 2011) and Withani%

somnifera (Ashwagandha) (Saroj et al., 2012). Legfo, ot College of Horticulture, Vellanikkara during

rot of caulifiower caused_ by this fungus has _beefhe third week of October 2016. The percent disease

reported recently by Gogoi et al., (2016). On dOI'ChOﬁ1 idence was more than 75 per cent (Figure.1). During

bean, the disease was found to have very high rate Bicember 2016, the disease was found in yard long

sp_read by direct contact of infected inflorescendds w bean at very high proportions in a farmer's field at

adjacent healthy ones. Kodakara (about 30 km away from Vellanikkara). The
MATERIALAND METHODS disease affected the fruits of yard long bean causing

very high yield loss.
This experiment was conducted as a part of the _ _
monitoring of emerging diseases of vegetable cropayMPtomatology and epidemiology

under the All India Coordinated Research Project oftpo symptomatology of the disease was studied and
Vegetable Crops. The disease was observed first 8fght variation was observed between symptoms on
inflorescence die back on dolichos bean at Vellam&ka e two crops. On dolichos bean, the disease appeared
in Thrissur district. Later it was observed inyamd 55 inflorescence die back and blight. Initial infexti
bean in a farmer’s fleld_at Kodakara which is aboubegan as wet rotting beginning from dried up petals
30 km away from Vellanikkara and the symptom wagemaining attached to the rachis. The petals remaine
pod rot. The symptoms were studied and the sporulatigia ched to the inflorescence rachis and subsequently
of the fungus present on the infected plant parts wefge infection spread rapidly in both directions on the
observed under microscope. The stages Qfchis as brownish black discoloration and wet rgttin
development of symptoms were studied by periodicalyxrious growth of the fungus producing fructification
observation of the infection in the field. Thesfound on the petals and also all around the édect
meteorological data during the crop period wasacnis when the infection progress@lafe 1). The
obtained from the Department of Meteorology, Colleggisease spread to the nearby plants at an alarming
of Horticulture,Vellanikkara. The disease severit)swaspeed by direct contact to the rotting inflorescences
scored at periodic intervals using 0-5 scale where Ojth apundant sporulation on them. There was total
no infection, 1 — 1-19% infection, 2 —20-39% infectionsss of yield on susceptible varieties due to the disea

3 — 40-59% infection, 4 — 60-79% infection and 5 -£yngicidal application was not advisable as the crop
80-100% infection. was in the harvesting stage. Moreover, peculiarity of

The fungus associated with the disease was isolattf infected part prevented the spray fluid from
on potato dextrose agar (PDA) and the morphologic$aching effectively on the infected area.

evere incidence of the disease was noticed ioladi
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Plate 1 Inflorescence die back of dolichos bean caused by @pbana infundibulifera.A- Initial symptom
on dried up petals. B- Fructification on withered petalsiafiorescence rachis.
C- Discoloration of inflorescence rachis. D- Dieback@ibrescence

Table 1: Effect of major meteorological factors on inflorescece dieback of dolichos bean

Std. Max Rainfall RH% | Windspeed PD$
Week TempC) (cm) (km/hr)
39 30.3 18.9 95 19 0
40 317 0 93 15 0
41 314 145 91 12 15.6
42 324 0.6 A 0.7 28.7
43 318 35 A 0.7 38.6
44 329 18.7 A 09 43.8
45 329 29 83 1 57.7
46 33.7 10.9 82 22 58.3
47 343 0 74 3 67.3
48 331 08 83 17 732
49 333 46.3 83 27 75.3
50 319 5.8 91 15 65.4
51 33.7 0 85 3.6 67
52 334 0 79 43 56.2
ngf'rr* 0.804* | 0056 | -0695¢ 0421
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Meteorological factors influencing the pathogen werélowever, the first incidence of the disease waiceot
studied. It was found that, disease severity is pegiti  when there was more than 95 per cent RH and rain
correlated with atmospheric temperature andall up to 18.9 cm during the preceding fortnigrdligle
negatively correlated with relative humidity with nol & Figure 1).

significant correlation torain fall and wind speed.
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Fig 1. Effect of major meteorological factors on inflorasce dieback of dolichos bean

Plate 2 Pod rot of yard long bean A- Infection spreadiragrf dried up petals to the pod.
B —Lamb’s tail symptom

The symptoms of pod rot of yard long bean initiatedbearing pin head like sporangia producing the typical
as rotting of the dried up petals at the base of the pdaimb’s tail symptomRlate 2. Similar symptoms on
which spread to the pods and caused wet rot. Th@wpea have been reported by Wilson and Jose(1965),
infection extended to the entire length of the poitivh Kangatharalingam (1979) and George and Girija,
was subsequently covered with sporangiophorg@015).
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Plate 3 A,B Sporangiophores, sporangia and sporangiospores of ftoamnainfundibulifera. C-Sporangiospores
showing slightly slanting longitudinal striations. D —Dediing sporangia

Characterization and identification were recorded and compared with published
_ _ descriptions of soft rot-fungi (Kwon et al. 2001;
The pathogen was isolated on PDA which produced,yivadaet al. 2010). The sporangiospores appeared
white mycelium. Sporangial production was NOty 4| and light brown in colour. Slightly slantirigiations
observed when the plate was sealed using parafilflyre ohserved on the surface of the sporangiospores
but when it was removed there was abundanigpqrangiola). Park et al. (2016) has observed

production of sporangia as pin head like Structure§,,r4cteristic longitudinal striations on the spgiala
(Plate 4. Slides were prepared by mounting a colony¢ choanephorainfundibulifera. However, in the

fragment in lactophenol. The fungal structures WerBresent study the striations were slanting to the

observed under a microscope (Leica DM750). Thﬁ)ngitudinal axis of the sporangiolRléte 3.
morphological and cultural characters of the fungus

Plate 4 Culture of Choanephora infundibuliferaon PDA A — Abserigporulation when the plate is sealed with

parafilm. B — Abundant production of sporangia when noes@h slide culture).
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Kirk (1984) reported that, a fungus that produce@dn Capsicum annuum has been reported in India
cottony, white mycelium and black spore masses wd®rabhavathy& Reddy, 1995). The sporangia were
consistently isolated from diseased tissues of plantsiwltisporous,subglobose in shape, non columellate and
The fungus was identified as Choanephora sp. basddhisce into two half releasing the spores.
on morphology and colony characteristics usingchoanephoracucurbitarum (Mucorales) is an important
standard monographs and taxonomic keys. Thgant pathogen causing soft rot of floral parts anitsfru
mycelium was non-septate, unbranched and hyalinef many plants, including summer squash, pumpkin,
Secondary vesicles bore conidia that were smootpepper and okra (Agrios, 2008).

walled, light brown, about 2.4 pm in diameter and

typically ovate. Sporangiophores were non-septate, $4olecular characterisation was done for species level
13 mm high, straight but not swollen and roughened édentification and confirmation of the identity tfe

the base.Sporangia were numerous in culture measurigthogen and it was confirmed that, that the fungus
20-45 x 150-200 um in diameter, bearing few to mangausing inflorescence rot and die back of dolichos bea
sporangiospores, that were ellipsoid in shape awrbr and the pod rot of yard long bean is Choanephora
to pale brown in colour, measuring 15-21 x 10-13 pninfundibulifera as there was cent percent similarity
Koch’s postulates were fulfilled by re-isolating thebetween the query sequence and the sequence of
fungal pathogen, which was identified as Choanephoﬁhoanephora infundibulifera available in the website
sp. Earlier, Choanephora cucurbitarum causing wet rfith accession number KX980520.1.
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