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CHAPTER I 

JNTIDUJCTN 



n 

INTRXTCTION 

alses form the most important grip of food crops 

grown in India. Pulses are not only important'sources of 

protein in average Indian diet, but they are well known for 

their contribution in maintaining the soil fertility through 

their biological nitrogen fixing quality. Inspite of this 

their productivity and production have been stagnant for a 

significant duration. Some pulses like green grain, black 

grain, pigeonpea etc. are grown during kharif season, while 

others like chick pea# lentil, pea etc are grown during 

rabi season. The production of these pulses can be increased 

either by increasing productivity or by bringing more area 

lauder palses,, In this context,, cultivation of pilses during 

swer season has its own importance. During last few years 

attempts have been made to breed varieties suitable for suier 

cultivation under intensive pulse research prograune. M a 

results- esult many early maturing varieties of green gram have been 

developed, 

Green gram is a rich source of nutrienta It 

contains 24 per cent protein, 1.3 per cent fat, 3.5 per cent 

minerals, 57 per cent carbohydrates., 0432 per cent phOepI1orua1  

0,12 per cent calcium, 0007 per cent iron, O04 per cent fibre, 

and its every 100 g grain gives 334 K Cal energy 

LQopa]au et al,, 19774 
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In India, the total area under green gram is about 

25 laths hectares with production of about 8 lath tomes, 

giving an average yield of 3.2 quintals per hectare. Its 

major growing states are Maharashtra, Madhya Pradesh, 

Uttar Pradesh, lkinj ab, Andhra Pradesh, Rajasthan, Karnataka 

and Tanti Nadu. 

Summer green gram is grown in Bundelkhand and to 

a limited extent in other parts where irrigation is available. 

The exact figure of its area and production in Madhya Pradesh 

is not available. 

In this context, Puss Baisakhi is one of the 

varieties developed and recommended for summer cultivation. 

It is a quick maturing (65-70 days) variety, photosensitive, 

temperature tolerant and yields 5 to 10 quintals per hectare 
-- 	

, It is not only very much suitable 

for summer season but has wider adaptability. 

Inspite of development of early maturing promising 

varieties, average yield of green gram in the state has been 

significantly low (283 kg/ha) &ztovariotis factors respon-

sible for such a lower yield, the colossal damage caused by 

various insect pests has played a significant role. There 

are about 60 insect species attacking the green gram in India 

and abroad, as reported by various workers (shrivastava. 1964 

and Nyar It 21., 1976). 
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The insect pests of green gren reported from 

Meihya Pradesh are Galernaid flea beetle, 	 obt 

Jacoby, grei J assid 	 (Pruthi) • linseed caterpi. 

liar, fizedpja2za exiSMA (Ibbn) . tab éco caterpill , 

(Wik)* green  f9emiloopero  ThvsoDluaia (Plusia) Origh 2& (Pabr), 

til hawk moth' çIoptia jjtXg West, horn caterpillar, 

poppilI lie  Bihar hairy caterpillar, 	39cm (crj) 

ba (wlic)j tfly, Ojyft (Melq 	pb 

	

(Tryon) , whitef1y4 	 (Ouen) • brown caterpi 11 

jppan Mey0, pod borer, 	gst ali (Geyer)"',  

blue butterfly,,," 	 gtou L,, banded blister beetle* 

Pabr, hairy caterpillar, 

	

ltl,1  bean aphid, 	cgp Koch.., pea thrip 

AMUMA Bagna1l o  green stink bag, 

(Id,nn. ) , pea leaf miner, 	t'; A1=2 A Meigen and pae 

beetle,' Callosobruchus spp. (Gadkari wd Singh, 1979 and 

Od ak, 1981), 	 0 

It of various in seat pests attacking grem grem 

the crop 9=m in cummer is severely damaged by thripa 

- 	 Z1T 

pi1t8 were reported at Jabalpur ceasing 50 per cent reduction 

in yield (ek'1984). These are small blak and brwn coloured 

ineects which lete the leaf surface causing a lot of leaf 

curling giving Sickly appearee to plants, The  thrips start 

appearing fran one week  old czop and maltiply very rapidly, 
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Mu its as  well  as  nymphs congregate on lower side of leaves 

and czse large scale devastation of the , mmnec rming crop 

A survey conducted in 1974 summer to find out the 

major pests and diseases of sumer ming crop grown in 

C1attisgath and.  Balaghat Districts revealed thrips and yellow 

mosaic to be the only factors mainly responsible for heavy 

losses to crop. (01ak49800 

The yield losses sustained by summer uning due to 

the attack of various insect pests can effectively be 

minimised if careful Sbadies are me in respect of the pest 

compi, their occurrence and timely control measures. 

Zn Madhya Presh and in the country at larçe Very 

little wo&i sernis to h*ve been done on the above aspects. 

Present investigations were therefore, undertaken on eummer 

grei gran (Papa Baise3chi) with the following objectives s 

1,0  To record the incidence of the insect pests through out 

F 

2. EVluatjon of insecticides against major pests like thrips. 

34• RIUMtIon of losses caused by tbAPS to the 3er green 

grain. 
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REVIEW OF LITERATURE 

Very little literature is available on the work 

related to insect pests of green gram specially grown during 

summer season. The review work collected here, therefore, 

includes the work reported on green gran grown both in 

kharif and summer season 

2.1 Incidence of insqct Pest. 

Srivastava (1964) and Nayer It gl. (1976)listed a 

number of pests of kharif green grin viz., brown caterpillar, 

Anarsi a eph.pn1, (May) • aphid Aphis crecoivora (Koch.), pod 

borer.Mezucp testulelis (Gayer), blister beetle,Mylabris 

Egjjg_1&tA (Fabr. ), Bihar hairy caterpillar Prisie 2blima 
(wik.), sphinx caterpillar, Herse convolvult L,, blue butterfly, 

Lampidgs boeticus CL.), leaf roll er, koroema indicata P,, 

leaf roller, Bicosma melanaula May., Tricentrus bicolor Dist., 

bug, Chuliops fallex Scott., Zaphanera Pablica (Singh), bug, 

jptortus ggdq§jris F., butterfly, michrvsops qngJul (F.), 

Afltjcaraie irrorata  B., iblemrna h2MLr—h_0d_A Wlk. • Heliothis 

dg 	He., Ceratina binchni Ckll,, Alcides collazt. P. 

EMghZtXchkMg aunconis Mshll,, Apion npilum, Pet, and 

Azpsja MLtXLqjM B. 



The galerucid flea beetle. Msjt obre, 

Jacob., green j  as sid, qsç ra, 	(Pzuthi), steinfly 

(Mql 	t 	 (Tryon) were the main 

pests of green grew during young stage (Saindersi 1968# 

Sexena, 1973: Sharma and Bhalla, 1977 Gupta and Saxena, 1979 

and Saxena £.t &U 0  1981). 

Gibson (1969) reported &QbxC_UXella to attack the green 

gran crop as soon as seedlings emerged sit. The infestation by 

these beetle according to Monymc*is (1971) was severe from 

July to October but it was more harmful to young plants 

Stnfly 	 also attked the young crop. 

Singh and Singh (1971) investigated the succession 

Of the  pests and their polaton built up in the gten graa 

(khavifitvari6tr 5.45)  at  New Delhi1 There were three major 

pests vi U Mumaissa 	(Jasaid) • 

(semuoop r) and Pyv 	arço3 (Gc 	(leaf miner).*.  

and'Ibur minor pests 	 VI 4 	(green bug),, 

2 	. 	(grass hopper), 	 (leaf roll ) 

and 2MLIgaShVIgtM ep. (pulse beetle), 	 stages 

Of plant 	 3jd and semiewleoper appeared flr5t 

followed by leaf mine, the pep1etion of which continued to 

build up and attained peaks atmzitaneo sly by the thixd. 

week of Se tnb IM during  the active Vegetative stage Of  the 
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crop. The highest incidence of jassid, leaf miner and 

semi-looper was 86, 38 and 6/9 plants respectively. 

In Madhya Pradesh, Galerucid beetle, Madurasia 

obscurella Jacoby,-  pod borer, Meruca testulalis. Jassid, 

..kerii,, white flies Benesia tabeci were reported as kharif 

mung pests (Oak, 1973). 

Peter (1973) reported 9.seoli. S.4tuza, 

Lamprosoma dienenaijs, Apoqonia spp,, agria  sp., Riptortus 

linearis (L.), Maladerp sp., Lepadoretus $1)., AtractOmorPha 

sp., Elimaca sp., Coptooina sp., and Bothroqonia farriuqinep 

(F.), as the pests of green gram in Malasia. 

