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By 

MD. SLIAFIQUL ISLAM 

A BSTRACT 

A studies were conducted with seven mungbcan varieties viz. BARE Mug-2, BARI 

Mug-3, BARI Mug-4, BARI Mug-5, BARI Mug-6, BINA Mug-2 and BINA Mug-

5 on the incidence of insect pests during the Kharif-1 season (09 April, 2006 to 30 

June, 2006). Whitefly (/Jwntvia 'a/w.jci (ienn.), jassid (Empocisca kern), bean 

stemfly (Opluomyia pha.veoli Tryon), semilooper (Dniclzrysia orociza/cea), pod 

borer (/:uchrywps c)?e/,t F.) and niungbean yellow mosaic virus (MYMV) were 

identified as pests in all tested varieties. Positive colTelation was observed between 

whitefly (Bemisia icthaci Genn.) population (adult and nymph) and environmental 

factors such as temperatwe and relative humidity. A linear relationship (R2  = 

o.7673 ) was observed between MYM\' and adult whitefly population, thus 

znungbean yellow mosaic virus (MYMV) infection was positively correlated with 

the whitcily population (adult and nymph) while, BARI Mug-6 and BARI Mug-5 

was the least preferred varieties to whitefly and thus they showed the lowest 

MYMV infection, BARI Mug-6 and BARI Mug-5 was also the tolerance tojassid 

and stemfly. While BINA Mug-5, BARI Mug-6 and I3ARI Mug-4 was the most 

tolerance to pod borer and semilooper, therefore in general. BARI Mug-4, BINA 

Mug-5 and BARI Mug-6 were least susceptible to pest complex and 13ARI Mug-6 

and BARI Mug-5 appeared to be the best varieties in terms of resistance and yield. 

xi 
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INTRODUCTION 

Pulse crops belong to grain legume. Bangladesh grows various types of pulse 

crops. Among them grass pea, lentil, mungbean, blackgram, chickpea, held pca 

and eowpea are important. It is important food crops because they provide a cheap 

source of easily digestible dietary protein. Pulse protein is rich in lysinc that is 

deficient in rice. According to FAO (1999) recommendation, a minimum intake of 

pulse by it human should be SOg per day, whereas it is 14. 19g in Bangladesh 

(BBS, 2005). This is because of fact that national production of the pulses is not 

adequate to meet our national demand. 

Among the pulse crops, mungbean ( Vigna m('iaia L.) has special importance in 

intensive crop production of the country for its short growing period (Ahmed ciat 

1973). Mungbean is grown all the three cropping season viz. Robi, Kharif-1 and 

Kharif-lI. About 30-35% of mungbean are grown in Kharif-Il season in Atis/Jute-

Mungbean pattern. In Bangladesh mungbcan ranks third in acreage and production 

but ranks first in market price. Mungbean contains 51% carbohydrates, 26% 

protein, 10% moisture, 4% mineral and 3% vitamins (Kaul 1982; Khan, 1981). 

The green plants can also be used as animal feed and residues as manure. The crop 

is potentially useful in improving cropping as it can be grown as a catch crop due 

to its rapid growth and early maturing characteristics. It can also lix atmospheric 

nitrogen through the symbiotic relationship between the host mungbean roots and 

soil bacteria and thus improves soil fertility. It has protein content, good flavour 



and easily digestable. It may play an important role to supplement protein in the 

cereal-based low-protein diet of the people of Bangladesh. But the acreage and 

production of mungbean is steadily declining (BBS, 1983). 

The thy period of Kharif-I is not favourable for rnungbean germination. Kharif-lI 

period is occupied by T- aman and cultivation of high yielding varieties of wheat 

and winter rice occupying considerable land suitable for mungbean culture. Beside 

these, low yield potentiality of these crops is causal factor for decline in area and 

production. At present the area under pulse crops is 0.406 million hectares with a 

production of 0.322 million tons (BBS, 2005) where rnungbcan is cultivated in the 

area of 0.308 million hectares with production of 0.03 million tolls (BBS, 2005). 

The average yield of mung bean is 0.69 t /ha (BBS, 2005) in Bangladesh which 

is far low as compared to the potential yield of this crop and to the average 

yields of other pulse growing countries (Anon. 1998). There are many 

constraints responsible for the low yield of mungbean. Among them, insect 

pests cause considerable damage to rnungbean both in field and in storage. 

The major insect pests of mungbean in the field are whitelfy (Jietnisia 

tabaci Genn.), bean aphid (Aphis craceivora Koch), bean Lycanidac 

(Euc/nysops cnejzes F.) and bean stemfly (Op/nwnyia p/iasco/' Tryon.) 

(Rahrnan ci at, 1981). The mungbean is attacked by different insect pests 

(Bakar, 1998: Rahrnan ci ci. 1981) causing 22% yield loss (Kay, 1979), 

Mungbean is attacked by about 39 insect pests (Chhabra and Kooner, 



1980: Nayar ci al. 1976; Nair, 1975). Among them whitefly (Bwnicia 

tabaci Gcnn.) is the most serious one which also acts as the vector of 

mungbean yellow mosaic virus (MYMV) (Chhabra and Kooner, 1981; 

Chhabra etal. 1979). 

Whitefly feeds on a wide range of vegetables and is an important pest of 

many crops including mungbean (Rahman ci al. 1981). The nymph feeds 

by sucking sap from the leaf. Winged adult whitefly is very active and like 

the nymph, usually feed on the underside of the leaf with stylets inserted 

into the leaf tissue. Severely infested plants wilts, turn yellow and may be 

killed (Poehlman, 1991). They reduce crop yield (49.2%) and act as a 

vector of viral pathogens (Afiab of ci., 1993). 

Another insect pest stemfiy (Ophiomyia phaseoli Tryon.) has been 

identified as major pests of mungbean in Bangladesh (Rahman, 1987) and 

India (Lal, 1985; Agarwal and Pandey, 1961). The stemfly mainly attacks 

at seedling stage although it may attack at any stage of the crop. 

Jassid and scmilooper have also been identified as major pests of 

mungbean (Yadav and Dahiva, 2000; Devesthali and Saran, 1998) causing 

serious damage of the plant. In case of severe attack the plant may die 

(Chhabra and Kooner, 1993). 

Pod borer, an importent insect pest of mungbean (Rahman of at 1981) may 

cause flower bud shedding or destroy flower reproducdve organ 

(Poehlman, 1991) and they also consume portion of leaves (Bakar, 1998). 
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Another constraint of nmngbean production are susceptibility to various 

diseases. A total sixteen diseases of irningbean have been recorded, of 

which viral diseases are the most damaging to the crops. Among the viral 

diseases the yellow mosaic virus (MYMV) (Williams et al. 1968) is the 

most damaging disease (Jalaluddin and Shaikh, 1981) or chief limiting 

factors (Verma and Sandhu, 1992) to economic crop production. Whitefly 

acts as the vector of mungbean yellow mosaic virus (MYMV) (Chhabra 

and Kooner, 1981-, Chhabra ezal. 1979). Reduction in yield due to MYMV 

depends on the time of infection and the severity of disease. If the highly 

susceptible varieties of mungbcan are infected within 3 weeks of sowing, 

no yield is obtained, infection during 4 th, 5th 6th 7ih and 8111  week results 

in yield reductions up to 85, 60, 44, 28 and 10%, respectively, (Verma et 

aI.1992). in Bangladesh 63% yield loss due to MYMV was reported in 

mungbean (Anon. 1984). Poor yield was largely associated with excessive 

vegetative growth, low harvest index etc. (Bashir et c7/.,1998; Bakar and 

Rahman, 1998) 

There are many mungbean genotypes with good agronomie properties in 

Bangladesh. Most of them are susceptible to different insect pests and 

diseases and some are resistant. But still they are unknown and it is very 

important to find out source of resistance from the available mungbean 

varieties. 



Viewing the facts described above the present study was undertaken with 

the following objectives. 

To find out the incidence of major insect pests in different 

varieties of mungbean 

To find out the rate of infestation of major insect pests at different 

growth stage of different varieties of rnungbean 

To evaluate the infection rate of mungbean yellow mosaic virus 

(MYMV) in different varieties of mungbean and to find out the 

relationship between MYMV and whitefly population. 

5 
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REVIEW OF LITERATURE 

Pulses play a vital role in the diet of the people in Bangladesh. 

Nutritionally, these are two to three times richer in protein than cereal 

grains and have remained the least expensive source of protein for people 

since the dawn of civilization (Kay, 1979). In fact, until today pulses 

provide the only high protein component of the average diet of the vast 

majority of the people of Bangladesh (Rahman ci al., 1988). About 73 

million hectares of land are used in pulse production, which is 5.3 % of 

the total cropped area of Bangladesh. Mungbean is one of the most 

promising pulse crops in Bangladesh and it is the only pulse crop grown 

during the entire year in the three main seasons tinder existing cropping 

patterns. It is tropical and sub-tropical crop rcsistant to high temperature 

and in many countries grown as a summer crop and can be cultivated in a 

wide range of soil. It is sensitive to cloudy weather and can not tolerate 

frost (Gowda and Kaul, 1982). The average yield of mungbean is 0.69 

ton/ha in Bangladesh, which is far low as compared to the potential yield 

of this crop and to the average yields of other pulse growing countries 

(Anon. 1998). There are many constrain responsible for the low yield of 

inungbean. The poor yield is largely due to varietal aspect, climatic factors, 

management practices, insect pests and diseases (Rahman ci al., 1981). 

Among the constraints of mungbean cultivation, the attack of insect pests 

rz1 



is considered the important one. Rahman ci at (1981) listed the following 

insect pests that attack mungbean. 

Common name Order Scientific name 

Bean stem fly Di ptera 	 Op/iloinyla pltaseoli 

Jassid 1-loinoptera 	 Etnpoasca /cerri 

Whitefly Homoptera 	 Betnisia tabaci 

Thrips Thysanoptera 	Megalurothrips disialis 

Bean aphid 1-loinoptera 	 Ap/zis craccivora 

1-lair)' caterpillar Lepidoptera 	 Diac/irisia oh//qua 

Leaf webber Lepidoptera 	 Laprosoina ,ndicatci 

Leaf miner Lepidoptera 	 Acrocerplios pliacospora 

Epilachna beetle Coleoptera 	 Epifac/ina spp. 

