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Abstract 

Seedsoftwo varieties of French bean (Phaseo/us vulgaris L.) Pusa PaIVati and Lakshmi 
were elCamined after haIVcsting for elClernal and internal mycoflora using agar plale and 
blotter methods. Overall 26 species were isolated from all varieties by both techniques, 
The most common fungi were noted to be AiJernaria alternala, CI/TVI/laria II/nata, 
Cladosporium cladosporioides, Rhizopus "igricalls, Aspergillus lIiger, A, /lavus, Pelli­
cillirun cilrilll/m, Trichoderma viride alld Darlc sterile mycelil/m. The blotter technique 
proved to be better in comparison to the Agar plate technique. The prominent field 
fungi recorded were A{lcmaria sp., Curvularia luna la, Drech.'ifera aVaJlQcea, Cladospo. 
rium cladosporioidcs, Fllswium sp., Aspergilll/s spp. Imd Pellicillium spp. during the 
summer season from fresh seeds. Mostofthesc field fungi were replaced by the storage 
fungi in winter season e.g. A.'ipergiIJrls niger, A. /lal'lIs, Trichoderma Jrarzianullt and 
Penicillirillt. The effeci of difIerent concenlfations of four common fungicides viz. 
Dithan M-45, Davistin, agrasan, GN and peNH was studied on seed mycofiora and 
seed germination of two varieties of French bean. All the fungicides used were found to 
be effective in reducing the seed mycoflora. The percentage of all the treated seeds 
which germinated was higher than the untreated ones, so the fungicide enhanced the 
seed germination rate by controlling the seed myeoflora. 

Introduction 

French bean (Phaseo/us vil/garis L) is commonly known as Rajmash and was first 
introduced in Indiaonly in the last cen tury from South America. Because of its nutrit ive 
value, it now is the most popular Dean vegetable and pulse c rop in India. The dried 
seeds are highly nutritious, containing 25 per cent protein, 50 per cent starch, 2.0 per 
cent fat and 3.0 per cent minerals (OIATF1ELO, 1949). Seed infection of crops by mycoflora 
has its own imporlance. About 90 per cent of food crops grown on the earth are propa· 
gated through seeds. Seeds may carry several destructive pathogens that oft en lake a 
heavy loss causing several diseases when crops are raised fro m them. It has been estab­
lished that up to 5 percent yield fai lure is attributable to diseases in Rajmash. Rajrnash 
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seed borne fungi, in general, cause failure of germination, seedling blight, rot and alsd 
diseases in subsequent growth stages. Beside these problems, the affected seeds, when 
consumed, may cause several diseases in man and domestie animals. Seed infection 
also reduces the market value of the produce. 

Seed borne fungi are chiefly responsible for deterioration of seed in storage (OJRIS1ENSI!N, 
1952; LU'Tf:Y AND CHRISTENSEN, 1963; D JIlISTENSEN, AND KAUfMAN, 1969; SHARMA et al. 
1988; PANDEY et al. 1991 and SHAH ANO JAIN, 1993) and thus they remarkably reduce the 
germinal ion potential of stored seeds. 

Fu ngicidal treatments are known to reduce the seed mycoflora and thereby to improve 
the germination and emergence of seed (RA) AND KANAKMANJARI, 1985(a); PANDEY AND 
VERMA, I992; PAUL AND MISItRA, 1992, Kuol el aI . 1994; and RAletal. 1997). Various 
aspects of seed myco[]ora have been reviewed and discussed from time to time by vari­
ous workers (CHRISTENSEN AND KAUfMAN, 1969; SINItAAND PRASAD, 1989; CHRISTENSEN, 
1991; LACEY et al. 1991; MAcGEE, 1995 and VISHWANAll lAN, 1996) bUllhere is little 
information on the fu ngi associated with Rajmash seeds. In view of this, the mycoflora 
associated with the seeds of Rajmash after harvesting was studied. The effect of fungicides 
on seed mycoflora and seed germination was also studied to suggest improved control 
methods. 

