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Chapter – II 
REVIEW OF LITERATURE 

 
 The present chapter deals with the work done in India and abroad on the 

aspect of environmental effect on population, screening of mustard 

germplasm/varieties, and evaluation of safer insecticides against mustard sawfly, 

Athalia proxima Klug and mustard aphid, Lipaphis erysimi Kalt. The above 

mentioned points have been critically reviewed and mentioned aspect wise under 

here: 

2.1. EFFECT OF ABIOTIC FACTORS 
a) Mustard sawfly 
 

 Effect of temperature on the larval development of this insect have been 

thoroughly studied by Bogawat (1968). She reported that the larval development 

of A. proxima was affected significantly under the influence of various 

temperatures. Fastest larval development took place at 28oC. There was a 

gradual increase in larval period as the temperature decreased. At 30oC, all 

larvae died within 24 hours. The larvae also attained maximum weight at 28oC.  

 Choudhary and Bhamburkar (1970) reported that when the newly hatched 

larvae of A. proxima were exposed to alternating low and high temperature, their 

development accelerated in comparison with that of larvae kept constantly at 

higher temperature. The most favourable temperature range for both larvae and 

adults was found to be 10 to 29oC at 60 per cent R.H. They further pointed out 

that such conditions was prevailing in the field at Nagpur from August to 

February where temperature and humidity ranged from 9 to 30oC and 30 to 90 

per cent, respectively.  

 The maximum incidence of mustard sawfly was observed at 22 to 26oC 

temperature and 62 to 82 per cent relative humidity (Srivastava and Srivastava, 

1972). In another study at 19, 23 and 29oC, it was observed that larval period 
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decreased and daily weight gain increased with increasing temperatures but total 

weight gain was similar at all these constant temperature (Wahla et al., 1979).  

 Thakur (1976) recorded that the optimum temperature ranging from 19.7-

24.8oC with 62.2-75.0 per cent R.H. favoured multiplication of this insect. 

Highest larval population on toria was recorded when the maximum temperature 

ranged from 26.9 to 32.1oC and R.H. from 78 to 87 and 38 to 40 per cent at 7.12 

and 14.12 hours, respectively (Verma, 1992). In another study, the optimum 

temperature for larval development has been found to be 19 to 30oC, while 35oC 

proved to be lethal (Singh et al., 1993).  

 Singh and Sachan (1997) observed that the effect of different temperature 

on the development behaviour of Athalia proxima Klug indicating that 25oC was 

most suitable to this insect on with shorter larval period, higher pupation and 

adult emergence. The minimum (13.1 to 15.9oC) and maximum temperature 

(20.0 to 27.2oC) along with. 64 per cent R.H favoured its multiplication 

(Anonymous, 1998). The temperature and rainfall had negative role in the 

regulation of mustard sawfly (Manzar et al., 1998 ).  

 Manzar et al. (2000) observed that the peak population of Athalia 

proxima Klug (3.4 larvae/plant) during 49th standard week when temperature 

ranged between 23.8oC to 7.6oC. In another study, the temperature of 25.60oC to 

7.74oC and 24.03oC to 14oC (maximum and minimum) favoured the occurrence 

of this pest. Lower temperature produced conducive conditions for the 

development of this pest while the effect of humidity could not be established 

(Gupta et al., 2002).  

b) Mustard aphid 

 As early as 1909, Lefroy reported L. erysimi infesting mustard crop in 

different states of India and found that the pest first appears during November – 
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December and makes colonies and damage the crop by draining the sap from the 

plant stem. There is development of sooty moulds on honeydew secreted by this 

insect, which finally affect the yield of the crop adversely.  

 Narayanan (1958) observed that this aphid generally appears in 

November and causes severe damage to the various cruciferous crops up to 

April. Their number goes on decreasing as the temperature rises and the summer 

approaches, with the development of a generation of winged adults. The winged 

aphids are often observed flying about in February and March.  