Scm i loopers Lepidoptera 	 Diac/nysics orochalcea 

Spotted pod borer Lepidoptera 	 iviaruca test it/a/is 

Bruchids Coleoptera 	 Cal/osobruc/zus c/i inensis 

Green bug Homoptera 	 Nc:ara viric/u/a 

Galerucid beetle Coleoptera 	 Mac/uris/a obscure/Ia 

Green semi-looper Lepidoptera 	 P/usia signata 

Bean lycaeni dae Lepidoptera 	 Euchrysops cnejus 
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Green jassid, bean stemfly, whitefly, hairy caterpillar, galerucid beetle and 

aphids infest the crop at the seedling stage, vegetative stage and continue 

to flowering stage while spotted pod borer damage flower buds, flowers 

and pods of rnungbean (Rahman, 1991). Of these insect pests, whitefly, 

stemfly, hairy caterpillar and pod borer are most damaging (Gowda and 

Kaul, 1982 Rahrnan ci at, 1981). 

2.1 Whitefly 

 

Plate 1. 1 nfbsted leaf' with 
white fly nymph 

Plate 2. Adult whitefly 

The adult whitefly is a tiny soft bodied and pale yellow, change to white 

within a few hours due to deposition of wax on the body and wings 

(Haider ci ci., 1996). Eggs are laid indiscriminately almost always on the 

under surface of the young Icaves (Hirano el at, 1993). Eggs are pear 

shaped and 0.2 mm long. One female can lay up to 136 eggs in its life time 

in mungbean (Baldev. 1988). The nymphs are pale, translucent white, oval 



with convex dorsuni and flat elongated ventral side. The whitefly adults 

and nymphs reed on the plant sap from the underside of the leaves. They 

secrete honeydew, which later helps the growl!) of sooty mould fungus 

thus reducing the photosynthetic area. The infested plants became 

weakened due to sucking of the plant sap from the leaves and also due to 

the reduction of photosynthesis of the infested plant parts (Naresh and 

Nene,l980). Young plant may even be killed in case of severe whitefly 

infestation in mnungbean (Srivastava and Singh, 1976). The whitefly acts 

as a mechanical vector of inungbcan yelow mosaic virus (MYMV) in 

mungbean and blackgram. The whitefly-MYMV complex is most severe in 

the Indian subcontinent (Poehlman, 1978). The principal economic loss in 

niungbean From whitefly infestation due to the injury from whitefly 

transmitted MYMV rather than loss from whitefly feeding. The MYMV is 

acquired or transmitted by the whitefly within a I 5-to-30 minute 

acquisition or transmission period after the insect alights on the mungbean 

plant (Nenc ci ci., 1972). 

Yadav and Dahiya (2004) conducted an experiment that thirty-six mung bcan 

genotypes were evaluated in 2000 under field conditions of Hisar, Hamyana, India, 

for resistance to whitefly [Benzisia iabcci] .There were no significant differences 

among the genotypes in terms of whitefly infestation, but high population was 

observed in Pusa 97-71, BDYR, BM-4, HUM-S and OUM 11-5. These genotypes 

could further be used in the development of resistant mung bean cultivars. 1-Lassan 
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ci al. (1998) conducted a study to estimate yield losses in inung bean (l'igna 

radiala cultivars NM 19-19, MN 20-21, NM 13-1 and 6601) caused by different 

insect pests and to identify the most tolerant to insect pests. 

Significantly higher populations of whitefly (13cm/ala tahaci) was recorded on NM 

13-1. The remaining cultivars were statistically at par with one another in respect 

of whitefly. Significantly lower population of jassid and aphid was observed on 

NM 19-19. NM 13-1 showed comparatively higher yield loss (18.31%), followed 

by Mash-48 (17.42%) and 6601 (15.9%). NM 19-19 showed comparatively lower 

yield loss (7.77%), followed by NM 20-2 1 (9.20%). 

Naqvi ci ci. (1995) conducted a field study to carry out on 10 mungbean varieties 

to study the resistance to &'misia tabaci and mung bean yellow mosaic gcniini 

virus. Observations on B. tahaci population and disease intensity were recorded at 

weekly intervals until maturity. The grain yield was recorded at harvest. Results 

showed that none of the varieties was immune to the virus disease and insect 

infestation. The varieties M-8-20, M-20-21 and M-10-30 were found to be 

comparatively more resistant than others. This resulted in greater yields. 

2.1.1 Yellow mosaic disease (YMD) of mungbcan 

The yellow mosaic disease (YMD) of mungbean was first observed in 

1955 at the experimental Indian Agricultural Research Institute, New 

Delhi. The causal virus i.e. niungbean yellow mosaic virus (IvIYMV) is 

transmitted easily by whitefly (Bein/sia tahaci Genn) and by grafting but 



not by sap inoculation (Nariani, 1960). Since then MYMV has been found 

widely distributed in India. Other countries of the subcontinent causing 

enormous losses in the production of sevenl leguminous crops (Chenlulu 

and Varma, 1988). Mungbean yellow mosaic disease was first reported in 

Bangladesh by Fakir (1983) and he gave detailed description of the disease, 

some recommendations for the management of the disease. 

Chiemsombat (1992) reported that mung bean yellow mosaic bigeminivirus was 

first detected in Thailand in 1977 when it caused veiy severe damage to V/gnu 

radiata crops, but the disease has not been reported since 1987. It is important to 

determine the factors responsible for outbreaks of MYTVIY and its vector (Be,uisia 

tabaci) in Thailand and to develop effective control measures, which should 

include breeding for resistance. 

2.1.2 Occurrence and symptoms of yellow mosaic disease 

t V4  
.1 

Plate 3. MYMV infected plain 	Plate 4. MYMV infected leaflet 

II 



Mungbcan yellow mosaic disease is the most destructive disease of 

mungbcan and blackgram in the Indian subcontinent and adjacent areas of 

Southeast Asia (Bakar, 1991; Jayasekera and Ariyaratne, 1988; Benigno 

and Dollars, 1978; Grewal, 1978: Iwaki and Auzay, 1978). 

Pathak and Jhamaria (2004) reported that a total of 14 cultivars of mung bean were 

evaluated against mungbean yellow mosaic virus (MYMV) in Aiwar, Rajasthan, 

India, during 2000-01. Disease incidence was calculated for necrotic mottle and 

yellow mosaic types. The cultivars ML-5 and MUM-2 were resistant to MYMV 

There were no disease incidence for necrotic mottle symptoms in both cultivars, 

whereas the percent disease incidence for yellow mosaic symptoms was 4.44 and 

6.25 in ML-5 and MUM-2, respectively. The average MYMV infection 

percentage was 2.22 and 3.12 in ML-5 and MUM-2, respectively, compared to 

100.0 in K-85 I (control cultivar). Most of the cultivars were highly susceptible 

(72.22%) to the pathogen. 

Poehlman (1991) observed the yellow patches on mungbean leaves, which 

coalesced to form larger patches that developed into and yellow mottle; 

eventually the entire leaf can turn yellow. Maturity was delayed in the 

diseased plants and flower and pod production were reduced. Seeds that 

developed on severely infected plants were small and immature. According 

to the Bakar ( 1991 ) the symptoms of the diseases appear on the leaves as 

minute yellow specks that may expand and cover the entire area. Mixture 
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of irregular yellow patches could be observed on the leaves. Pods were 

reduced in size and borne small-shriveled seeds. 

Nerie (1969) observed that incase of severe infection only few pods were 

produced. Chlorosis, stunting and fewer branches and premature shedding 

of leaves have also been reported (Singh at ci, 1982). 

Nariani (1960) described the first symptom on mungbean appears on 

young leaves in the form of mild yellow specks or spots. The next leaf 

emerging from the growing apex showed irregular bright yellow and grcen 

patches. The green areas may be slightly raised and leaves may be slightly 

puckered and reduced in size. Yellow areas increase and apical leaves turn 

into completely yellow. 

2.1.3 NIVMV, its vector population and spread of MYMV 

Siugh and Gurha (1994) reported that Vigna radiata plants of all 24 genotypes 

tested showed a high incidence of this disease, caused by inungbean yellow 

mosaic bigeminivirus, in summer crops when compared with the incidence in 

spring and rainy season (kharif) crops. This is attributed to unfavourable 

conditions for multiplication of the vector, Bwnis,a icthaci, in the spring. It is 

concluded that tests for resistant genotypes should be carried out in summer. 

Nath (1994) studied the relationship between disease incidence and 

population size of Bern/s/a tabac/ in the crop sown. He observed a positive 

correlation between incidence and population size of 13cm/s/a tabaci. 
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Dhingra and Ghosh (1993) also studied the efficiency of /icintvia tabac, in 

transmission of MYMV in reciprocal inoculation tests of five different 

hosts. They reported that the maximum percentage of virus transmission 

occurred when the test and source plants were of the same species. 

Mungbean and tJrd bean were better test and source plants than French 

bean (Phaseolus) and pigeonpea for the virus andlor the vector. They also 

described that the virus transmission percentage increased in the number of 

adult whitefy and that the nymphs were less efficient vectors than the 

adults. 

Chhabra and Kooncr (1991) reported that of 67 Vigna mci/usa genotypes screened 

in the field for 4 yr. (1986-89) against 13cm/s/u uthaci, 11.mpoasca spp. and 

mungbean yellow mosaic bigeminivinis, 3 were indentified as potential donors of 

resistance in breeding programmes. 

The virus spreads on mungbean or blackgrarn through all seasons, but 

spreads thster with the onset monsoon (end of June onwards) along with 

the buld up vector population (Varma ci' cii., 1991). 

Brunt el cii. (1990) found that the virus was observed to be transmitted in 

nature by an insect vector belonging to the Aleyrodidae: &',nisia uthaci in 

and non persistent manner. Helper virus was not apparently required for 

transmission. Non-vector transmission was apparently not mechanical 

inoculation, not by seed and also not by pollen. Honda ci cii. (1983) 
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reported that many isolates of MYMV have been obtained from different 

host and region of India. All are transmitted by 

8cm/sic wbaci, but not by sap inoculation or through seeds. Isolates from 

Bangladesh, Pakistan, and Srilanka have similar transmission 

characteristics. 1-lowever, an isolate from Thailand was found sap-

transmissible. 

Murugesan Chelliah (1977) reported that mungbean yellow mosaic virus 

could be transmitted successfully by and single infectious /3cm/sic tcthaci 

but maximuni infection was given by 10 flies/plant. Infection was ensured 

when vector had a pre-requisition starvation period of 24 hours.Mungbean 

yellow mosaic virus disease spread rapidly with increase in the whitefly 

population (Aftab ci a/., 1992). 