Q:lak (1974) reported that mung crop grown in summer 

was severely damaged by thrips, CaliothElpA indicu§ Bagnall. 

He also reported that thrips both young and adults congregate 

on the underside of the leaf and fed on the leaves scrapping 

the chlorophyl resulting in crinkling appearance of the leaves. 

saxena tt Al., (1976) reported that insect pests 

attacking summer moong were flea beetle daftr"ijL obscurefla. 
stemfly OehL omVia phesepi  and jassid .!!Pasca 

Pablo and Pangga (1976) frQn Zimbabwe reported a 

1*uaber of pests on green gram which include phiaWi& 

(elanearomv'za) phaseoli (Tryon),  Aphis criccivora Koch., 

Mc,cis undej andZc.Lia 	?ticae, 
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Srivastava and Singh (1976) reported Mobscurella. 

tabaci, Adisura pikingoni, Q.!aix, Amsacta app.. 

Diacrisia oblique and Chrotoqonus trachsrpterus as the pests 

of green gram in Utter Pradesh. 

Bott and Kingston (1976) reported green stink bug 

ezara viridula (Linn.) as a major pest on green gram in 

Australia. 

Pal jj Al. (1977) found aphid and moong weevil 

CYrtozemia counata MShle  to be the main pests of green 

gran throughout the crop growing season at Jodhpur. 

Singh and Singh (1978) reported green gram to be 

attacked by F.kerri. .orichalcea, j.viridula. 	velox 

Pthr., a.exioua, Cpllosobc! 	app,, 	 .tpbai and 

2.2haseoli at New Delhi. 

The Nymphal population of.E.kerri were monitored from 

late April or early May to late September at Hariyana. 

Population began to increase. with the onset of the monsoon 

rains after mid June, and peak numbers were recorded from 

mid July to mid August and late July to late August in next 

Year*  (Chidhary. Yada'v, Poonia and Rastogi, 1977-78). 

Gupta and Singh (1978-79) reported larvae of 

orocercgp, sp. • dnaging green gram (. radiata) and black gram 
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(v.mungo) at Varanasi during rainy season. The peak period of 

attack was July-September and 20 to 30% of leaves were damaged. 

Between 8 to 12 lazvae were present in damaged trifoliates in 

every 10 plants. 

Gupta and Saxena (1979) noted that the young crop 

of green gram was attacked severely by 11.obscurellao whereas*  

in slightly older crop the attack of Jassid was more' 

In Madhya Pradesh, M.pbscurellp, Thysanoplusee 

orichalcea (Fabr.,). E.kerrt, Spc.opterp exigup (}bb.), 

lcherontta §= west wood., Herne convol'vuli L., S.litura, 

Spilosoma (aacrisip) obliaua (Wlk.) O.pheseolj. B.tabaci, 

Marsie ephippias Mey., Meruca testulalis (Geyer), Lanpides_ 

boeticus L.. Mylpbris rustulata Fabr., a 10sobruchus sp., 

and Msacta moorei Buti., were reported as green gram pests 

during kharif season (Gedkari and Singh, 1979 and Qiak, 1981). 

Odak (1980) reported incidence of as many as 150 

thrips/20 plants on summer green gram at Jabalpur. 

Chhabra tt JL1,, (1981) from Ludhiana reported the 

bean aphid, Aphis criccivora Koch. and whitefly, RAMLall tabaei 

qenn.) at vegetative growth stage of green gram. 

(1980) reported flea beetles to be a major pest 

in kharif crop. They are small nocturnal insects • which 
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stippled the leaves of host plants with small more or less 

circular holes. About 9 to 10 holes per leaf were found to 

be mode by this beetle affecting about 50 per cent leaves 

of green gram under Jabalpur conditions. He also reported 

brown caterpillar Anartia ephiuppi as Mey, • pod borer 

eruCp testulalis and blue butterfly Lampides b§q&icuo Ii,, 

to be important pests of floral and fruiting parts of black 

gram*  green gram and cowpea. Further, he reported damage 

by Banded blister Mylabris oustulata Fabr. on flowers buds 

and green pods of the pulses. 

Saxena (081) reported j.obscurella and A.kerri attacking 

young crop of green gram at New Delhi. 

At Kanpr, insects pests generally found on summer 

moong were Thrips, Caliothrips ipdicus Sagnall, jassid, 

knpoaaca app., whitefly, Bapesia tabaci, flea beetle, Monolepta 

sianeta galerucid beetle, Lapadoratus sp., senilooper, Plusia 

orichalsia, stemfly, OphLonwi 	 Hairy cat .rpi]lar 

iacrisia obljaua (Anonymous, 1982), 

2.2 Qhical control 

Ayyar (1919)  claimed effective control of thrips 

infesting onion and cabbage by using one and half pound 

Of fish oil, resin soap in 4 gallons of water. 
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Sharma and Bhal],a 063) conducted 'trials against thriis 

damaging apple blossom and btained prcznising results with 

dieldrin at the rate of 005 lbø. per 100 gallons of water. 

Singh and Vaishnpayan (1967) reported a spray of 

MT and BIC O25 per cent to be very effective in ctro1]ing 

U 

Vevd (1968) recaumded following insecticides for 

the control of thrips, 

Dusting B}C 10%I 8-10 kg/acre or DD S%@ 68 

kg/acre or carbaryl iC% @ 6.8 kg/acre at an interval 

of 10I5 daya 
Or 

SPraYinq 1)T 50 WP @ 1t,5 kg/acre or BHC 50 WP 

• 1,5 kg/acre at au interval of 15.4O daya 

Or 

Spraying Linde 20 B.C. @ 500 ml or DI)? 25 B.C. 

	

@ 1.5 litre or dimethoate 30 	@ 1.5 litre Or: 

Endrin 20 B,C. @ 400 ml/mare at an interval of 

15 dyu 

.Mølathion. tttometOn, parathi on phosphnidon, in b7I 

demi were also recomnend.d 	him 
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ak (1973) conducted an insecticidal trial against 

pest complex of summer oung crop. The soil treatment with 

disulfoton 5G and phorate 100 ® 1 kg a.i./ha, each in 

combination with foliar spray of monocrotophos 0.04% and 

monocrotophos alone were significantly effective not only in 

reducing the population of thrips but also recorded signifi-

cantly higher yields also. He also reported that Disulfoton 

alone was effective in reducing the population of Jassids 

and whiteflies and in genera]., seed treatment with Cax:bofuron 

(1350) was found to be effective treatment as regards percen-

tage of leaf damage. number of holes per leaf by .2bscu2I 

and percentage of pods damaged by borer. 

Qak (1974) reported 2 sprays of monocrotophos 0.04% 

to be effective in reducing thrip population on summer using 

crop. 

Odak and Thakur (1975-76) tried monocrotophos 0.04% 

alone and incombination with soil application of systemic 

grwnilar insecticides (Disulfoton @ 1 kg a.i./ha) and water 

spray against insect pests of summer using found all treatments 

except Water spray to receive significantly lower population 

of thrips as compared to control. 

They also reported that out of various insecticidal 

treatments including that of soil application with phorete 100. 
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quinaiphos 5G, disulfoton 5G, and seed treatments with 

carbofuron 50 W.P. tried against insect pests of kharif 

green gram, disulfoton SG followed by monocrotophos spray 

and monocrotophos spray alone had significantly less number 

of holes/leaf. Al]. the insecticidal treatments had low pod 

borer damage. 

Saxene 	. (1976) reported seed treatment by 

carbofuron 2% to be effective against insect pest complex 

of green gram giving yield increase to the extent of 82i2 to 

110%. It proved more effective than disulfoton 5% granules. 

Vyas and Saxena (1976-77) reported delr in germi-

nation of crop treated with phorate and disulfoton granules 

and recoranended their use not exceeding 6% concentration. 

According to Anonymous (1978-79) • the only pests 

causing damage to mung crop at Jabalpur were Jassid and 

thrips. Among the insecticidal treatments Solvirex 5% 

alone or in combination with monocrotophos 0.04% proved 

significantly superior not only in reducing the population 

Of thrips but that they were effective till 3 weeks after 

application of insecticides. 

Field tests carried out in Haryana India to evaluate 

the effectiveness of 9 sprays and 7 dust formulations of 
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insecticides against Medas uria 9 	re culla Jac. whiteflies and 

pod borers on mung bean (.iata) during kharif (hot) season 

showed sprays of 0.04% monocrotophOs. 0.07% endosulfan and 

dusts of 2% neen seed kernel (4iraCta Indica). 4% phos alone. 