Materials and Methods 

ScedsoffWo varieticsof Rajmash (Plraseolus vulgariS L), i.e. Pusa Parvati and lakshmi, 
were selected for the present study. Harvested seeds from the current season were col­
lected from Ganeshbag Nursery, Varanasi, India, in March 1997 and slored in glass 
bottle under laboratory conditions for up to a ycar. The seeds' myconora was isolated by 
agar Plate (MUSKI!1T, 1948) and blotter tet:hniquc (DIl TEMPE, 1953) in differcnt scasons, 
i. c. summer, rainy and winter. Seeds of diffcrent varieties were used separately for 
determining the rdnge ofmycoflora. The isolation ofcxternal seed mycoflora was sown 
hy plating 100 seeds directly on PDA culture plates. Thc same number seeds were 
plated il) Petri-disheson sterilised moist blotting papers. For isolation of endophyticaUy 
carried' myconora, surface sterilised seeds (with 0.1 per cent mercurit: chloride) were 
plated in the same way. The plates were int:ubated at 25~C z 1 "c for 6 and 15 days 
respectively for the culture plales and blotting paper. Observations were made after 
seven days. To study the effect of fu ngicides on seed mycofJora and seed germination, 
five fungicides viz. Bavistin (2 Methoxy carbamoyl- benzimidazole), Dithane M-45 
(75 per ccntco-ordination product orzincion and manganese ethylr."ne bisdithicarbamate), 
Agrosan GN (PhenyJcmcrcuric acetate and ethyl, mercuric chloride) and P.C. N:B: 
(Pentachloronitrobenzene) were selected for this study and three concentra tions 0.1 , 
0.2 and 0.3 per cent (prepared in sterilised water) of each were used. Seeds of the listed 
cultivars were shaken in different concentrations of thc fungicides i'l a flask for 20 
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minutes on a mechanical shaker and kept stationary for about 18 minutes in the labora­
lo ry. Seed treated with sterilised distilled water served as a control group. Two hundred 
~eds of each cultivars were taken for each concentration and a set of 10 seeds were 
plated in each Petri-plate on both, agar and medium and steri lised blotter wad, sepa­
ra tely. AJI the plates were than incubated at 25"C:t I"C and mycoflora were recorded 
after 7 days seed germination was studied at 25°C:t 1 ·C by plating the treated and non· 
treated control seeds on sterilised moist blolling papers. The rate of germination was 
recorded after 6 days of incubation. 

Results a nd Discussion 

Isolated Mycoflora 

A total of 26 fungal species were isolated from the two varieties of unsterilised and 
surface steri lised French bean seeds during summer, rainy and winter season from April 
1997 to March 1998 by agar plate, method and blotter paper technique. The maximum 
number of external mycoflora (24, 25) was isolated from Pusa Parvati and Lakshmi 
varie ties (respectively). The dominent fungal species isolated from all the varieties were 
Rhiwpus nigricans, Aspergillus niger, A. flaw/s, Penicillium citrinllll1, P. rubrum, A/­
lernaria alternata, Cun'lIlaria lunata, CladosporiulII cladosporioides, Fusarium sp. 
and Dark sterile mycelium. The dominent fungal species isolated from unslerilised seed 
were Mu cor racemoslls, Rhizopus n;gricans, Clzaetamimn globosulII Aspergillus niger, 
A. j1avus, Penicillium cilrinum, Alternaria aiternata, Dresclilera avallaceac, FUSQrirun 
oxysporulII, Trichoderma, viride, Dark sterile mycelium, whereas Alternaria alternora, 
Dresclr/era aVQnaccae, Curvularia lunata and white sterile mycelium were recorded 
from surface sterilised seed by HgO •. 