Nene (1973) reported that Whitcfly is acquiring and inoculating the virus 

in certain hosts within 10-15 minutes and ten viruliferous whitcily/planis 

are required for 100% transmission. 

Whitefly density is usually the highest between April-June with 

temperature 29-34°C and July-September with temperature 24-25°C and 

relative humidity 66-99% (Pimple and Summanwar, 1986). The whielly 

population on plants varies at different periods of the day. In mungbean, 

the lowest number of/I. tabaci are found at noon when the light intensity is 

maximum, and the highest number during early morning or late evening 

hours as reported by Subrahmnayam and Varma (1986). 
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2.1.4 Effects of yellow mosaic virus on yield of mungbean 

Reduction of yield in legumes due to MYMV depends on the time of 

infection and the severity of the disease. If highly susceptible varieties of 

blackgram or soybean are infected within three weeks of sowing no yield is 

obtained. Infection of these species during the fourth, fifth, sixth, seventh, 

and eighth week results in yield reductions up to 85, 60, 44, 28 and less 

and 10% respectively. The decrease in yield is significant when infection 

occurs Up to 50 days after sowing. Reduction in number of pods/ plant, 

seeds/pod, and seed weight are the main contributing factors for the 

decrease in yield (Dhingra and Chenlulu, 1985; Suteri and Srivastava, 

1979: Vohra and l3eniwal, 1979). 

Gill (1999) conducted an experiment on the effect of mungbean yellow 

mosaic virus transmitted by Rem/sic tahaci on yield components of the 

munghcan cultivar ML-267 in Punjab, India. They briefly reported that 

infection in the early growth stages reduced yields significantly more than 

that of infection at the flowering stage. 

Jain c/al. (1995) conducted an experiment in 1990 to study the effect of 

MYMV on yield and yield components of some blackgrazn varieties. They 

reported that the reduction in grain yield ranged from 39.9% to 51.5%. 

They also observed that reduction in plant height, pods/plant, and 1000 

seed weight and crop growth rate contributed in decreasing grain yield. 
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Aftab c/ cii. (1992) reported that a crop of Vigna 'zu;gidcu/aici subsp.) sesqupedalis 

at Islamabad was found to be infected by mungbean yellow mosaic bigcminivirus 

during 1990. Symptoms included pale to yellow sposts mixed with green areas on 

the leaves. The disease spread rapidly with increase in the whithefly (Ikintvia 

uthaci,) population. Plant height, number of pods, seeds and yield/plant were 

reduced by 10.3, 50.5, 44.7 and 49.2% respectively. The effect on nodulation was 

non-significant. 

l3akar ( 1991 ) described yellow mosaic virus as the most serious limiting 

factor in mungbean and blackgram cultivation, lie also staled that the 

disease can attack the crop at any stage of growth- but losses are severe 

when it attacks at an early stage. Total loss had been reported when the 

crop was infected within 1-2 weeks afier germination, 63% at three weeks 

and around 20-30% in plants, which were infected at the age of 4-7 weeks. 

Bisht ci cii. (1988) conducted an experiment to study the effect of' yellow 

mosaic virus on yield and yield components at New Delhi, India. Under 

natural condition four promising cultivars were cultivated and they 

observed variations in reduction growth components subsequent yield loss 

amongst the eultivars. 

l3abu ci al. (1984) reported that infection of Vignci rat/it/la plants by 

MYMV caused significant reduction in number of pods/plant, seed yield 
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and thousand seed weight when healthy and infected leaves were compared 

a reduction in the contents of chlorophyll and functional chloroplast cells 

was evident in the latter. Soluble NUIIIbCr and reducing sugars accumulated 

to a greater extent in infected leaves and the rate of photosynthesis was 

reduced. 

The plant pathology divisions of the l3anglade.sh  Agricultural Research 

Institute (BAR!) and Bangladesh Agricultural University (BALi) had 

estimated yield losses fbi a few diseases in the pulse crops. Yellow mosaic 

caused 16% yield loss in mungbcan and I Ø% loss in blaekgrarn (Anon., 

1988, 1:akir,  1983). Reduced plant height and fresh shoot weight were also 

reported along with yield loss of up to 66% (Chanda and Varrna c/ cii., 

1983) 

Singh e/ cii. (1982) carried out an experiment to study yield losses in 

mtingbean due to inungbean yellow mosaic virus and observed that early-

infected plants had more severe symptoms than the late infected ones. 

They also established that chlorosis, stunting and reduced branching 

contributed to yield loss. 

2.1.5 Disease Resistance 

Sekhar and I lari-Chand (2001) reported that forty-six iming bean genotypes were 

screened for resistance against rnungbean yellow mosaic virus. Twenty genotypes 

showed combined resistance to MYMV, 

Is 



Singh ci al. (2000) lound that lorty-four inung bean cultivars were screened for 

resistance to niung bean yellow mosaic virus (MY M 'I) under natural infection 

conditions in Kanpur, India, during 1994 and 1995. Six cultivars were highly 

resistant to MYMV and ten cultivars exhibiting low disease incidence (ranging 

from 2.1-3.9%) were designated resistant. 

Arutkani c, al. (1999) conducted a field study in Taniil Nadu, India, to determine 

the sources of resistance to yellow mosaic virus [mungbcan yellow mosaic virus] 

in 52 V/gnu nnuigu genotypes. The accessions which showed resistant reactions 10 

yellow mosaic virus in the field were subjected to artificial inoculation with 

viruliferous whitelly (Ilcinisia iahaci), a vector of the pathogen. Genotype PDU 

102 showed the lowest infection (4%), followed by FLU 155 and PLU 244. The 

susccptiblc control, genotype Co 5. showed 68% infection. 

Srinives ci at (1992) reported that the most important diseases affecting V/gnu 

mci/wa in Thailand are powdeiy mildew (Errs/p/ic p05'g(nu) and the leaf spot 

caused by ('ercospura canuscens. Breeding for resistance to these has been carried 

out for the past decade. Sonte of the sources of resistance were found not to be 

stable and new sources shuld be sought. 

Vernia ci al. (1992) reported that trends in the production and varietal 

improvement of Viqna tad/ala in India are outlined and details given of the 

symptoms and vector (/Icmis/a zabaci) relationships of mungbcan yellow mosaic 

bigeminivirus. Techniques used in breeding for resistance to both virus and vector 
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are described, with current knowledges of the mode of inheritance of reistance and 

achievements in varietal improvement so far. The directions for future research are 

outlined. 

Since mungbcan probably originated in the Indian subcontinent and 

MYMV also serious in this region, most the MYM V-resistant lines are 

from the disease prone areas of India. For this regard Jalaluddin and 

Shaikh, (1986) obtained MB 57, ME 58, MB 59 and Plant moong-2 

(Singh, 1983) through gamma-ray breeding. 

Virniani ef a/. (1983) reported that the virus symptoms on MYM V-tolerant 

lines appear late. Most of the tolerant lines were late in maturity p-  100 

days) and had a semierect viny growth habit. Singh el al. (1986) evaluated 

842 mungbean lines for days to flower and MYMV. Days to flower ranged 

from 35 to 71 and MYMV reaction ranged from 1.6 to 3.0 scores. li'iese 

lines took 42 to 71 days first flower. Of these, lines LM 185, SMIL 70, LM 

182, PIMS and LM 438 took only 42 to 48 days to flower, which suggest 

that earliness can be combined with MYMV resistance. 

More than 20 different viruses have been reported to iriflxt imingbean. The 

more coinnion viruses are MYMV, blackgram leaf crinkle and mungbean 

rnoitle virus (MMV) (Anon. I 984a). MYMV is transmitted by whitefly 

(Beniisia tabaci), and appears to be severe in the Indian subcontinent. 

Potential yield losses by PM and CLS in niungbean were round to be 
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higher than 401NO and 58% respectively (Shaninugasundaran) and Tsehanz, 

1987). Tb epidemiology of' CLS has been studied and the yiekl loss due to 

CLS was estimated to be 10% in resistant cultivars (Anon. l984a). 

Resistant sources for CLS and PM were identified from thousands of 

irningbean germplasm accessions at A VRDC, and successfully 

incorporated into advance breeding lines such as VC I 560C and 

VC1482A. 

MYMV is not prevalent at AVRDC. However, several viruses have beer) 

isolated from mungbean at AVRDC and at Pingtung. Taiwai'i. They cause 

niott Ii ug, mosaic and leaf crinkle symptoms (Anon. 1984 a). One these 

viruses are seed-ransmiued and serologically related to Cucumber mosaic 

virus (CMV). The host range was found to be largely confined to the 

legume fhmily. Resistant breeding lines (VC 2755 A•and VC1973 A) and 

accessions(V2OIO. V2984) have been identilied(Anon.l987). The 

resistant may be due to hypersensitivity, as it seems to be associated with 

the appearance to necrotic local lesions on the inoculated leaves. 

The mungbean is host to disease organisms such as fungi, virus and 

nematodes in the tropics. Several diseases, especially Cereospora leaf spot 

(CLS) powdeiy mildew (PM): mungbean yellow mosaic virus (MYMV) 

root disease complex and ncmic diseases can cause serious yield loss in 

mungbean (Morton el al. 1982). 
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2.1.6 Inheritance of MYMV 

Very little information is available on inheritance of resistance to MYMV, 

CLS and I3LS of' mungbean. However Shukia ci cii. (1978) repoi-ted that 

the inheritance of resistance to MYMV using these parents: Tarai local 

(resistant). L 80 (moderately resistant), L294-1 and LM 214 (tolerant) 

Jawahar 45 and C 65 (susceptible). They found resistance for MYMV was 

tinder digenic control and recessive. Singh and Patel (1978) also reported 

that a single gene (recessive) governed MYMV tolerance in CU 24-2. It is 

clear troll) this study that susceptibility is dominant over resistance and 

whether I or 2 genes control it, one can determine the size of' the 

segregating population for selecting a resistant plant. 