5% carbaryl, 4% endosulfan or 10% HCH to be effective in 

controlling the insect pests (Yedav and poonia,1978".79). 

According to Anonymous (1980) thrips, 	Jthi 

j4ic and qir2. thrins distali of green gram can be 

controlled by seed treatment with 4% carbofuran on weight 

basis orpre-sowing basal application with phorate log 

aldicarb 10(3 or disulfoton 5G at the rate of 1 kg a.i./ha, 

followed by monocrotophOs 0.04% or endosulfan 0.071% or dimethoate 

0.03% spray at the rate of 600 to 1000 litres/ha. 

Dusting with the endosulfan, malathion, methyl 

parathion or cuinalphos dusts at the rate of 20-25 kg/ha 

4-6 weeks after sowing was also recommended to control 

whitefly, Benisia tabaci (Anonymous.1980). 

In controlling Aphid and Thrips, malathion 0.05%, 

dimethoate 0.03% or monocrotophos 0.04% spray was recommended 

(Anonymous, 1980) . 

Was jj Al. (198) determined residues of foliar 

application of monocrotOphos 004% on green gram and did not 

observe any detectable residues at harvest. 
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Yeda, j& AL* (1981) evaluated a number of insecticides 

against insect pests of green  gram and fonnd monocrotophos 

0004% and endosulfi 007% to b e most effective 

Application of Aldicarb 100 or Disulfotan 50 or 

Phorate 100 at the rate of 1  kg/ha at the time of sowing 

were recaunend ed to control thrips, j  as sid, whitefly and 

etfly of mminmer  mung (Monymous. 1982). 

aJc '(1984) reported Diayaton 5G or solvirex or 

phorate 100 @ 1 kg a,i,/hao  applied in furrows at the time 

Of sowing followed by two sprays of endosulfan 35 E C, 

(i litre1aa)or monocrotophos 40 EC. (oo ml/ ha) once four 

weeks after and the other six weeks after germination to 

effectively ntrol most of the pests of kharif ming or 

alternatively 'leaf eating insect' ac*ild be 0cntrolled either 

by foliar sprays of monocotophos or endosulfan or by 

dusting the crop with BW 10% 0 20 kgAaw 

Vezy little wok seem to have b 1 done on this 

pt a is evident from the literature. 

Mand (1926) reported that in addition to ectizg 

as poflinatore thripa blight the flowers and destroy tender 

pSrta of the blooin. 

J4' 
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Andrewartha and Kilpatrick (1950) recorded that 

apple blossom thripso  Thrips imaqinis Bagn. consumed a 

lot of pollen during the course of their feeding and 

sucked the sap from the stamens and the ovary causing 

then to wither and die. 

Ananthekrishan (1955) reported considerable damage 

by Thrips rialmi karny to s as enum flowers. 

Seshagiri 11 AA. (1968) observed losses to the 
extent of 67.1 per cent in pea crop due to Cpljothrjps 

indicus Bagnall, 

Rawat It U1, (1969) reported 36.0 per cent reduction 

in pod setting in red grain due to ankliniella lphurea 

(Schmutz) and Taeniothrips niaricornis (Schniutz). 

In an experiment conducted at Jabalpur on summer 

mung crop a foliar spray of monocrotophos 40 E.C. 

(750 ml/ha) gave effective control and recorded 250 kg more 

Yield (Anonymous • 1973-74). 

Odak (1974) carried out a survey of insect pests 

Of summer sung in Madhya Pradesh and reported thrips to 

be a major pest causing 25 to 30% reduction in yield. 

A survey was conducted in summer to find out the 

major pests and diseases of summer mung crop grown in 
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Chattisgarh and Balaghat districts. Thrips and yellow 

mosaic were found to be only factors mainly responsible 

for heavy losses to crop (Anonymous.1974). 

•&c and Thakur (1975-76) found foliar spray of 

monocrotophos 0.04% alone controlled thrips, recording 

significantly higher yield (833 kg/ha) as compared to 

control (432 kg/ha) in summer mung. 

Oak (1984) conducted plant protection trial on 

summer mung crop on cultivators fields in Bilaspur and 

Balaghat districts of M.P. and reported losses to the 

extent of 125 and 200 kg/ha respectively due to thrips. 

Cost benefit ratios of 10  .5 and 1:4 respectively were 

reported by him due to insecticidal treatment. 



CAPTR HE 

MATERIAL AND METHODS 



MATERIAIAt AM MPfl?}DS 

The field investigations On the incidence of insect 

pests on summer green gran 	eat) wfte carried out 

in the crop sown on the area of Nucleus Project, Department 

of Plant Breeding and Genetics while that on chemical 

control and losses caused by them on the crop was carried out 

In the experimental area of the Department of Entomology 

Jawaharlal Nehru Krishi Via hwa Vidyal a,Jabalpir ()UP* ) 

during auaer season (March to May 1985). 

A regular survey starting fran one week old crop 

was carried out at one weeVs interval to record different 

pasta of stunmer mung. The insect pests appearing on crop 

right from one week old crop upto harvest were rcor&. 

The crop was kept unprotected for this rpose The 

sienae in which t  pests appeared was also noted.he 

status of different insect pests recorded was determined 

On the basis of "the den age caused W them 

Pr observation a sample of 20 plants randanly 

selected from the field was chosen and popilajon of 

different insect pests thereon Was assessed, Observation 

on different insect pests were recorded as detailed below, 
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Thrips $ In early stage of crop growth observations were 

recorded by counting both nymphal and adult population of 

thrips on each plant individually. In the later stages 

of crop growth the population of thrips was assessed by 

shedding each plant on a piece of white paper and counting 

total number of nymphs and adult thrips 

Other insects ; For observing other insects, different set 

of 20 plants was used and the population of j assids, white-

flies, flea beetle and others were counted thereon without 

disturbing the plant. 

3.2 Chemical control 

A field experiment was laid out in a simple randcmi ned 

block design with 12 treatments replicated four times. The 

treatments consisted of ten insecticides, plain water and 

control as detailed below. 

1eld specifications and layout 

The layout and the randomized arrangements of 

treatments is detailed in 11g.l. 
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3.2.1 plot specificj9 

Plot size (Gross) $ 1.5 x 3 m 

Plot size (Net) a 1.2 x 2.90 m 

Number of replications $ 4 

Row to row distance $ 30 cm 

Plant to plant distance $ 5 cm 

Total area * 30x 16 sq. mt. 

Fertilizer applied 9 25 kg N and 40 kg 

P205 /ha 

Date of sowing $ 22ndMarch.1985 

Number of irrigations $ 3 

Number of weedings : 2 

Treatmen 

5. No, Chemical name Ccmnercial Formulation Coc, Quantity 
name 	 used used/litre 

1. NexJ.on Bromophos 35 E.C, 0,035% 1 ml 
29 Acephate Orthene 75 S.P. 0.075% 2 gm 
3.  Decamethrin 1ecis 25 E,C. 0.004% 1.6 ml 
4.  Cypexmethrin Cymbush 25 E.C. 009% 0.36 ml 
S. Fenvalerate Sumicidin 20 E,C, 0.02% 1 ml 
6, Monocrotophos Nuvacron 40 E,C. 0.04% 1 ml 
7. Phosphenidon flimecron 85 E.C. 0.05% 0.58 ml 
S. Endosulfen Thiodari 35 F. C. 0.07% 2 ml 
91 CuinaiphOs rcalux 25 1.C. 0.025% 1 ml 

10.  Oxidemeton Metasystox 25 E,C. 0.25% 1 ml 
methyl 

11.  Tater spray - 
12.  Control - - - - 
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After seeding on 20th March. a cone up irrigation 

was given on 22nd Marc h,germinatiofl started on 25th March 

and Was complete by 26th March. The weeding was done on 

28th March and on 28th April white the crop was irrigated 

on 10th April and 2nd May. 

The insecticides were applied in the field with 

the appearance of pests on the crop. In all, tn sprayings 

were given, one on one week old crop and the saa,nd on four 

weeks old crop. The quantity of spray liquid used was 

400 ml/Plot i.e. 900 it/ha. A 3 litre compression sprayer 

was used for spraying. 

3.2.2 Method of observation 

Observation on total number of thrips were recorded 

on 20 plants/plot rand only selected from each plot. Details 

of observation were same as mentioned in 3.1. 