The prominent field fungi recorded wereA/ternariaspp.) Curvularia hma/a, Dreschlera 
avanaceae, Cladosporium cladosporioides FUS(Jrium spp., Aspergillus spp., Penicil­
lillm spp. during summer season from fresh seeds. Most of these fiel d fungi were re­
placed by storage fungi Aspergillus f1avus, A. niger, Trichoderma harzianum and 
Pcncillium spp. It has been observed that the field fungi decreased along with increase 
in storage time coupled with increase in storage fungi. It is evident from the observa­
tions that the maximum number of species of fungi were recorded in rainy and summer 
season and lesser number of fungal species were recorded in winter season. Summer 
and rainy seasons showed, mainly, the fie ld fungi along with other seed borne patho­
genic fun gi. Most of the field fungi were replaced by storage fungi in the winter season. 
Gupta, et al. (1983) also had earJierobserved that there was variation in the percentage 
incidence of fungi on mung seeds in rainy, summer and winter seasons with maximum 
average percentage incidence of fungi in rainy season and least in summer. A decline in 
the number of fungal species during storage has also been reported by other workers 
(REODY "NO REDDY, 1983; Vu .... Y U.KSIIMI .... ND RA.o, 1985 and P .... IJL AND MISttRA, 1992). 
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Succession of seed mycoflora may be attributed to their different role in deteriorating 
the quality of seeds favou red by diITerent seasons as the storage period increased. As 
the results of the present investigation show, some of the fungal species were encoun­
tered in all the seasons of the year - such fungi have wide range of nutrient requirements 
and have capacity of to lerance for varying environments. Those which were restricted 
to a particular season reflect greater sensitivi ty to storage condit ions. Fungi of rare 
occurrence reflect their more demanding nature for nutrients and environmental condi­
tions as suggested by Bilgrami et al. (1979). Besides these variat ions, most of the fungal 
species occurred in all the three seasons though their percentage freque ncy of occur­
renee varied considerably in diffe rentseasons.Thecontinuousoc currenceofthesespe­
cies in all the seasons and reduced freq uency or absence of some ot her species may be 
due to unfavourable storage conditions or lack of competi tive abili ty {CAMPBEll., 1962}. 

Although a 10lal26 fungal species were isolated from all the two varieties, only a few 
species viz., species of Asp erg iii us, Fusarium and Penicillium dominated throughout 
the year. The percentage frequency of occurrence of the storage fungi increased along 
with the increase in storage time. The percentage frequency of surface-borne field fungi 
decreased along with storage time and were nOl recorded during the winter season. A 
similar observation was also made by Lal and Kapoor (1979) while studying the succes­
sion of fungi on wheat and maize seeds during storage. The general decline of the field 
fungi is due to the development of sturage fungi because under the ecological condi­
tionsprevailingduringstoragethelattercanthrivebeuer. 

Comparisoll between Agar Plate and Blotter Technique 

It was observed that more fungi were isolated by blotter teChnique in comparison to 
Agar plate method. This may be due to the reason that some of the slow growing fungi 
and its weak competitors could not grow in culture plates in competit ion with fast grow­
ing fungi. Similar results has been reported by other workers (RAI AND SINGH, 1976; and 
UpADlIYAV ANa SINGH, 1978). 

Some fungi viz.Altcmaria solalli, Macropliomina and Fusarium semitectum were only 
obs,erved on the bloller. This may be attributed to the reason that some slow growing 
fungi could not grow successfully in culture plates in competi tion with fast growing 
fungi. Another reason might be the selective nature of the Culture medium which might 
not have favoured the growth of some other fungi. 

Effect of Fungicides on Seed Mycoflora 

The total fungal species isolated from stored seeds of variety Pusa Parvati and Lakshmi 
were 16 and 17 respectively (Table 1 and 2). All the used fungicides were found to be 
effective in reducing mycoflora. The maximum inhibition of fungal species was caused 
by Dithane MAS followed by Bavistin, Agrosan GN and peNB. 
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The 10lal number offungal species eliminated by Dilhane M451reatmenl on the seed of 
Pusa Parvati and Lakshmi were 7 and 8, respectively. All the species of Aspergillus, 
excepl for the seeds A. f1avus and A. niger, Alternaria afternala, Curvuiaria lunata, 
Fusarium sp. Seed, Trichoderma viride and White Sterile mycelium, were eliminaled 