Verma ci al. (1989) conducted that the resistant lines BR6 I, Sell and NP2 I were 

crossed with susceptible UL2. Parents and II, F2 and F3 generations were 

inoculated with rnungbean yellow mosaic geminivirus (MYMG) through the 

insect vector l3einisa tabaci. Subsecptibility to MYMG was dominant over 

resistance in the 1:1  and the presence of 2 recessive resistance genes was 

demonstrated. 
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2.2 Stcmfly 

The stemily (Ophumuya plzasc'o/i iryon) is a serious seedling inlbsting 

pests of nintingbcan (Gupta and Sing, 1984a) and has been identified as a 

major pest of mungbean in India (Saxena, 1978). The adult beanfly 

deposits eggs in punctures of the leaf tissue, the first pair of leaves of bean 

seedlings being favorite sites for oviposition. The maggot bores into young 

stem and damages the stem. In young plants, the larvae of the fly cause 

extensive tunneling. The freshly formed tunnels are silver-white and 

di flicul t to locate. ftc older tunnels are dark brown in colour and 

contained tiwes. Due to the decaying of the surrounding pith area around 

the zig-zag tunnels, the old tunnels turned into straight tunnels (Singh et'  cii. 

1990). They do not make any exit hole (Sehgal uI cii. 1977-1980). Infested 

seedlings frequently wik and subsequently die. The growth of older Plants 

become slowly stunted (Pradhan ci al. 2000). 

Raj-Singh and Kalra (1995) reported that the succession and abundance of insect 

pests on 1/igna rat/iwo was observed in Hisar, India, during summer 1987. 'Ihese 

crops were attacked by 22 and 16 insect pest species, rcsp., at different stages of 

growth. The most important insect pests were /:mpoasca kern, Opiziumyla 

piwiscule, Allstroagallia sp.. Iieinisia tahaci and iVyciuv sp. The peak populations of 

0. phctvco/i was 0.25 insects/plant on Vigna rc,c/iuIc, 
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Thapa and Timsina (1990) reported that the susceptibility of cultivars ol' mung 

beaus ( Vigiics mdiaia) planted after late rice to Op/iiomyia p/saveu/t was studied in 

the field in Nepal during 1985.   The I I varieties of V. railiala tested di ilered in 

terms of germination, seedling vigour and plai'it height. Pest incidence was high 

during the 3rd week after germination. The greatest damage (66.3% infestation) 

was recorded on Pag-asa-2 and the least (43.4%) on a local variety. After 6 weeks, 

almost all the plants were damaged with 63-90% infestation. 

Rajapakse and Jayascna, (1989) reported that a field experiment was carried out in 

Sri Lanka in 1986 on the species composition, distribution and control of insect 

pests of niungbean (Vigna radiaki). A weak positive correlation was found 

between (V). phaseoli infestation and plant height. The mungbean selections VC 

4281- B, VC 422-13, VC-4290 13 showed less than 10% infestation with 0. 

phaseol: tinder low and high nitrogen regimes. Seed treatment with monocrotphos 

and Sevin (carbatyl) controlled 0. phaseoli effectively for 4 weeks after planting. 

This protection afforded during this vulnerable stage enabled other pest 

management teclmiques to be used effectively to control the pest. 
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2.3 Jassid 

Yadav and Dahiva (2000) reported that thirty gcnotypcs of mungbean (i'igna 

rcicliwa) were evaluated under field comditions for resistance to whitelly ( /k'm,s,u 

r- 	icthaci), Jassidas ( Ifmpoasca Icerri) And yellow mosaic virus ( munahean yellow 

mosaic virus] ( MYMV). There were no significant differences among the 

genotypes for whitelly and jassid populations. Maximum incidence of YMV was 

recorded in copergoan (70%) and mini mum in Ni 	I Ii 	i /01
'i  Ni 1.5, 10 1,803, 

M1-839, PDM9I-249 and PM135 genotypes were good sources of resistance 

LiTh 
against whitefly, jassids and YMV and might be used as donor parcmts in 

Cb 
Cb 

breeding programmes. 

Chhabra and Kooner (1994) reported that twenty-six genotypes of Vi gnu rathasa 

were screened in the field for 4 years (1989-92) for resistance against Ifinpuasca 

spp. !hrce genotypes ML 395, ML 505 and ML 543 were found promising in 

comparison with the standards/local controls ML 5, ML I 3 I Mt. 267 and 

'Infestor'. These genotypes were identified as 'donors' against insect pests and the 
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virus for use in breeding programmes to develop high-yielding, pest resistant 

varieties. 

Chhabra and Kooner (1993) reported that Thirty-nine accessions of inungbcan, 

Vi gnu rod/ala, wcrc tested fbi their reaction to i3cmis/a tabac,, /:nzpuusca spp. and 

mung bean yellow mosaic bigeminivirus (MYMBV). Six genotypes of' V. rac/icila 

(ML 370, ML 428, ML 459, ML 506, ML 508 and MI.. 537) were identified as 

being resistant against the insect pests and M YM BV. Genotypes Ni 537 and Ni L 

370, which had it high degree of resistance, were designated as donors for use in it 

breeding programme. 

Clihabra c/ al. (1988) reported that in field nials 29 cultivars were screened for 

resistance to liemisia tabaci, jassid (L"mpoavca spp), Lainpides boeiic-its, Maruca 

Ic's/U/a/is, lie/tv//us ar/ni gci'a (lie//co Vc'rpct ciniiigei'a) and iii ungbcan ye I low 

mosaic geminiviurs. ML 337, ML 423 and ML 428 showed the least suceptibility 

to the pests and virus when compared to the controls. NI L5 and ML 13 1 and to the 

susceptible genotype used to encourage pest and disease attack. Prelinunaiy 

studies on the mechanism of resistance revealed higher percentages of reducing 

and non-reducing sugars, total phenols fl-ce amino acids in the resistant genotypes 

in the controls and susceptible genotype. 
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F:1r, 

2.4 Pod borer 

Plate 6. Infested plant with 
	

Plate 7. Infested pod with 
pod borer 	 pod borer 

Plate 8. Healthy pod 

Pod borer (E)chrysops cne/us F.) is one of the serious preharvest pests of 

mungbean in Bangladesh (Rahrnan ci al. 1981), in India (Sehgal and 

Ujagir, 1988) and other tropical and sub-tropical countries. The adult moth 

of pod borer is dark brown in color. There is a white half circle spot on the 

front pair of wings. Hind pair of wings is grayish white in color and moth 

having light brown spots on the leaf. The larvae are yellowish in color. 

They enter into the inflorescence and start feeding the flowers, later they 
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enpple leaves together making nets and nets with leaves, flowers and 

young pods. They remain inside the nets hiding themselves and eat the 

young seeds boring the pods. 

A complex of polyphagous lepidopterous pod borer damage the developing 

and partly mature pods during both summer and raingy sasons (Fletcher, 

1994; Srivastava of al. 1964; Nair. 1986). The damage flowers and 

developing pods by the larvae of' pod borer is common and vidc spreads in 

India ( Nair, 1986). The outbreak of pod borer of niunghean in West Bengal 

and pod damage also reported from Uttar Pradesh slates of' India (Gupta ei 

at 1976; Srivastava and Singh, 1976). 

Hassan et al. (1998) conducted a study to estimate yield losses in mung bean 

(V/gnu radaula cultivars NM 19-19, MN 20-21. NM 13-I and 6601) caused by 

different insect pests and to identify the most tolerant to insect pests. Significantly 

higher populations of wltitcily (Beinisia labacs), and i/c/wi/us win 'gent 

[He/icaverpa arnugera] were recorded on NM 13-I. The remaining eultivars were 

statistically at par with one another in respect of whitefly and 1)0(1  borer. 

Gangwar and Ahmed (1991) reported that ten mungbcan (I//glut rae/ta/a) varieties 

were evaluated for seed yield and productivity, days to maturity and percentage 

pod damage due to Manita lesizi/alis at Port Blair, Andanianm, during 1983-84, 

with a view to identifying varieties suitable for growth in fields after paddy 

harvest in the Andanian and Nicobar Islands. Meati seed yiled was greatest in 
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ADT 2 (899 kg/ha), followed by ML 65 CO3, P104 and P105. Ml, 65 had the 

highest seed productivity (11 .7 kg/ha PCI (lay). Pod dainange was relatively high 

ranging from 29.9% in 88 to 39.2% in CO3. Following 88, the next most resistant 

varieties were ML65. P101 and P 103. 

Sehgal and Ujagir (1985, 86) reported that pod borer damage to niungbcan 

without protection at Pantnagar varied [ruin 8 to II % during 1985 and 

1986. Pod borer alone were reported to grain losses of 136 kg/ha in 

mungbean. 191 kg/ha in cowpea (Anon. 1986) and 400 kg/ha in chickpea 

(Rahman. 1989). 

2.5. Sernilooper 

Devesthali and Saran (1998) conducted a field experinient with twenty recently 

developed green gram cultivars to study their reaction to insect pests in Maiwa 

region of Madhya Pradesh, India. The results indicated that green grain had been 

infested by 8 species of insect pests during the cropping season. Among them, 

semilooper (P/its/a .vignciia) was minor pest. Scmilooper reached peak population 

density in the fourth and fifth week of August (1992) when the average weekly 

inaxirnun) and minimum tenlperaturcs and relative humidity were around 28 

degrees C, 23 degrees C and 89.5%, respectively. 

Nath c/al. (1998) reported that a field experiment was conducted in Jorhat, India, 

during khari 1, 1995 on the insect pest complex of black gram I i7i gnu nuuigoj. The 

occunence of insect pest species followed a succession. Jassids [cicadellids] first 
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appeared at the seed I lug stage of the crop and runt nEw ned their popu Introit tt) to 

pod formation. Aphids and seniiloopers appeared at the early vegetative stage and 

conti ci ned to in flst the crop until the post-rcproduct ivc stage. 

2.6 Pest Resistance 

Insect pests attack mungbean from the seedling to maturity resulting in 

severe yield loss in the tropics. The most common insects are agromyzid 

bcan!lies ((')pluoinyia pizasuoli Iryon): pod borers. pod Iieders (Aiariica 

ic's/u/a/is (Ieyer. 1-leliothis armtge,t' 1-lb.); piercing and sticking insects 

(aphids and thnps) and storage pest- bruchids (Motion ci a/. 1982). Warm 

and humid climate favours rapid insecticide degradation enhances pest 

population buildup (Taleker and Clien, 1983). 

Sepswasdi ci al. (1991) reported that yield loss relationships of major insect pests 

of niungbcan ( Jigna rod/a/a) in rice based cropping systems were studied in 

Thailand during 1986-87. Observations of damage and insect density were made at 

weekly intervals from the vegetative stage to harvesting. Infestations during the 

vegetative stage had no impact on yield. Infestations of the noctuid .Snudopiciv 

ilium and Ale galumthnzv us/ia/us during the ends of the vegetative stage to the 

pod-filling stage were negatively correlated with grain yie ld and resulted in a 

reduction of yield. Economic injuty levels were established at 16 and 30% infested 

leaves for S. liinrci and A'! its/ia/us, respectively 
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Thousand of AVRDC mungbcan gcrmplasm accessions have been 

screened for beanfly resistance was identitied incorporated into the 

advanced breeding lines, and are currently being evaluated for yield 

potential. The bcanIly resistance mechanism in V428 I was investigated 

and appears to be antibiosis (Anon. 1986). 