Pre treatment observations were taken 24 hours 

before spraying while post treatment observations were 

taken 24 houzs, 4 days. 7 days, iS days, 21 days and 27 days 

after treatment. 

3.2.3 Grain  weight agein vield  

One thousand seeds randomly taken from each plot were 

weighed.r,tean of the four replications was calculated and the 

data thus obtained were put to statistical analysis. 
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3.2.4 Grain yield 

The grain yield from each net plot was recorded 

at harvest and subjected to statistical analysis. 

3.3 stimatignof losses 

Losses caused by thrips were estimated by a non 

replicated paired plot design. Variety Pusa Baja akhi was 

sown in two adjacent plots, each measuring 10 x 5.sn. One 

was treated with monocrotophos 0.04% used @ 2.5 ml/plot 

i.e. 500 ml a.i./ha, while the other was kept unprotected. 

In all two sprays, one on one week old crop and the second 

on four weeks old crop were given. Like-wise, net plot 

yield from each plot was recorded and was converted into 

kg/ha. Accordingly the cost benefit ratio was worked out 

taking into account the prevailing market price of 

insecticide, mung grtha and labour cost. 

3.4 Statistical angyaji 

The data on pest population was subjected to 

statistical analysis after converting then in transformed 

values 	0.5. The data this transformed was subjected 

to statistical analysis for knowing the significance of 

different treatments. Similarly, data on one thousand 

grain weight and grain yield per net plot were also subjected 

to statistical analysis. 



Following analysis of variance table was used 

Source of 	df. 	S.S. M.SS. 1b 	ft 
variation 

1. 	Block  

2, 	Treatment 	(t.i) 	- 

3• 	Error 	(r".i) (ti) 

1tal 	Ztsl 
-- 

U 



CHAPTER 

EXPERIMENTAL flNDHE11GS 



EXPERIMENTAL FINDINGS 

The results on the incidence of insect pests, their 

chemical control by some morden insecticides and losses caused 

by major pests like thrips, Cpliothrips indi.cus Bagnall on 

summer green gram, Vjgna 	j. 	are given in this chapter. 

4.1 Incidence of .nsect sts 

Incidence of different insect pests On summer 

green gram Vign radiatawas recorded at different stages 

of crop, that is, during vegetative stage (28th March to 

23rd April), flowering and podding stage (24th April to 

15th May) and at harvest (22nd May). A list of pests 

recorded on summer green gram is given in Table 1 The 

nature of damage caused by each pest along with the pest 

population recorded is also described in the following 

pages. 

Table 1. 	Pest complex of green gram. 

S. No. Name 	Entomological name Order Family 

1.  Thrips 	Ca1jothr1 	i_ndiaus Bagnall  Thysanoptera  Thripidae 

2.  Plea beetle 	edurasia obecurella Jacoby Coleoptera Galexucidae 

3.  Jasside 	±srasca icri (Prathi) Ilemiptera Cicadellidae 

4.  Pod borer 	Meruca 	 LGeyer) Lepidoptera Pyralidae 

5.  Green semi- 	v8anoD1usi Lepidoptera Noctuidee 
looper 	 (Pabr) 

6.  White fly 	 tabaci (Guen,) Hamiptera Aløiodidae 

7 Id,red 	 }bbn.) Lepidoptera Noctuidee 
caterpillar 

8. Bihar hairy RJWKkqJa obliia (Wlk.) Lepidoptera Pyra].idae 
caterpillar 
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4.2.1 Thrips 9c!;iP Lacia Bagnall 	 I  

These are small black and brown c8loured insects 

which lacerate the I aef surface causing a lot of curling giving 

sickly appearance to pIaflta1 nymphs and adults reap the 

ventral or dorsal surfaces of tender leaves and flowers and 

suck the oozing cell sap. The infested leaves become 

discoloured ghovirpg whitish specks, Adults as well as 

Dyflipha congregate on lower aide of leaves and cause large 

scale devastation of the sununer mung crop. 

4,2.2 flea beStl6t, 	 U Jacoby  

3 

The  adult flea beetles attack the young plants as 

sOOfl as they berge. These are small yellowish brown 

nocturnal insects which stipple the leaves of green gran. 

Small whitish specks and tiny holes result due to their 

feediago The affected young plants do not have enough4.  

foliage to tolerate the voracious feeding and the d an age 

caused and  usial1y is quite devasting Witch emamt, to a 

loss of relatively large pezentage of leaf surface with 

resultant ls in plant vigour and in severe cases  death 

of plants. 

i 

V. 



NA- 1 CriikLed LeVss (cl!i:t 
2. He1thy Leaves 
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4.2.3 Jassids, Amrasca kern (Pruthi) 

Both nymphs and adults suck plant sap. Infested 

leaves become britle and dry. Due to heavy desaping, 

Plants show poor growth. 

4.2.4 Pod borer, 1jeruca testula.)i (Geyer) 

The larvae feed and damage the leaves, by rolling 

and webbing them. At flowering and pod formation stages 

they feed on flowers • buds and pods by webbing them 

together. 

4.2.5 White fly, Bemisià 	(Gunn) 

The nymphal stages suck up the cell sap. The 

adults act as vectors of yellow mosiec disease and as 

such they are considered important. 

4.3 Porulatton of insect pests 

The data on average population of different insect 

Pests/20 plants recorded at each stage are presented in 

Table 2 and are diagramatically presented in Fig. 2. 

4.3.1 Thrips, qAjjq 2iJ2L  indicus Bagnall 

Thrips were the first to appear on the crop at 3 leaf 

stage, that is. on about 7 to 8 days old crop. As many as 
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65 thrips per 20 plants were observed on I week old crop. 

The population then declined and continued to remain so 

throughout the whole vegetative stage. M average of 

52 thrips/20 plants was recorded during the vegetative 

stage At flowering and podding stage the population 

again increased slightly; declining in subsequent weeks 

till the population reached 7 thrips/20 plants at harvest. 

An average of 24.75 thrips/20 plants was recorded during 
0 

flowering and podding stagei 

4 • 3.2 	ea beetle, M Jft 	 reUMJacoby 

In the first week after germination the population 

of flea beetle was very 1ow that is, 6/20 	wInch 

incxsed to 20 beetles/20 plants in 2nd week, 

subeapent weeks the population renamed more or less so 

throughout vegetative stage of the crop recording an average 

of 165O beetles/20 plants, The flea beetle population was 

practically nil in the flowering and podding stage of . the 

crop. 

43.3 Jassid, 	 a&& (Pruthi) 

I&ke that of flea beetle the population of j  asaids 

was low i.e. 3/20 plants on one week old crop but on 15 days 

old crop it jncz,ea*ed to 20 j essid&/20 plants and continued 

to rnain so throughont the vegetative 'stage of the WOON The 

r. 
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average j assid population during vegetative stage was 

recorded to be 15.75/20 plants. The average population 

of the pest remained low (4.75/20 plants) during flowe-

ring and podding stage while nil population was recorded 

at harvest. 

4.3.4 white fly, Bemesia jabaci (Guen.) 

Its incidence was first recorded on 15 days old crop 

when as many as 9 white flies/20 plants were noted. Their 

population remained more or less sane till three weeks old 

crop, but it reached its peek (17/20 plants) on four weeks 

old crop. The average population recorded during vegetative 

stage was 925 white flies/20 plants. No Population  was 

recorded in the earlier part of flowering and podding but as 

many as 14 and 9 white flies/20 plants were observed in the 

subs squeflt weeks. However, their average population during 

this stage of the crop was 575 white flies/20 plants. At 

harvest practically no wld.te flies were observed. In 

general, about 10 per cent plants were infected by yellow 

mosaic. 

4•3.5 Leaf fjflg )nsect. 

Among leaf feeding insects, Only three speiese  

namely green semilooPer, 	snooluai IiCh&Cea (Febr.). 
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Linseed catterpillar, Spodoptera eadcua (Hobn.) and Bihar 

hairy caterpillar, fliricia ob].j 	(wlk) were recorded 

but their average population was very low during vegetative 

stage of the crop (1.75, 2.50 and 3.75/20 plants respectively). 

However, there was a slight increase in their average popula-

tion during flowering and podding stage of the crop (3.25,5.00 

and 2.75/20 plants respectively). 

The population of these leaf feeding insects was 

in general very low to cause any economic damage to the crop. 

4.3.6 Pod borer, Meruca 	2ii (Geyer) 

This peat appeared during flowering and podding stage 

Of the crop. fluring this stage the pest population varied 

from 9 to 14 with an average of 8.25 larvae/20 plants. At 

harvest the pod damage to the extent of 5% was recorded. 