Table 3: Effect of fungicides on per ccnt seed germination of stored seeds of Frencll bean 

Prrt'tnta r Germination 
!-'ungicides Varie t usa arvati Vanet lakshmi 

Blollcrmcthod Agcrplatc Bloucrmcthod Agerplatc 
method method 

Control " 66 66 62 

Bavislin 
0.1% 78 74 71 " 0.2% 8! 83 n 71 
0.3% 87 86 78 73 

DialhancM-45 
0.1'1. 78 n 71 " 0.2'1. 87 87 79 76 
0.3% 89 86 85 84 

AgrosanGN 
62 " 63 " 0.1% 61 " 62 " 0.2% 66 63 66 61 

0.3% 
PCN" 

0.1% 70 " 67 63 
0.2% n 68 69 66 
0'% 74 " 70 68 

from all the lreated seeds. Dithane M-45 has little effect on Mucor racemosus and Pen;­
cilliumsp. 

The number of species removed from Havistin treated seeds were 7 on Pusa Parvali and 
9 on Lakshmi . Spcciesof Aspergillus were found to be sensitive to Davislin even at the 
lowest concentration - species sensitive at higher concentration wereRhizopus nigiricans, 
Mucor racemOS/ls, Phoma hibern;ca, Trichoderma viride. Bavistin had no effect on 
Alternaria alterlUlta and Curvularia lunata. 

The fungal species eliminated from agrosan ON treated seeds were 9 and B on variety 
Pusa Parvati and Lakshmi, respectively. Aspergillus species were found to be generally 
insensitive against agrosan ON, Rhizopus nigiricans, Morlirella subtilissima, Alternaria 
al ternala, Penicillium sp. and Fusarium sp. were recorded as being sensitive 10 agrosan 
ON. 
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11 and 10 species were isolated from the treated seeds of variety Pusa PaIVati and 
Lakshmi, respec ti'le1y. Penicillium citrinum, Alternaria alternata, Curvularia lunata 
and Cladosporium cladosporiodes and Trichoderma viride were obselVed 10 be sensi­
tive. This fungicide has also little effect on Mucor racemosus, Penicillium javallicum, 
all the species of Aspergillus, Trichoderma viride and Fusarium sp. 

There was a mild effect of fungicidal trea tment on some harmful fungi, viz .Aspergillus 
flavus, A. niger Cladosporium cladosporioides and Penicillium citrinum. In the case of 
treated seeds two following points were noted: (a) an increase in population of a few 
species, (b) appearance of some addi tional fungal species. This may be attributed to the 
reason that some antagonistic micro-oganisms, which suppress the growth of a few weaker 
ones, are eliminated by fungicidal treatments and afte r thei r removal from the seeds the 
suppressed one grows. 

Thc germination of all the treated seed with fungicides was higher than that of the un­
treated ones except those which were treated with Agrosan ON (Table 3). The improved 
gennination of seed after fungicidal treatments, on the whole, is due to the elimination 
of fungi because they secrete mycotoxins w hich are responsible for the reduction of 
seedgenninalion. 

It has been reported that fungicidal seed treatment reduced seed mycoflora and im­
proved seed gennination (SHAH AND l AIN 1993 and McGEE, 1995). In genera!, the seeds 
treated with fungicides of two varie ties responded in a better way than the control group 
with regard to the reduction of seed mycoflora and promotion of seed gennination. 
Amongst all the fungicides, Dithane M-45 proved to be the best Olle for controlling seed 
mycoflora and improving seed genninability. Several workers (P AUL AND M 1SHRA, 1992; 
PANDEY. AND VERMA, 1992) found that Bavistin, Agrosan ON and Dithane M-45 are 
effective in increasing the ra te of seed gennination and reducing the incidence of dis-

The present investigation wi!! help to manage the seed mycoflora by treating them wi th 
potent fungicides so that their viability will be maintained . 
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