Stink bugs, pod borers and pod feeders can cause direct damage to 

mungbean by feeding on the development seeds on pod. These insects have 

a wide host range their damage varies among the locations. Accession 

V2109, V4270 V2106 and V2135 were identified as sources of resistenec 

to pod borer (Anon. 1981.) 
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MATERIALS AND NIETIIOI)S 

This chapter includes a bricf dcscri 1)11011 of (lie experimental site, 

experimental design, land preparation, sowing of' mungbean, collection of 

data, meteorological data and statistical analysis followed in the 

experiment 'Evaluation of different genotypes of mungbean against insect 

pest cotiiplex. 

3.1 Experimental site: 

The research work was conducted at the experimental latin of the Slier-c-

Bangla Agricultural University, Sher-e-Bangla nagar, Dhaka- 1207. during 

kharif'-1 season of 2006. The soil of the experimental field belongs to the 

Tejgaon series under the Agroecologieal Zone, Madhupur Tract (AEZ-28) 

and the general soil type is Shallow 1(ecl Brown l'erntce soils. 

3.2 Design of Experiment 

The experiment was laid out in a Randomized Complete I3lock Design 

(RCI3D) with three replications in the field. 

3.3 Land preparation and fertilization 

The field was prepared by ploughing followed by laddering to obtain good 

tilth, during l week of April, 2006. Urea, TSP and MP fenilizers were 

applied as itconimended by Anon. (1997) for mungbean eultivadori @v 45 
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kg urea, 100 k° -1-SF and 00 kg MP respectively per hectare during land 

preparation. 

The whole field was divided into three equal blocks having I .5m space 

between the block and each block was again sub-divided into 7 plots (3111 

X 2m) as treatment plot with i m space between them. The spacing was 30 

cm between rows and 10 cm between plants. 

3.4 Sowing of munglican 

Seeds of murigbcan varieties namely BARI Mug-2, BARI Mug-3, BARI Mug-

4, BARI Mug-5, BARI Mug-6, BINA Mug-2 and BINA Mug-i were sown on 

9 April in 3m x 2111 unit plot with spacing 30cm x 10cm. Light irigation 

was applied after one day of sowing. At first trifoliate stage seedling was 

carefully thinned to retain one seedling per bill. Mulching and weeding 

were done three times at 10, 20, and 30 days aficr sowing. Irrigation was 

applied three times. 

3.5 Collection of Data 

For collection of data ten plants were randomly selected li•om each plot. 

Data were recorded on incidence and infestation of different insect pests 

such as whitetly, jassid, bean stcnifly, semilooper and pod borer. All the 

data were collected once in a week. Data were recorded by direct counting 

and collected at early in the morning (7.00 a.in.-9.00 a,ni. ). Accordingly, 

direct counting has to he done early in the morning when the adults 
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(whitefly) are least mobile (Gerling and Horowitz,] 984; liii], 1968; Sell, 

1981). Whitcfly nymph were counted by using niagniI'ingglass. 

According to Anon. (1984) and Ohnesore and Rapp (1986) sampling of the 

sedentaiy immature stages gives more reliable estimates of the absolute 

population density. The accuracy of the estimates depends on the choice of 

leaves to be sampled and the maniter in which the individual are to be 

assessed. Wthin plants, eggs and young nymphs occur on the tipermost and 

young leaves, while older nymphs and pupae are found on older leaves. 

Bascd on their findings, nymphs on lower, mid and upper leaves were 

counted visually. 

Thus in brieithe following data were collected using by the direct counting 

3.5.1 Whitefly 

Whitefly adult direct counting by visual method. 

Whilefly nymph direct counting on lower, mid and upper leaf by 

using niagn i I'i ngglass. 

Symptoms OIMYMV. 

Number of MYMV infected plant and healthy plant. 

3.5.2 Jassid 

Number of infested leaf per 10 plant. 

Number ofjassid per 10 plants 
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3.5.3 Stem fly 

Number of infested stem per 10 plants. 

Number of stem fly pupae per 10 plants. 

3.5.4 Scm ilooper 

Number of infested leaf per 10 plants. 

Number of semilooper ( Caterpillar  ) per 10 plants. 

3.5.5 Pod borer 

Number of infested pod per 10 Plant and number of healthy plants. 

Number of pod borer per 10 plant and number of healthy pod. 

3.5.6 Yield 

(3 consecutive harvests). 

First harvest was done after 67 (DAS), second and third harvest was done 

after 74 (DAS) and 82 (DAS), respectively. The harvested pods were dried, 

threshed and weighed. 

3.5.7 Meteorological data 

The data on temperature and relative humidity were collected from the 

weather station of Slier-c- Bangla Nagar, Dhaka- 1207. 

3.6 Statistical analysis 

All data were subjected to ANOVA for F-test and the means were 

compared by DMRT. Correlation and regression were carried out where 

appropriate. 
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RESCUES AND DISCUSSION 

4.1 Comparative incidence of major insect pests in seven mungbean 
varieties 

The comparative incidence of major insect pests of imingbean observed in seven 

varieties are presented in Table I. Wlutefly was the most abundant insect pest and 

the maximum number was observed in B (NA Mug-2 and the tflhiiiifluifl number 

was in BARI Mug-6. Jassid was the second most abundant species and the 

max i mum number was Ibun d in BIN A Mug-2 while, the win i mu in number was in 

BARI Mug-5. Stcmfly was the third abundant species and the maximum number 

was found in BARI Mug-2 and the minimum number was in BARI Mug-5. Pod 

borer was the forth abundant pest and the maximum number was observed in 

BINA Mug-2 vhile, the ininintuin number was in BARI Mug-6. Seinilooper was 

the minor pest and the maximum number was observed in BARI Mug-2 and the 

win I in un number  was in BIN A Mug-5 
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Table I . Coinperative incideitee of majOr iliseet j)csts in seven miiticiglieamm varieties 
in Khadftl. 2006 

Inset 
'N. 	pests 

Varieties 

Mean 
no.of 

whitefly / 
plant 

Mean no. 
ofjassid I 

plant 

Mean no. 
of Stemfly 

pupa / 
plant 

Mean no. 
of Semi 
looper / 

plant 

Pod borer 
infestation 
(%) 

BARI Mug-2 1.116 ab 0.959 a 0.241 a 0.286 a 1.059 ab 

BARI Mug-3 1.081 b 0.941 a 0.216 abc 0,2133 be 0.960 be 

BARI Mug-4 0.960 c 0.856 ab 0.183 be 0.2133 be 0,923 be 

BARI Mug-S 0.844 d 0.583 c 0.166 c 0.2103 be 0.732 d 

BARI Mug-6 0.827 d 0.780 b 0.166 c 0.1733 ed 0.674 d 

BINA Mug-2 0.1188 a 0.980 a 0.235 ab 0.253 ab 1.136 a 

B1NA Mug-S 0.894 cd 0.848 ab 0.183 be 0.133 d 0.8827 e 

CV(%) 3.67 6.33 14.44 12.78 58 

LSD(0.01) 0.920 1.341 0.5125 0.673 1.334 

Figures with same letter in column are not significantly different at 1% level by 
DMRT. 
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4.2 Incidence of whitefly population in seven rnungbean varieties 

Seasonal fluctuation of whitefly population 

Seasonal fluctuation of whitefly population throughout the growing season 

observed in niungbean field are shown in Figure 1. The svli I tefly population. adult 

(18.23 per 10 plants) and nymph (20.33 per 10 plants) was the highest in third 

week of May 2006, which gradually declincd with the progress of time and 

reached the nunimum at first of June, 2006. The trend of whitefly population 

fluctuation recorded by visual method was similar in all the varieties as shown in 

Figure L. The highest number of whitefly was recorded in variety BINA Mug-2, 

having no significant difference with BARI-2 (Table 2.) while it was the lowest in 

BARI Mug-6 followed by two varieties BARI Mug- 5 and BINA Mug-S. The 

medium incidence of whitefly (adult) was recorded in BARI Mug-3 and BARI 

Mug-4. Incase of whitefly (nynph) the highest number of was recorded in BINA 

Mug-2 with no significant difference from BARI Mug-2, while it was the lowest 

in BARI Mug-6 followed by BARI Mug-4. So, in both cases (adult and nymph), 

the highest number of whitefly was recorded in BINA Mug-2 and lowest number 

was recorded in BARI Mug-6. 
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'I'able 2. Seasonal abundanec of whitcfly population/ 10 pla1s in seven mungbcan 
varieties in Kharif-I, 2006 

Varieties 	Average number of Average number of 
whitefly (adult) per whitetly (nymph) per 
10 plants 	 10 plants 

BARI Mug-2 11.lGab 16.38 ab 

BARI Mug-3 10.81 b 14.56 h 

BARI Mug-4 9.60 c 10.44 cd 

I3ARI Mug-5 8.44 d 11.56 c 

BARI Mug-6 8.27 d 8.44 d 

BINA Mug-2 11.88 a 18.44 it 

BINA Mug-5 8.94 cd 11.78 c 

CV(%) 	 3.67 	 6.84 

LSD(0.0I) 	 0.902 	 2.211 

Data are average of three replication from six observation. Figures with same 
letter in column are not significantly different at 1% level by DMRT. 
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Figure 1. Abundance of whitefly population (adult and nymph) over time 
(25 April, 2006 to 04 June, 2006) in susceptible variety. 

4.3 Factors influencing population fluctuation of whitefly 

4.3.1 Whitefly population influenced by temperature 

The results shown in Figure 2&3 demostrated that more than II adult whitefly 

were recorded in 7 days when temperature was around 29°c and during that time 

more than IS nymphs were recorded. With the progress of time the whitefly (adult 

& nymph) population was increased. The highest whitefly population (adult) more 

than 18 was recorded at around 320c. During the same period the highest 

population of whitefly (nymph) more than 20 was also recorded. 
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Whitefly density is usually the highest between April-June with 

temperature 29-340C and July-September with temperature 24-25°C 

(Pimple and Summanwar, 1986). The whiefly population on plants varies 

at different periods of the day. In mungbean, the lowest number of B. 

uthaci are found at noon when the light intensity is maximum, and the 

highest number during early morning or late evening hours as reported by 

Varma and Subrahrnnayam (1986). 
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Figure 2. Whitefly (adult) influenced by temperature over time ( 25 April, 2006 
to 04 June, 2006) in mungbean field. 
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Figure 3. Whitefly (nymph) influenced by temperature over time ( 25 April, 2006 
to 04 June, 2006) in mungbean field. 