From the population trend of different species of 

insect pests observed at different stages of crop it was 

find that the thrip was the most important pest which not 

only caused lot of leaf dame but that they were persistant 

throughout the whole growing stage of crop. The flea beetle 

was next e.n importance which caused damage only during early 

stage of the crop. The .i as aid was active during vegetative 

stage of the crop but its population was not high enough to 

ca se any appreciable damage. The pod borer did not seem 
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to be important pest as it caused only 5% pod damage. White 

fly was yet an important pest which transmitted yellow 

mosaic disease. Among the leaf defoliators all the three 

species recorded did not seem to cause any Qconclnic damage 

to the crop. 

4.4 Evaluti9fl. of insecticideg against thripg  

(Caliothriindicus Bagnall) 

The data recorded on average population of thrips/20 

plants, 24 hours before and 24 hours, 4 days, 7 days. 15 days. 

21 days and 27 days after treatments are tabulated in Table 3, 

From the table it is clear that differences in the 

number of thrips among different treatments were not signi-

ficant 24 hours before treatment indicating more or less 

uniform distribution of pest among the crop. 

At twenty four hours after first treatment, the 

differences in population of thrips 	- 

among different treatments were signi-

ficant. All the insecticidal treatments significantly 

reduced the population of thrips as compared to control. 

Water spray recorded lower population of thrips 52) as 

compared to control 74 thrips) but both of then were at 

par. Among the insecticidal treatments all treatments were 
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significantly superior to decnethrin 0,004% and water 

spray. However. acephate 0.075%, cypermethrin 0,09%, 

monocrotophos 0.04%,phosphanidOfl 0.05%, quinalphos 0.025% 

and oxidemeton methyl 0.251% were the most effective 

treatments recording zero level of thrip population. 

At 4 days after 1st treatment, the differences 

in thrip population among different treatments were 

significant. All the insecticidal treatments except 

Nexion 0.035%, phosphQnidOfl 0.05% and water spray proved 

significantly more effective as compared to control 

(93.5 thrips). Among the insecticidal treatments 

acephate 0.075%, dec enethrin 0.004%, cypermethrin 0.09%, 

fanva].erate 0.02%, endosulfan 007%, oxidemeton methyl 

0.25% continued to show zero level of thrip population 

and were significantly superior to ciinalphos 0.025% 

(20.25 thrips) phosphenidOfl 0,05% (27.5 thrips) and 

nexion 0.035% (27.0 thrips). 

At 7 days after 1st treatment, the differences in 

population of thrips among different treatments were 

significant. Fenvalerate 0.02%, decamethrin 0.004% and 

cypermethrin 0.09% with zero to 7.25 thrips were 

significantly most effective as compared to other treat-

ments  except monocrotophOs 0.04% (ii thrips) and 



endosulfan 0,07% (9.75 thrips). Phosphanidofl 0,05% (32.5 

thrips). acephaté 0.075% (38,*S thrips) ne,don 0.035% 

(38.5 thrips).,  o,d.demeton methyl 0425% (42.75 thrips) 

quinalphos 0025% (50.0 thrips), water spray (50.75 thrips) 

and control (53.75 thrips) were at per with each other. 

At 15 days after let treatment, the differences 

in thriP population among different treatments were 

0jgnificant, MonocrOtOphos 04004% (17.25 thrips), phospha.' 

midon 0.05% (21025 thrips). nexion 0,035% (21.25 thrips) 

were significantly superior to aLt other treatments eept 

aceph&te 010075% (23,0 thrips) and cypermethrin 0.09% 

(25.75 thrips) • which did not diEfer significantly fran 

each other but both were significantly better than all 

othr treatments like fenvalerate 002% (31 thrips) 

decanethrin 0004% (33.25 thrips). q4nalphos 0.05% 

(31.25 thrips), oxidenetOfl methyl 0.125% (38,75 thrips s  

water spray(42 thrips) and aontrol (44.25 thrips), Last 

mentioned three treatments were at par with ea 

At 21 and 27 days after let treatment,&  the differ.. 

encee in thrip population aong different treatments were 

not 	 indicating that all the insecticidal 

treatments lost their efficacy at this time, However, the 

popiltion of thrips during these observation varied fran 

44,5. to 91.7 thrips 
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At 24 hairs after 2nd treatment, the differences 

in thrip population among different treatments were 

significant. All the insecticidal treatments except 

endosulf n 0.07% (3 thrips) recorded zero level of 

thrip population but all of then proved significantly 

superior to water spray (17 thrips) which in turn was 

significantly superior to control (32 thrips). 

At 4 days after 2nd treatment, the differences in 

thrip population anong different treatments were significant. 

All the insecticidal treatments along with water spray proved 

significantly superior to control 129.25 thrips). Among 

insecticidal treatments nexion 0.035%. decanethrjn 0.004%, 

cypermethrin 0.09%, fenvalerate 0.02%. monOcrotophos 0.04%, 

endosulfan 0.01% and oxidenetOn methyl 0.25% recorded zero 

level of thrip population and proved significantly more 

effective as compared to acephate 0.075% (2 thrips) and 

phosphaxflidOfl 0.05% (2 thrips) and aj.linalphos 0.025% 

(1.5 thrips) which were at par with each other but in turn 

were significantly superior to water spray (19 thrips) and 

control (29.25 thrips). 

At 7 days after 2nd treatmant, the differences in 

thrip population among different treatments were significant. 

Cypermethrin 0.09% (1 thrip) and phosphanidon 0.05% (1 thrip) 

proved significantly more effective in reducing the pest 
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population as compared to other treatments except fenvalerate 

0.02% (1.75 thrips) and decamethrifl 0.004% (2.50 thrips). 

It was followed by monocrotoPhOs 0.04% (4.00 thrips) and 

nexion 0.035% (5.00 thrips) which were significantly more 

effective as compared to quinaiphOs 0.025% (11.00 thrips), 

water spray and control. Water spray, however harboured 

significantly less pest population (20.25 thrips) as 

compared to control (30.00 thrips). 

At 15 days after 2nd treatmeflt.the differences in 

thrip population among different treatments were significant. 

PhosphanidOn 0.05% (5.25 thrips) proved significantly more 

effective as compared to all other treatments • Acephate 

0.075% (12 thrips) and fenvalerate 0.02% (14.75 thrips) 

were significantly more effective 63 compared to water sprr 

(23.5 thrips), c jinalphOS 0.025% (22.25 thrips), o4deaeton 

methyl 0,25% (24.5 thrips) and control (29,00)which were at 

par with each other. 

At 21 days after 2nd treatment, the differences in 

thrip population among different treatments were significant. 

phosphamidon 0,05% (19.5 thrips), acephate 0.075% (9.75 

thrips). cypermethrin 0,09% (11.75 thrips) and fanv-alerate 

0.02% (13.5 thrips) recorded significantly lower Population 

of thrips as compared to water spray (21.25 thrips). 
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decamethrin 0.004% (22.5 thrips), ciiralphos 0.0251% (23 thrips), 

oxideneton methyl 0.25% (23.25 thrips). nexion 0.035% 

(19.75 thrips) and control (27.5 thrips). Nexjon 0.035%, 

however, proved to be least effective insecticide. 

At 27 days after 2nd treatment, the differences in 

thrip population among different treatments were significant. 

Phospharnidon 0.05% (7.75 thrips), acephate 0.075% (7.75 thrips), 

cypermethrin 0.009% (9.0 thrips) and fenvalerate 0.02% 

(10 thrips) were the most effective treatments recording lower 

population of thrips as compared to other treatments except 

endosulfan 0.07% (13.5 thrips). It was followed by monocrotophos 

0.04% (15.75 thrips) whtch was superior to quinaiphos 0.025% 

(17.5 thrips), oxideneton methyl 0.25% (20 thrips) and control 

(22.25 thrips). The latter three treatments were at par with 

each other. 

It is thus seen that cypexTnethrin 0.09%, phoaphenidoin 

0.05%, fenvalerate 0.02%, monocrotOphOs 0.04% followed by 

endosulfl 0,07% and dec emethrifl 0.004% were the most effective 

treatments in significantly reducing the population of thrips 

both after first and second spraying. However, decemethrin 

and endosulf an seemed to slightly lose their effectiveness 

15 and 7 days after spray respectively- Nexjon 0.035% and 

quinaiphOs 0.025% seemed to consistently lose their effectiveness  

7 days after spraying and hence were the least effective 
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insecticidal treatments. So was the case with water spray 

which reduced the thrip population Just after spray but had  

no effect on thrip population thereafter. 

4.5 Yield and 1000 arab weight $ The yield data and that of 

1000 grain weight are presented in Table 4. 

The differences in 1000 grain weight among different 

treatments were significant. MonocrOtOphos 0.04% recorded 

highest grain weight (20.70 g) uhich did not differ signifi-

cantly from that of fenvalerate 0.02%, phosphamidon 0.05%. 

decamethrifl 0.004%. cyp ecnethrirl 0.009% and flexion 0.035% 

(19.96 to 20.01 g) but was significantly more as compared to 

apinalphos. 0.025%. ecephate, 0.075%,oxideneton methyl, 0.25%, 

endosulfan 0.07%, and water spray (18.62 to 19.56 g) and all 

the treatments recorded significantly higher grain weight as 

compared to control (17.81 g). It is thus evident that 

monocrotOPhos 0,041/a treated plots yielded bolder seeds 

followed by other insecticides like fenvalerate 0.02% 

phosphamidon. 0,05%, decanetlwin 0.004% and cypezmethrin 

0.009%. 

46 JI 11 

The differences in net plot yield recorded from 

different treatments were significant. All the insecticidal 
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treatments were at par and recorded significantly higher 

yield 526.1 to 610.7 kg/ha) as compared to water spray 

and control (279.9 and 184.9 kg/ha respectively). The 

percent increase in yield among different treatments over 

water spray and control varied from 88,10 in oxydneton 

methyl to 118.18 in monocrotohos and from 51.38 tD water 

spray to 230.28 in monocrotophos, respectively. Among 

insecticidal treatments monocrotophos 0.04% recorded highest 

yield (610.7 kg/ha) followed by phosphamidon 0,05% 

fenvalerate. 0.02% cypermetrrin 0.009% and endo1fan 0.07% 

(561.1, 560.2, 559,5, 558.8 kg/ha respectively). Water 

spray recorded lowest yield (279.9 kg/ha). 

In viewof the effectiveness of different insecti-

cidal treatments against thrips and the grain yield obtained 

it can be said that monocrotophos 004% followed by phospha-

midon 0.05%,cypermethrifl 0.009%,fenvalerete 0402% were the 

most effective treatments, when first treatment was given 

on 1 week old crop followed by the second On 4 weeks old crop. 

Dec enethrin 0.004% and endosulf am 0007% stood next in order 

of effectiveness wtle Nexion 0.035% and C1inalphos 0.025% 

were the least effective treatments, water spray did 

provide temporary reduction in pest population but failed 

to record significant increase in yield. 
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TABLE 4: 1000 GRAIN WEIGHT, YIELD OF MUNG ,GRAN (Kg/ha) NND PERCENTAGE INCREASE IN YIELD OVER CONTROL 

.N. 	CHEMCAL 1AME 	COMMERCIAL NAME 	F ORMULATLON 	CONG. USED WEIGHT OF 	YIELD Kg /ha 	PERCENT INCREASE 	PERCENT 

1000 GRAINS (g) 	 IN 'YIELD OVER 	INCREASE OVER 
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1.  NEXION 

2.  ACE PHATE 

3.  DECIAMETHRIN 
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5 Eation of losses 

The yield obtained both from protected and unpro-

tected crops along with the thrip population recorded are 

presented in Table 5. 

From the table, it is evident that the crop treated 

twice with monocrotophos 0.041* recorded 21.55 thrips/20 

plants as compared to 45.44 thrips/20 plants recorded from 

untreated crop. It resulted in grain yield of 483 kg/ha 

from monocrotophos treated plot as compared to 161 kg/ha 

from control giving 200% increase in yield over control. 

The quantity of grain saved per hectare was 322 kg. Taking 

into account the prevailing market price of mung grain i.e. 

Rs. 5/- per kg, the cost of rmng grain saved canes to 

Rs 1610 per ha and the net profit was Rs. 1376/.... The 

cost of treatment being Rs. 284, the cost benefit ratio 

work out to be i;5. It shows that by spending a rupee on 

plant protection measures a farmer is likely to get a 

return of Rs. 5/-. 



TABLE 5: ESTUUJON OF tOSSES BY 1JRIPS, CellofhrL s indics Bagnall IN SUMMER MUNG 

THRIPS 120 PLANTS EL D QUANTITY INCREASE O/ 	COST OF COST OF COST 
'APJETY 	(AVERAGE OH OBSERVATION (Kg/ha) OF GRAIN OVER CONTROL GRAIN SAVED TREATMENT 	NET PROFIT BELFIT 

TREATED 	CONTROL TREATED 	CONTROL SAVED (kg) (R5) 

PUS 	2155 	4544 483 	161 322 200 	1610 84+100 	137 :5 
B15AKHI 24 

MARKET PRICE OF MUNG GRAJN - Rs 5 /- PER kg 

COST OF TREATMENT USED (MONOCROTOpHOS 40 BC) Rs 184 /- PER LITRE 

QUANTITY OF INSECTICIDES USED (IN 2 TREATMENTS) - I LITRE 

:CST OF INSEGTICIO[5 USED - Rs 164/- 

: LA3OUR (2 TREATMENTS) - Rs 10000 
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DISCUSSION 

The findings on the incidence of different insect 

pests on summer green gram, evaluation of some insecticides 

against thrips, Caliothrips indicus Bagnall and losses caused 

by them (thripa) have been discussed below. 

6.1 Incidence of insect—Pests 

Incidence of different insect pests on green gram 

ViQna radiate was recorded at different stages of the crop. 

that is, during vegetative stage, flowering and podding 

stage and at harvest. Total number of eight insect pests 

as listed below were recorded on different stages of the 

crop. 

1. Thrips - Caliothript indicus B*gnall 

2. Plea beetles - Meftrasia Obscur011aJaccby. 

3. Jassids Pnrasca kgrri Pruthi. 

4. Pod borer - ?iIruca j2ptLlaliA Geyer. 

S. White fly - BgMesia tabaci Guen. 

6. Green semilooper - flysanoPlUsia prichol 

7 Linseed caterpillar - spodoptera litura 'bbn. 

8. Bihar hairy Caterpillar - Dicrisia obliQua Wlk. 
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The Thrips (Caliothrire indicus Bagnall) were 

first to appear in the crop at three leaf stage and 

continued their activity till the harvest of the crop. 

Their population was very high on one week old crop 

(65 thrips/20 plants) while an average of 52 thrips/20 

plants was recorded during vegetative stage. At flowering 

and podding stage also the population of thrips was higher 

but asthe plant reached harvest the population declined. 

Thus, the pest was not only present throughout the growing 

stage of the crop but it caused a lot of leaf curling 

and was considered to be the most important and major pest 

of summer green gram. The present finding are innpleje 

confirmity with those of Ddak (1973,1974 and 1980) and 

Anonymous (1982) who also reported thrips.&2.tiipi indicu 

Bagnall, to cause severe damage to the summer green gram by 

scraping the chlorophyl resulting in crinkling appearance 

of the leaves. 

The flea beetles (Maduresie 	 also 

appeared during 1 week old crop and remained active throughout 

the vegetative stage of the crop, as well  an during flowering 

and podding stage of the crop. An average of 165 beetles/20 

plants were recorded during Vegetative stage of the crop. 

This pest 	 important pest on seedling causing lot 

of foliage damage. Present findings are in accordance with 

those of Odak (1973) • SaxeflaAl. (1976) and Anonymous (1982) 
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who also reported the flea beetles to be a pest harmful 

to the seedling stage of the summer nung crop. However, 

this pest has also been reported from the seedling stage 

of kharjf crop (Saunder,1968; Gibson, 1969; 	1973; 

Anonymous 1971; Sharma and Bhalla, 1973; Gupta and Saxena 

19797 Saxena 	.,1981, Anonymous, 1971; Shrivestava and 

Singh, 19767 Gupta and Saxena, 1979y Gadkarj and Singh, 1979; 

ak, 1980). Idice that of flea beetle the population of 

Jassids (?rnrasca kerri Pruthi) was recorded during vegetative 

stage of the crop (15.75/20 plants). The iessid population  

was higher on slightly older crop i.e. 15 days old crop, 

(20 Jassids/20 plants) While it declined during flowering 

and podding stage. This population was not high enough to 

cause any appreciable damage to the crop. Anonym (1982) 

also reported the Jassids to be a pest of summer 'sung crop 

during vegetative stage. Many workers have reported this 

pest to be a major one on vegetative stage of kharif 'sung 

crop (Saunders, 19687 Saxena, 1973: Sharma and Bhalla, 1977; 

Gupta and Saxena, 19797 Singh and Singh 1971; Singh and Singh, 

1978: Saxena 	IL.. 1981; Choudhary Yadev, Poo'sia and 

RastOgi, 1977-78; Gadkari and Singh, 1979; Odak, 1981). 