Relationship between temperature and whitefly population (adult & nymph) 

The correlation regression analysis shown in (Figure 4 & 5) that there was a 

significant polynomial relationship between temperature (x) and whitefly 

population (y) (y - 2.1 14x2  + I 39.09x-2 174; R2= 0.479 and Y=-2.046x2+ 128.61 x-

2005.1; R2=0.5097 for adult and nymphal population respectively) 

Pimple and Summanwar (1996) and Verma el al. (1991) also reported similar 

positive relationship between temperature and population build-up of whitefly. 

The population build-up at higher temperture is attributive to the higher rate of 

oviposition as well as rapid growth and development of nymph into adults. 
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Figure 4. Relationship between temperature and whitefly (adult) population in 
mungbean field. 
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Figure 5. Relationship between temperature and whitefly (nymph) population in 
mungbean field. 
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4.3.2 Whitefly population influenced by percent relative humidity 

The whitefly (adult and nymph) build tip of was related to percent relative 

humidity as presented in Figure 6 & 7. 1-ligher population of whitefly was recorded 

during the period of high relative humidity. The results indicated that the highest 

number of whitefly (adult) more than 18 was recorded (Figure 6.) when percent 

relative humidity was around 80% and during that time the highest number of 

whitefly (nymph) more than 20 (Figure 7) was also recorded. 

Pimple and Summanwar (1986) also observed that whitefly density is 

usually the highest between April-June with relative humidity 66-99%. 

25ApriI,06 2ndMAY, 9May,06 18May,06 28May,06 4june,06 
06 

I7I5ThU1 

Figure 6. Whitefly (adult) influenced by relative humidity (%) over time (25 
April. 2006 to 04 June, 2006). 
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Figure 7. Whitefly (nymph) influenced by relative humidity (%) over time (25 
April, 2006 to 04 June, 2006). 

Relationship between whitefly (adult & nymph) and percent relative 
humidity 

The correlation regession analysis shown in Figure 8 & 9. Indicated that there was 

a positive linear correlation between percent relative humidity (x) and whitefly (y) 

population. It demonstrated that the whitefly population (adult & nymph) were 

increased with the increase of percent relative humidity. (Incase of adult whitefly. 

= 0.0846 when, V = 0.1688x -2.9147 and that of nymph, R2  = 0.078 when, y = 

0.01437x ± 2.2259). 
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Pimple and summanwar (1996) and Verma ci al. (1991) also reported similar 

positive relationship relative between relative humidity (RI-I) and population 

build-up of whitefly. 

The population fluctuation of whitefly in different season, which are mostly due to 

the variation of temperature, rainfall and relative humidity (RH) have also been 

reported by Verma ci at (1994). 
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Figure 8. Relationship between whitefly population (adult) and relative humidity 
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Figure 9. Relationship between whitefly population (nymph) and relative 
humidity (%). 

4.4 MYMV disease: 

The symptoms of MYMV on mungbean appeard on young leaves in the fonn of 

mild speacks or spots. The next leaf emerging from the growing apex showed 

irregular yellow and green patches. The infected areas were slightly raised and 

leaves slightly puckered and reduced in size. Yellow areas increased gradually in 

the new leaves and ultimately some of the apical leaves became completely 

yellow. Early infected plant matured late and produced fewer numbers of flowers 

and pods. Poehlman (1991). Bakar (1991) and Nariani (1960) reported similar 

symptoms. Pods were small, sometimes curled and contained only a few seeds. in 
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severe infection, only one to few pods were produced. Nene (1969) also reported 

similar effect of MYMV produce chiorosis, stunting and fewer branches and 

premature shedding of leaves were obscrvcd which were also similar to these 

reported by Singh cial. (1980). 

4.4.1 Comparative incidence of MYMV in seven rnungbean varieties: 

The highest percent of MYMV infection was recorded in BINA Mug- 2 (3.40%) 

followed by variety BARI Mug-2 (3.29%) ( Table 3.). On the other hand, the 

lowest percent of MYM\' infection was found in variety BARI Mug- 6 (2.68%) 

that was followed by the varieties BARI Mug-5 and BINA Mug-5. The varieties 

BARI Mug-3 and BARI Mug-4 showed moderate level of infection. The percent 

Leaflet infection was also the highest (67.27%) in BINA Mug-2 Followed by BARI 

Mug-2, while it was the lowest infection by MYM\' in variety BARI Mug- 6 

(35.94%). 
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I'ahlc 3. Incidence and severity of MYMV infection in mungbean varieties 
throughout the growing season ( 25 April, 2006 to 04 June, 2006) 

Varieties 
	

%MYMV infected 	.%leaf1ct 
infection 

- BARI Mug-2 	 3.297 ab 	 61.86 b 

BARI Mug-3 	 3.06 be 	 8.68 be 

BARI Mug-4 	 2.85 cd 	 56.27 c 

BARI Mug-5 	 2.69 d 	 40.84 e 

BARI Mug-6 	 2.68 d 	 35.94 1 

BINA Mug-2 	 3.40 a 	 67.27 a 

BINA Mug-5 	 2.78 d 	 48.87 d 

cv 	 4.70 	 4.01 

LSD(0.01) 	 0.245 	 3.77  

Data are average of three replications. Figures with same letter in column are not 
significantly different at 1% level by DMRT. 

4.5 Resistance/Susceptibility rnungbcan varieties to whitefly 

On the basis of the incidence of whitcfly (adult & nymph) and M\'M\ disease, 

BARI Mug-6. BARI Mug-5 and BINA Mug-5 may be rated as relatively resistant 

as compared to the other tested varieties (Table 3). Among the seven varieties 

BINA Mug-2 and BARI Mug-2 appeared to be the most susceptible varieties. The 

relative resistance of the varieties BARI Mug-6, BARI Mug-5 and I3lNt\ Mug-S 

may be attributive to the leaf character. 
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The difference in resistance/susceptibility of mungbean varieties have also been 

reported by other workers ( Virmani el of.. 1983; Singh, 1981. 1982 a. h: Singh 

and Sh a rum, 198 1: C h ha bra and Kooner, I 980a, 1). ). 

4.6 Trend of whitefly poulation (adult) and spread of % MYMV injected 
plant in different mungbcan varieties. 

The results shown in Figure 10. revealed that the incresac of whitefly population in 

differcnt mungbean varieties increased the % of MYMV inI'eeled plains. The 

figure demonstrated that the highest number (11.88/10 plants) of whitcily (adult) 

was recorded in BINA Mug-2 and the highest percent (3.4%) infcetcd plant was 

also found in I3INA Mug-2 (Appendix 2). On the other hand, the lowest number of 

whitefly population (8.27/10 plants) was recorded in I3ARI Mug-6 and the 

Lowest % (2.68%) of ?vIYMV infected plant was also found in variety HARt Mug-

6. The results are such, because the whitefly population cart)' the MYMV disease. 

Though whitefly nymph does not transmit MYMV disease, its contribution to the 

adult population (female) might be attributive to the positive relation with MYMV 

infection. The role of whitefly in transmitting the MYMV is also reported by 

several workers ( Burnt cial., 1990; Honda cIal., 1983 and Nene, 1973.). 
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Dhingra and CIhosh (1993) also studied the efficiency of &'misia icthaci in 

transmission of MYMV in reciprocal inoculation tests of five different 

hosts. They reported that the maximum percentage of virus transmission 

occurred when the test and source plants were of the same species. 

Mungbean yellow mosaic virus disease spread rapidly with increase in the 

whitefly population (Aftab et cxl., 1992). 
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Figure 10. Trend of whitefly Population (adult) and spread of (%) MYMV 
infected plant in different mungbean varieties. 
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Relationship between whitefly population (adult) and (%) MYMV infected 
plant in different mungbean varieties 

The results shown in Figure 11 .revealed that the increase of whitefly (adult & 

nymph) population in mungbean field increased the (%) of MYMV infected 

plants. There was a positive relationship between whitefly (adult & nymph) 

population build-up (in case of whitefly adult, R2  = 0.7673, when y = 0.273x + 

2.1552) and the percent of MYMV infected plant (Appendix 2) 

Nath (1994) studied the relationship bwtween MYMV incidence and 

population size of /3ei-nisia tahaci in the crop sown. He observed a positive 

cormlation btthvecn incidence and population size of &misia tabaci. 
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Figure 11. Relationship between whitefly (adult) population and (%) MYMV 
infected plant. 
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4.7 Seasonal abundance and level of infestation by jassid in inungbean 
varieties 

The Jassid population fluctuated throughout the glowing season shown in Figure 

12. It was revealed from the figure that the population of jassid appeared from 25 

April, 2006 and continued UI)  to 04 June, 2006. The jassid population was the 

highest (9.80 per 10 plants) in the th lid wcck of May, 2006 which gradually 

declined with the progress of time (Appendix 3) 

The infestation of mungbean varieties by jassid varied significantly shown in 

Figure 13. The maximum plant infestation (9.8 per tO plants) caused by jassid was 

the highest in the variety BINA Mug-2 having no significant difference with BARI 

Mug-2 (9.6 per 10 plants) and SARI Mug-3 (9.41 per 10 plants), while it was the 

lowest in the I3ARI Mug-5 (5.83 per 10 plants) followed by [3ARI Mug- 6 (7.8 per 

JO plants). 

Raj-Singh and Kalra (1995) found that infestation of jassid was high during early 

growing stage. The peak population of Enpoavca kern (nymph & aduLt) was 

6. 'tO/p I ant. 
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Figure 12. Seasonal abundance ofjassid population over time ( 25 April, 2006 to 
04 June, 2006) in mungbcan field. 
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Figure 13. Effect of infestation by Jassid in different mungbean varieties. 
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4.8 Incidence ofstemtly and level of infestation in mungbean varieties 

The incidence of stemfly pupal population showed that the highest number of 

stemfly pupae per ten plants was recorded in BARI Mug-2 (2.41/10 plants) 

followed by BINA Mug-2 (2.35/10 plants) with no significant difference among 

them. On the other hand, it was the lowest in the variety BARI Mug-5 (1.66/1 

plants) and BARI Mug-6. Varieties BARI Mug-2, BARI Mug-3 and B(Nt Mug-5 

showed medium level of infestation. The incidence of stemily in general varied 

throughout the growing season as shown in Table 4. 

The incidence of sternfly on Vigna radiala was observed by several workers (Raj-

Singh and Kalra, 1995). They reported that the most i inportant insect pest was 

stemily (Ophwmyia phascoli). The peak population of Ophiomwu pliciseuli was 

0.25/plant on Vigna radiala. 
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'l'able 4. Incidence of stcmfly and level of infestation in seven inungbean varicties 
in Kharif-I, 2006 

Varieties % Plant infestation Number 	of 	stcmfly 
pupac/lO plants 

BARE Mug-2 5.59 a - 2.41 a 

BAR! Mug-3 4.82 be 2.16 abe 

SARI Mug-4 4.81 be 1.83 be 

I3ARI Mug-5 4.33 c 1.66 c 

BAR! Mug-6 4.44 c 1.66 c 

BINA Mug-2 5.31 ab 2.35 ab 

B!NAMug-5 4.69bc 1.83 be 

CV (%) 4.74 14.44 

LSD(0.01) 0.574 0.512 

Data are average of three replication at five observations. Figures with same letter 
in column are not significantly different at 1% level by DMRT. 
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Infestation by stemfly 

The infestation of inungbean varieties by stemily also varied significantly. The 

highest percentage of infestation was in variety BAIt1 Mug-2 (5.59%) followed by 

variety BINA Mug-2 (5.2 1%), while it was the lowest in E3ARI Mug-5(4.39%) 

followed by BAR! Mug-6, having no significant difference among them. Medium 

infestation occurred in BARI Mug-2 (4.82%), BARI Mug- 4 (4.81%) and I3INA 

Mug-5 (4.69%)I  'Fable 4.1 

The infestation of mungbean varieties by stcinfly also reported by other workers 

Thapa and 'l'iinsina , 1990). They observed that the greatest damage (66.3% 

infestation) was recorded on Pag-asa-2 and the least (43.4%) on a local variety. 

After 6 weeks, almost all the plants were damaged with 63-90% infestation. 

Seasonal abundance of stemilyScasonal abundance of stemfly pupae in general, 

varied throughout the growing season as shown in Fig. 14. It was revealed from 

the figure that pupae of sternfly appeared from 18 April, 2006 and continued up to 

16 May, 2006. The stemfly pupae reached the highest peak on third week (May 

02, 2006) after germination and then drastically reduced with the progress of time 

(Appendix 3) 

Thapa and Timsina (1990) observed similar results. The II varieties of V. md/ala 

tested differed in terms of germination, seedling vigour and plant height against 

Ophwmysa phaseoli. Pest incidence was high during the 3rd week after 

germination. 
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Figure 14. Seasonal abundance of stemfly throughout the growing season ( 25 
April, 2006 to 16 May, 2006). 

Relationship between stemfly pupal population and age of the plant. 

The conelation regression analysis shown in Figure 15. indicated that there was a 

negative correlation between age of the plant and stenilly pupal popultion. (R2  = 

0.4982, when y = 0.612x + 3.365). The results revealed that early growing stage of 

mungbean was favourable to infest stem of mungbean. At early stage stem of 

mungbean remain soft and succulent. It was revealed from the figure 14. that 

stemfly reached the highest peak on May 02, 2006 when the stem of mungbean 
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was soft and succulent and theii reduced with the progress of the age of the plant 

because the stem of mungbean plant became hard to infest 

A negative correlation was found between Ophiomyla phascoli infestation and 

plant height reported by other workers (Rajapakse and Jayasena, 1989). 
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Figure 15. Relationship between stemfly pupal population and age of the plant. 
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4.9 Infestation by pod borer in rnungbean varieties 

The plant having pod infestation by pod borer varied significantly, the highest 

percent plant having pod infestation was in the BARI Mug-2 (5.64%) followed by 

BINA Mug-2 (5.495%) having no significant difference among them, while it was 

the lowest in BARI Mug-6 (4.13%) followed by BARI Mug-5 (4.44%).[ Table 51. 

!-Iowever. the pod infestation was the highest in BINA Mug-2 (11.32%) followed 

by BARI Mug-2 (10.59%) having also no significant difference among them, 

while it was the lowest is variety BARI Mug-6 (6.74%) followed by BARI Mug-5 

(7.32%) with no significant difference among them. in both eases, the other 

varieties showed medium infestation by pod borer. 

Pod damage by pod borer was also agreement with several other workers 

(Gangway and Ahnied, 1991). Pod borer infested the pod during pod formation 

and pod maturation. 
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'fable 5. Infestation by pod borer in seven inungbcan varieties in Kharif-1, 2006 

Varieties 	I % plant having pod I % pod infestation 

I3ARI Mug-2 5.64 a 10.59 ab 

I3ARI Mug-3 4.93 ab 9.60 be 

BAR! Mug-4 4.79 ab 9.23 be 

BAR! Mug-5 4.44 ab 7.32 d 

13/\RI Mug-6 4.13 b 6.74 d 

BINA Mug-2 5.49 ab 11.36 a 

BINA Mug-5 4.68 ab 8.82 c 

CV(%) 
	

5.88 

LSI) (0.01) 	 1.322 	 1.334  

Data are average of three replications. Figures with same letter in eolunm are not 
significantly different at 1% level by DMRT. 

61 



4.10 Incidence and level of infestation by semilooper in inungbean varieties 

The Incidence of scmilooper population varied significantly throughout the 

growing season. In Figure 16 it was indicated that the population of semilooper 

appeared from 02 May, 2006 and continued up to 04 June, 2006 which reachcd the 

peak (3.24 per 10 plats) on May 18, 2006 and then reduced with the progress of 

time (appendix 3) 

The infestation of inungbean varieties by seniilooper varied significantly shown in 

Figure 17. The maximum plant infestation caused by semilooper was the highest 

in the variety BARI Mug- 2 (2.86 per 10 plants) followed by BINA Mug- 2 (2.53 

per 10 plants) while, it was the lowest in variety BINA Mug-5 (1.33 PCF  10 plants) 

followed by BARI Mug-6 (1.73 per 10 plants). Medium infestation occured in 

BARI Mug-3, BARI Mug-4 (2.13 per 10 plants) and BARI Mug-5. 

The incidence of semilooper on mungbean varieties was agreement with several 

workers (Devesthali and Saran. 1998). They reported that semilooper was the 

minor pest of rnungbean. Serniloopers appeared at the eatly vegetative stage and 

continued to infest the crop until the post-reproductive stage (Natli Ce' aL, 1998). 
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Figure 16. Seasonal abundance of Population of semilooper over time ( 02 May, 
2006 to 04 june, 2006 ) in mungbean field. 
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Figure 17. Effect of infestation by semilooper in different mungbean varieties. 
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4. II Yield of mu ngbca n 

The yield at different harvest time with its, percentage of total and total yield 

obtained ['torn seven inungbean varieties were presented in Fable 6. At first 

harvest, 67 days after sowing (DAS), the highest yield obtained was 785 kg/ha 

(52.96% of total yield) from BARI Mug-6 which was followed by BARI Mug-5 

(736 kg/ha i.e. 52.08% of total yield), BARI Mug-4 (712 kg/ha i.e. 57.74% of total 

yield) and BINA Mug-5 (720 kg/ha i.e. 50.94% of total yield). At flrst harvest, the 

lowest yield obtained was 578kg/ha (50.6 1% of total yield) in BINA Mug-2 that 

was followed by the BARI Mug-2 (613 kg/ha i.e. 50.36% of total yield). These 

results revealed that BARI Mug-6 is early maturity variety and had the highest 

yield during first harvest. Second harvest made after 74 DAS of most of the 

varieties produced lower yield than first harvest. The highest yield obtained was 

489 kg/ha (32.99% of total yield) from BARI Mug-6 which was followed by 

BARI Mug-4 (407 kg/ha i.e. 29.57% of total yield) and BINA Mug-5 (403 kg/ha 

i.e. 29.24% of total yield), while it was the lowest yield 346 kg/ha (30.29% of total 

yield) from BINA ?vlug-2 followed by BINA Mug-3 (376 kg/ha i.e. 29.5 1% of 

total yield). 

Again the third harvest made after 82 DAS gave the highest yield from BINA 

Mug-5 (273 kg/ha i.e. 19.8 1% of total yield), while the lowest yield was obtained 

from 13ARL 1%-Iug-6 (208 kg/ha i.e. 14.03% of total yield). 
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On a cumulative basis the total yield was the highest from BARI Mug-6 (1482 

kg/ha) which was followed by BARI Mug-S (1413 kg/ha). I3INA Mug-5 (1378 

kg/ha) and BARI Mug-4 (1376 kg/ha). 'Ilie yield was the lowest from I3INA Mug-

2 (1142 kg/ha) which was followed by BARI Mug-2 (1217 kg/ha) and BARI 

Mug-3 (1274 kg/ha). 

The yield of seven mungbean varieties as obtained in the present study was similar 

to that obtained by other workers ( Mannan and Chowdhuiy, 2001 Bakar, 1991). 

The variation in the yield of the varieties may be mostly attributcd to this inherent 

varietal characteristics alEhough there might be some influences of some other 

factors including pests and diseases, which are evident from the subsequent 

analysis of the incidence of pests and diseases. 
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Table 6. Yield of seven mungbean varieties obtained from three consecutive 
harvests 

Varieties 1' harvest 2'"' harvest 3rd harvesitotal - 
(67 DAS) (74 DAS) (82DAS) yield 

kg/ha kg/ha kg/ha % 'Fetal (kg/ha) 
Total Total 

E3ARIMug-2 613.0cd 50.36 388cd 31.88 216b 17.74 1217c 

BARE Mug-3 6440. c 50.54 376 d 29.51 254 a 19.93 1274 c 

BARIMug-4 712.7b 51.74 407bc 29.57 256a 18.65 1376b 

BARI Mug-5 736.0 b 52.08 426 b 30.14 251 a 17.76 1413 b 

BARL Mug-6 785.0 a 52.96 489 a 32.99 2.8 b 14.03 1482 a 

BINA Mug-2 578.0 d 50.61 346 e 30.29 217 b 19.00 1142 d 

BINAMug-5 702.0 b 50.94 403 be 29.24 273 a 19.81 1378 b 

CV(%) 2.44 2.46 4.19 1.89 

LSD (0.0)) 	41.45 	 24.87 	 25.01 	 62.42 

Data are average of three replications. Figures with same letter in column are not 
significantly different at 1% level by DMRT. 