The incidence of whitafly BgMAL 	 (lien was  
recorded on 15 days old crop but its Population was higher 

(17 white flies/20 plants) On 4 weeks old Crop, The average 
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population recorded during vegetative stage was 9.25 white 

flies/20 plants while that recorded during flowering and 

fruiting stage was 5.75 flies/20 plants, resulting in 

appearance of yellow mosic in about 10% plants. Present 

findings are in confirmity with those of Odak (1973) and 

nonymnus(1982) who also reported white flies to be a 

serious pest of sunnier rating crop. It is also been reported 

to be a pest of kharif rating by Singh and Singh (1978), 

Gadkari and Singh (1979), Odak (1981) and Chhabra, 	.(1981). 

Among leaf feeding insects only three species namely 

green sernilooper Thysanonlusin prichalcea (Fabr.), Linseed 

Cat:erpillar,opterae3daua Hibn. and Bihar hairy 

caterpillar. Diricia gbilcava Wlk. were recorded but their 

population was in general very low to cause any economic 

damage to the crop. M0fl7150ti8 (1982) has also reported 

1st and 3rd species to be the pest of summer rating crop but 

there is no report.Of 12g2gRLqrA exiaua bbn. to be a pest 

of summer rating crop. However, many workers have reported 

these and other species of leaf feeding cat 'erpjllars to 

be a group of major pest on kharif sown crop (Gedkari and 

Singh, 19797 Singh and Singh. 1978, 01 ir  1981: Peter,19731 

Nayer St Al.,1976). 

The pod borer, Maruca. testUl4j Gayer appeared 

only during flowering and podding stage of the crop but its 



47 

population was very low and caused damage not exceeding 5% 

pod. Thus, pod borer did not seem to besimportant pest. 

No body has reported the pest from the summer crop but 

this pest along with brown caterpillar, tnarsia ephippias 

(May) and blue butterfly. Lampide. boeticus (L.) were 

reported to be the major pests of Itharif crop (Srivastava, 

1964: Nayar . 	1976; Gadkari and Singh, 1979; and 

1ak, 1981). 

It is thus seen that summer mung crop suffers 

heavy losses from thrips followed by white flies, while 

during seedling stage flea beetles may sometimes cause 

severe damage. Other pests like j assida, leaf eating 

cat erpillars, arid pod borer 	 were 

minor pests. No other pest has been recorded during the 

present studies. Anonymous (1982) on the contrary reported 

stesifly to be a pest of summer mung. A number of pests 

have however been reported as pests of kharif mung crop 

by many workers (Srivastava. 1964: Nayer It al., 1976: 
Peter, 1973: Bott and I(jngstOfl. 19767 Pal It 11., 1977: 

Pablo and Pangga, 1976). 

6.2 	4iQni of 	eci40B aaingt 	risjiothrins 
Bagnall. 

In view of the effectiveness of different insecti-

cid l treatments and the grain yield obtained fran them, 
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monocrotophos 0.04% followed by phosphamidon 0.05%, cyper-

methrin 0.009% and fenveler ate 0.02% proved to be the most 

effective treatments not only in reducing thrips population 

but also recorded higher yields 559.5 kg/ha from cypermethrin 

to 610.7 kg/ha from monacrotophos), when first treatment was 

given on one week old crop followed by the second on four 

weeks old crop. These findings regarding the effectiveness 

of monocrotophos confirm those of Odak 1973 and 1974)0  

Cdák and Th&cur (1975-76) and Anonymous (1978-79,1980) who 

also reported monocrotophos 0.04% alone or in combination 

with soil treatment of disulfOtan 5G, phorate 100 or flldicarb 

ioo @ 1 kg a.i./ha to significantly reduce thrip population 

on summer mung registering higher yield. Soil treatment with 

above mentioned granular insecticide alone has also been 

reported to control pest complex including tbrps on summer 

sting (Anonymous • 1982). MonocrotoPhOs 0.04% alone or monocro-

tophos and endosulfan 0.07% in combination with soil applicat-

ion of granular insecticides or seed treatment with carbofuron 

2% along with other insecticides have also been reported to 

be effective against pest complex of kherjf suing (cdak,1973; 

ak and Thakur, j975-76; Saxena It &1p, 19761 Yadav and Poonj , 

1978-79: Anonymous. 1980: Yedav 11 .. • 1981 and oak, 1984). 

However* endosulf an 0.07% in the present findings has been 

found to reduce the thrip population  temporarily upto 7 days 

after treatment*  
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Thrips on onion, cabbage, apple blossoms, pea 

and red gram are reported to be controlled by application 

of fish oil rosin soap, dieldrin and MT and BHC in the 

form of spray (Ayyar. 19197 Sharma and Bhalla, 19631 Singh 

and VaishenPEl3. 1967,1969). 

Monocrotophos treated plots recorded highest 

1000 grain weight (20.70 g) followed by that of fenvelerate, 

phosphamidofl. decenethrin and cypermethrifl which apparently 

reflected the grain yield recorded fran them. Monocrotophos 

treated plots (610.7 kg/ha) followed by phosphamidon, 

fenvelerate and cyperinethrifl thus recorded highest grain 

yield/ha. These insecticides, thus, seentO have some 

hormonal effect on plant. 

6,3 Losses rims ed bY thri. 

Thrips have been reported to at as pollinators, 

besides blighting the flowers and tender parts of the bloom 

(Ariand,1926). Different species of thrips have also been 

reported to cause damage to sesa3m flowers and apple blossoms. 

Reduction in pod setting to the extent of 36% and losses to 

the extent of 67% have been reported in red gram and pee crops 

respectively 
(indrewarthS and Kilpatrick,19501 Ananthakrishnan. 

1955 Rawat t 	19697 VaiShøflpf an, Singh and Seshagiri, 

1968). 
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However, in the present findings the thrips, Caliothrios 

laaksuaa have been recorded to cause severe damage to 

summer mung crops 'Which amply support the findings of 

Anonymous (1974) who reported through surveys that thrips 

and yellow mosaic were the major limiting factors in summer 

mung production in M. P. The summer mung Crop treated with 

monocrotophos 0.04% twice reduced the thrip population 

resulting in 200% increase in yield of mung grain saving 

grain worth Rs.1610 providing cost benefit ratio of 1*5. 

These findings are in accordance with those of )jak (1984) 

who reported losses due to thrips of 125 to 200 kg nung 

grain/ha at Bilaspur and Balaghat districts of M.P. He 

has also reported cost benefit ratio of 1*3.5 to 4 by the 

treatment of monocrotophoS. In the present findings the 

increase in yield was 322 kg,/ha due to pest control which 

amply support the findings of Odak and Th&or (1975-76) 

who reported an increase in yield of 401 kg/he, Anonymous 

(1973-74), on the other hand, reported increased yield to 

the extent of 250 kg/ha. In the present studies the 

reduction in yield to the extent of 66% was recorded due 

to thrips damage while Anonymous (1973-74) reported it 

to be 25-30%. 

Besides pest population, the mw be a number of 

factors like location, eoil type, variety Of the crop, 

fertilizer used, irrigations available etc. which may 
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determine the yield of ing . grain at. a time. %irther,#  the 

losses in terms of rupee and the benefit accrued due to 

use of a pesticide mar depend on market price of grain 

pesticide and labour cost which are likely to vary fran 

year to year and place to place. These inturn*  are 

responsible for variation in losses caasedl due to pest 

incidence and the benefit obtained by pest control, 

11 
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SUMMARY AND CONCLUSION 

6.1 Incidence of insect pests 

Weekly survey of summer iming crop revealed that 

thrips, CpliothriPs indicus Bagnalle flea beetle, 

Madurasia obscurella Jacoby, J assids ?nrasca kern (Pruthi), 

white fly, Biiisia tabeci Guen. were the main pests which 

damaged the crop. Among then thrip, 9a42thrj 	djcts 

Bagn all was the major and most important Pest which was 

not only active throughout all the growing stages of crop 

but caused serious damage by scrapping the chlorophyll 

content of leaves resulting in their crinkling. The flea 

beetle was next in importance which caused damage only 

during early stage of the crop. Likewise, jassid was also 

active during vegetative stage of the crop but its population 

was not high enough to cause any appreciable damage. The 

Pod borer, Meruc testul8ii (Geyer) cxsed only 5% pc damage 

and does not seem to be an important pest of summer mung. 

Whitefly was an important pest because it transmitted yellow 

mosaic disease in the plant. All the three species of leaf 

defoliators viz. Green semilooper. 	iaia 

(Pabr.), Linseed cat..~erpillar, Spodoptera 942La (Lbn.) and 

Bihar hairy caterpillar, jiacricia 9MIL2U (Wlk.) were the 

minor pests. 
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6.2 Chemical.CcflrOl a4yi]4 

On the basis of the effectiveness of different 

insecticidal treatments against thrips and the grain yield 

obtained it can be said that monocrotophos 0.04% followed 

by phosphenidOn 005%, cypermethrin 0,009% and fenvalerate 

0.02% were the most effective treatments when first treatment 

was given one week Old crop followed by second on 4 weeks 

old crops. These treatments were effective not only in 

reducing thrip population but also recorded higher grain 

weight and yields (20.70. 526.1 to 610.7 kg/ha respectively) 

as compared to water spray and control (279.9 and 184.9 kg/ha 

espectively).4at0r spray did provide temporary reduction in 

thrip population but failed to record higher yield. 

6.3 sp!atiOfl of 1OS 

MonocrOtophOs 0,04% treated plot yielded 483 kg/ha 

as compared to 161 kg/ha from control. The quantity and cost 

of mung grain saved comes to 322 kg and Rs. 1610/ha respectively, 

giving 200% increase in grain yield. Taking into eccc.int the 

008t 
of plant protection inputs, the cost benefit ratio comes 

to v5. it means that a farmer is likely get profit of Rs,5/. 

after investing an amount of . 1/ in Plant protection 

measures. 
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APPENDIX 

APPENDIX-I 
Analysis of variance before treatment 

S.No. source df. S.S, MS.S, 	F.cal. 

1.  Replication 3 8.550 2.85 	2.245 	2.90 

2.  Treatment 11 7.608 0.691 	0.544 	2.09 

3,, Error 33 41.909 1.269 

	

Tote]. 	 47 	58.067 

	

s.an. ± 	0.56 
Non significant 

APPENDIX-II 

Analysis of variance at 24 hours after first treatment. 

S.No. Source 	df. 	S. S. 	M.S.S. 	P.c a].. F, tab. 

1. Replication 	3 3.978 1.326 0.86 2.90 

2. Treatment 	11 364.223 33.11 21.65 2.09 

3. Error 	 33 	50.465 	1.529 

	

Total 	 47 418.666 

s.n. ± - 0.618 
C.D. at 5%' 1.777 
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APPENLXuuiIII 

neiysis of variance at 4 ds after 1st treatment 

so brow  gouze 	df, 	SOS  4 
	 ,ca1. Ptb, 

1. ReplicatiOn. 3 	14.601 	4,86 	211 	2090 

2. Treatment 11 201.883 1835 7.97 2.09 

39 Error 33 75.940 2.30 

- 	Thtal 	47 	292a432 

• s. n, 	- 0,158 
am 

C*  Aw  at S% - 2.180 

AWENDXX.IV 
. alysia of variance at I da's after let treatment. 

s.No. Sarce - df. 	8. 8,  

Replication 3 	46657 15.55 	3,84 290 

29 Treatment 11 260,325 23.66 5485 2,09 

3• 	 ." 	
"I' 

	 4*04 

Total -.  47 	44O46 

8... 	.a 1.004 

at 5% - 2.889 



04174 1.705 29O 

2.406 23.588 

OiO2 

APPENDIXV 
nalyais of variance at iS days  after let treatment. 

ss. 	M.SS. 	Fecal*  F.t. 

1. Replication 3 	0.524 

2. Treatmát 11 260470 

3. 33 	3093 

Toti 47 30.Wi 

s..an* ± 	- 00158 	-- 
CD at S% * 0.454 

Analysis of variance at 21 days after let treatment 

sirce - dE. 	s.s, 	M.S,S. 	P.cel Ptab - 
- T 	 -- 	 - 

121.358 40.452 16.463 2.90 

11 	35.037 3.185 	i296 2.09 

33 	81.098 	2.457 

Total 	47 	237.493 

+ 	- 0.18 
I. 

Non siificaut.. 

4. 

V 
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APPENDIX-VII 
Analysis of variance at 27 days after let treatment. 

S.No. Source 	df. S.S. 	M.S.S. 	F.cal. F.tab. 

1. Replication 3 2.955 	0.985 	0.63 	2.90 

2. Treatment 11 20,706 	1.88 	1.22 	2.09 

3. Error 33 51.014 	1.54 

Total 47 74.675 

S.n. + 0.620 

Non significant. 

APPENDIX-VIII 
Analysis of variance at 24 hours after 2nd treatment. 

S. NO. Source df. S.S. M.S.S, 	F.cal. 	F.tab. 

i. Replication 3 0,603 0.201 	0.71 	2.90 

2, Treatment 11 119.030 10.82 	38.64 	2.09 

3. Error 33 9.45 0.28 

Total 47 129.083 
- 

S. EM. ± 	
- 09264 

C,]I. at 5% - 0.759 
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APPENDIX-IX 
Analysis of variance at 4 days after 2nd treatment. 

S. No. 	Source 	df, 	S.S. 	M.S,S. 	F.cal. F.tab. 

1. Replication 3 	1.298 0.432 	1.83 2.90 

2. Treatment 	11 	112.614 	10.237 	43,56 	2.09 

3, 	Error 	33 	7.781 	0,235 

Total 	47 	121.693 

s. an. ± 	- 0.240 

C.D. at 5% - 0,690 

APPENDIX-X 

Analysis of varience at 7 days after 2nd treatment, 

3.No. Source 	df. S.S. 	M.S.S. 	F.cal. P.tab. 

1. Replication 3 	4.922 	1.640 	6,58 	2.90 

2. Treatment 11 74.942 6,812 21.35 2.09 

3, 	Error 	33 	88,219 	0,249 

Total 	47 	88.083 

	

S. Em. ± 	- 0,248 

C.D. at 5% 	0.712 
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APPENDIX-XI 
Analysis of variance at 15 days after 2nd treatment. 

S.Nd. Source 	df. S.S.M.S.S. 	F.cal. E,tab. 

10 	Replication 3 	0,926 	0.308 	1.18 	2.90 
2. Treatment ii 28.357 2.577 9.91 2,09 

3, 	Error 	33 	8.6 	0.260 

Total 	47 	37.883 

s.ii. + = 0.254 

C.D. at 5% 0,730 

APPENDIX-)II 
Analysis of variance at 21 days after 2nd treatment 

S.No. Source df. S'S. M.S.S. 	F.cal. 

1.  Replication 3 0.794 0.264 	0,83 	2.90 

2.  Treatment ii 20.02 1.82 	575 	2.09 

3.  Error 33 10.43 0.316 

Total 47 31.244 

s.nt. 	- 0.281 

C.t) at 5% w 0.808 



APPENDIXXIII 
Analysis of variance at 27 days after 2nd treatment. 

SNo. Source 	df. S.S. 	M.S.S. 	F.cal. F.ta). 

is Replication 3 	0.937 	0.312 	2922 2.90 

2. 	Treatment 	11 	19.374 	1.761 	12.57 	2.09 

3, 	Error 	33 	4.62 	0.14 

Total 	47 	24.931 

S. 8a. ± 	= 0.187 

C.D. at 5% = 0.537 

APPENI)IXV 

Analysis of variance of 1000 grains weight. 

S. No, Source 	df. 	S.S. 	M,S,S 	P. Cal. F.t&,. 

10 Replication 3 0.1075 0.0358 	0.0944 	2.90 

2.  Treatment ii 460075 4.1823 	11.03 	2.09 

3.  Error 33 12.504 0.3789 

Total 	47 	58.6198 

S. EM. ± 	- 0.306 

C.D. at 5% - 0879 

KN 
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APP ENDIX.XV 
Analysis of variance of net plot yield (g). 

S* No*  Source df. 5.8,  

Replication 3 7012.68 2337.56 	2.145 	2.90 

2, Treatment 11 88356.006 8032.3642 	9.43 	2,09 

3•  xCroi 33 28101,52 851.56097 

Total 47 12-3470.2 

9 

- 20.63 

C,D, at 5% 42.00 

9 

APPEDIG.' XVX 

Yield 	Ckg1a) 

- sa.s 
CD, at 5% w 1200 

6. 
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