66 



4.11.1 Effect of MVNIV on yield of different rnungbean varieties 

Yield and yield contributing characters were seriously afThcted by MYMV 

infection. Yield of seven mungbean varieties varied significantly. The yield was 

highest in BARI Mug-6 (1482 kg/ha) which was followed by BARI Mug-5(14 13 

kg/ha), BINA Mug-5 (1378 kg/ha) and BARI Mug-4 (1376 kg/ha) while, it was 

the lowest in BINe\ Mug-2( 1142kg/ha) and BARI Mug-2( 1217 kg/ha). The 

variation in yield among different varieties may be due to inherent characteristics 

of the varieties which however, may also be significantly influenced by the 

MYMV disease incidence as shown in Figure 18 & 19. 

There was a strong negative colTelation (It2  = 0.8816 when, y = -384.79x 

2466.4) (Figure 19) between percent of MYMV infection (x) and yield of seven 

mungbean varieties (y), which indicated chat with the increase of M YM V infection 

in crop Lhere was a progressive fall in the yield.(Appendix 4) 

The effect of MYMV on the yield as observed in the present study was in 

agreement with the findings of several other workers (Gill, 1999; Jain ci at, 1995; 

Bakar 1991; lIisht ci al., 1988.). They also observed that the reduction on yield of 

mungbean occurs due to the MYMV incidence. The MYMV reduces the growth, 

vigour and photosynthetic function of the crop and thus ultimately reduction the 

yield. 
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Figure 18. Effect of MYMV infection on yield of different mungbean varieties. 
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Figure 19. Relationship between MYMV infection (%) and yield of different 
mungbean varieties. 



4.12 Relationship between jassid infestation and yield 

The infestation of mungbean by jassid was observed in the present study affected 

the yield of the crop which is indicated by the relationship between plant 

infestation by jassid and yield of seven rnungbean varieties/genotypes is presented 

in Figure 20. There was a strong negative correlation (R2  = 0.5743 when, y = 

-65.714x+1884. 1) between jassid infestation (x) and yield (y). Jassid reduces the 

leaf area by eating away the le4 which reduces photosynthesis and thus may 

ultimately reduce the yield. 

Yield losses due to infestation by jassid was agreement with sevsral other workers, 

Hassan, ci al. (1998). They reported that population of jassid showed 

comparatively higher yield loss (18.3 1%). 
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Figure 20. Relationship between jassid population and yield (kg/ha) 



4.13 Relationship between stemfly infestation and yield 

The infestation of mungbean crop by stemfly as observed in the present revealed 

that the stemfly infestation increases with the reduction of yield. In the Figure 21. 

a strong negative correlation ( R2  = 0.7694 when, y = -268.33x + 2622.9 ) between 

stemfly infestation (x) and yield (i')  of seven mungbean varieties/genotypes was 

observed. The stemfly infestation in young mungbean plant weakens the plant by 

feeding inside the stem and making tunnel and ultimately reduces the growth of 

the plant, reduces the pod and grain production. This effect by stemfly also in 

agreement with the study of Pradhan etal. (2000) and Singh c/al. (1990). 
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Figure 21. Relationship between stemily infestation (%) and yield (kgtha) of 
different mungbean varieties. 
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4.14 Relationship between pod borer infestation and yield 

The relationship between pod borer infestation and the yield of different 

mungbean varieties/genotypes are presented in Figure 22. A strong negative 

correlation (R2  0.903 when, y = -209.43x + 2346.2) was observed between pod 

borer infestation (x) and yield (y) of seven mungbean varieties. Pod borer alone 

were reported to grain losses of 136 kg/ha in mungbean ( Anon. 1986). 
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Figure 22. Relationship between pod borer infestation and yield (kg/ha) of 
different mungbean varieties. 
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4.15 Relationship between semilooper infestation and yield. 

Semilooper infestation also directly affected yield of mungbean. With the increase 

of plant infestation by semilooper, the yield was reduced. There was strong 

negative correlation between semilooper infestation and yield ( R2  = 033659 when, 

y = -144.28x + 1631.2) as shown in Figure 23. 
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Figure 23. Relationship between population of semilooper and yield (kgfha) of 
different mungbean varieties. 
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SUMMARY AND CONCLUSION 



SUMMARY AND CONCLUSION 

An experiment was conducted to find out source of resistance against 

different insect pests particularly whitefly/MYM V infbclion in seven 

mungbean varieties. Effect of MYMV on growth and yield as well as field 

spread in relation to whitefly population (nymph and adult) was 

determined. The study was conducted also to determine the rate of' 

infestation of major insect pests such as whitefly, stemily, jassid, semi 

looper and pod borer at difibrent grwoth stage. Seeds of seven tuurtgbean 

verielies namely BARI Mug-2, BARI Mug-3, BARI Mug-4, BARI Mug-5, 

BARI Mug-6, BINA Mug-2 and BINA Mug-5 in 3m x 2111 unit plot with 

specing 30cm xlO cm were sown to maintain 200 plants of each variety per 

plot. 

Data on parameters related to whitefly transmission/MYMV infbction, 

pests incidence and infestation were recorded. Whitclfy was counted 

visually on mungbean leaves often randomly selected paints on each plot. 

Data of whitefly population (nymph and adult) were collected at morning 

(7.00 am. to 9.0 am.) when whitefly was least mobile. Data on severity of 

whitefly and other pest inibstation were collected once in a week. 



The population build up of whitefly in mungbean field was positively 

correlated with the increase of temperature and relative humidity. 

Moreover, MYMV infection was positively correlated with the whitefly 

(nymph and adult) population. The whitetly population was the highest in 

the third week of May, 2006 which declined during the progress of time 

and reached the minimum at June 04, 2006. BINA Mug-2 was fliond to be 

the most preferred variety by whitefly while BARI Mug-U and I3AR.l Mug-

5 were the least preferred varieties. 

BINA Mug-2, BARI Mug-2 and BARI Mug-3 was highly suscepitble to 

jassid while, BARI Mug-5 and BARI Mug-6 was less susceptible. The 

highest number of plants (9.80/10 plants) was infested by jassid in the 

variety BINA Mttg-2, while it was the lowest (5.83/10 plants) in BARI 

MUg-S. Jassid also showed a negative correlation with yield of mungbean. 

Stenifly infestation was the highest on May 02, 2006, which drastically 

declined at the middle of May. 2006. The stemfly infestation was limited at 

early growht stage. The highest stemfly infestation was recorded in the 

BARI Mug-2, while it was lowest in BARI Mug-5. 

[he highest Pod borer infestation was found in 13AR1 M1.114-2 (5.64%), 

while it was the lowest in BARI Mug-6 (4.133%).1-Iowever, the pod 

infestation was the hightest in BINA Mu1(1-2 (11 .35%) and was the lowest 

in BARI Mug-6 (6.74). 
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Semilooper infestation was the highest recoreded in BARI Mtig-2 (3.86/10 

plants), while it was the lowest in BINA Mug-5 (1.33/10 plants). 

All the pests infestation as well as MYMV infection were strongly 

negatively correlated with yield Of mungbean. Among the mungbcan 

varieties the highest yield (1482 kg/ha) obtained from BARI Mug-6 while, 

it was the lowest (1142 kg/ha) in BINA Mug-2. 

75 



RECOMMENDATION 



RECOMMENDATIONS 

Based on all the parameters studied BARI Mug-6 and BARI Mug-5 

appeared to be the best varieties in terms of resistance to whitetly, MYMV 

and other pest incidence as well as grain yield. 

Further field trial should be conducted with the variety BARI Mug-6 and 

BARI Mug-5 to test their relative resistance against pest complex 

particularly whitefly and MYMV. 
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APPENDICES 

Appendix 1. Meteorological conditions and number of whitetly l)optLl2Ltiort during 
the crop growing season. 

ir Temp. Relative Whitetly Whitcfly Mont=- !ç) Ilurnidity(%) !(ath!1t) 	i  (Nyjl) 
Apri),2006 

1* 29.4 63 5.37 9.04 

May,2006 
I 30.6 65 7.80 11.42 

2 31.5 73 11.38 14.71 

3 32.2 79 18.23 20.33 

4 32.4 77 11.23 14.38 

June,2006 
1 32.8 74 4.14 7.86 

I stands for 25th April i.e. F' week, 2 for 2u week, 3 for 
3rd  week and 4 for 4th 

week of respective month 

Appendix 2. Trend of whitcily population (adult & nymph) and (%)MYMV 
infected plant in different mungbcan varieties 

Varieties 
	Whitefly (adult) Whitefly(ryrnph) I (%)M YM V infected 

BAR! Mug-2 11.16 ab 16.38 ab 3.29 ab 

BAR! Mug-3 10.60 b 14.55 b 3.06 bc 

BARI Mug-4 9.60 c 10.44 cd 2.85 cd 

BAR] Mug-S 8.44 d 11.55 c 2.69 d 

BAR] Mug-6 8.27 d 8.61 d 2.68 d 

BINA Mug-2 11.88 it 18.44 it 3.40 a 

BINA Mug-S 8.94 cd 11.77 c 2.78 d 
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Appendix 3. Scasonal abundance ofjassid, steinfly and seinilooper in seven 
imingbean varieties duiitg the crop growing season , Kharif-1, 2006 

Observation Date No. ofjassid/1O No. ofstemfly/1O No. of 
plant plant semitooper/l 0 

25/04/2006 2.26 2.10 (18/04/06) 1.37 

02/05/2006 3.60 2.20 2.57 

09/05/2006 6.33 3.29 3.24 

18/05/2006 15.90 1.91 2.19 

28/05/2006 11.04 0.76 (16/05/06) 1.23 

04/06/2006 10.22 

Appendix 4 Effect of MYMV infection on yield of different mungbcan varieties 

- Varieties 	 Yield (kg/ha) 	(%)MYMV infected plant 

RARIMug-2 	 1217c 	 3.29ab 

DARt Mug-3 	 1274 c 	 3.06 be 

BAR! Mug-4 	 1376 b 	 2.85 ed 

BAR! Mug-S 	 1413 b 	 2.69 d 

BARI Mug-6 	 1482 a 	 2.68 d 

BINAMUg-2 	 1142d 	 3.40a 

BINA Mug-S 	 1378 b 	 2.78 d 

L i Li r :j r y 
........- 
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