 Singh and Sandhu (1958) reported that the mustard aphid makes its first 

appearance in November and remains active up to April in Punjab. Thereafter 

the population decreased considerably with production of a generation of winged 

adults and their colonies develop on the plants growing in cool and moist places. 

The multiplication of pest is favoured by moist and cloudy weather.  

 Atwal et al. (1971) noticed that the fluctuation in population growth was 

brought about mainly by high temperature and maturing food. The aphid 

population decreased immediately after every rainfall but increased with in a 

week during spring.  

 Srivastava and Srivastava (1972) observed maximum incidence of the 

mustard aphid when temperature ranged from 17 to 18oC and relative humidity 

61 to 83 per cent.  

 Roy (1975) studied the population dynamics of mustard aphid and 

observed that the aphid population was independent of the effects of temperature 

and humidity. Rain had, however, profound effect on its population and was one 

of the most consistent factors in population reduction of L. erysimi.  

 Prasad and Phadke (1980) observed that the meteorological parameters 

like temperature and saturation deficiency except rainfall, in general remain 
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conducive for aphid population build up. About 407.3 day degrees were 

completed before peak aphid population was observed.  

 Bakhetia and Sidhu (1983) reported that the fecundity, life-span and 

reproduction of the aphid were adversely affected by rainfall, temperature above 

30oC and sub-zero winter temperature. L. erysimi developed and reproduced 

most rapidly at temperature between 20 to 30oC.  

 Mathur and Singh (1986 a) noticed that the abundance of L. erysimi had a 

definite pattern of distribution on the plant as its number was much higher on 

upper and lower leaves than the middle ones. Its population was observed in the 

month of January and it was independent on the effect of temperature and the 

rainfall had shown detrimental effect.  

 Mathur and Singh (1986 b) reported that the maximum temperature above 

15oC with relative humidity below 75 per cent, increase in wind velocity more 

than 3 km per hour and rate of evaporation 5 mm per day, had their combined 

effect in a sudden fall of aphid population as prevailed during third week of 

March.  

 Singh and Singh (1986) reported that the average temperature, maximum 

of 25.31oC and minimum of 5.15oC with R.H. 88 per cent morning, 28 per cent 

evening proved most conducive for the development of mustard aphid 

irrespective of varieties. The average temperature (maximum) beyond 30oC, 

action of lady bird beetle (Coccinella septempunctata) and maturity of the crops 

proved detrimental for the development of mustard aphid.  

 Ram and Gupta (1987) reported that 21.4 to 22.8oC (maximum), 5.9 to 

7.6oC (minimum) temperature and 80.2 to 83.8 per cent (F/N) and 31.2 to 40.9 

per cent (A/N) relative humidity were congenial for the development of aphid 

population. Mild winter shower (around 2.0 mm) and cloudy weather conditions 
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caused in boosting up of aphid population, whereas, heavy winter shower 

(around 10.0 mm) dislodged the aphid population and followed sudden decline 

in temperature curtailed the further build up of population.  

 Jaglan et al. (1988) observed the maximum population of L. erysimi 

infesting mustard cv. Prakash from the end of February to end of March. 

Temperature and humidity did not influenced aphid population but rainfall 

caused a significant and sudden population reduction.  

 Sinha et al. (1989) observed the population build up in January – 

February and reached a peak around the middle of February. The ambient 

maximum (21.7 – 23.5oC) and minimum (7.2 – 9.4oC) temperature in January – 

February appeared to be highly conducive to the population build up. Minimum 

humidity (55.7 – 69.4%) in January – February favoured population build up, 

while high humidity had little effect. Activity of the pest ceased at 50.9 per cent 

humidity and below. Frequent rains during the phase of population increase 

adversely affected the aphid population.  

 Sinha et al. (1990) reported that aphid appeared in the third week of 

December, increased in January/February and reached at peak number in 

February. The environmental temperature was important in aphid multiplication. 

Frequent rain kept the population density low.  

 Bishnoi et al. (1992) reported that after clearance of western disturbance 

and a sharp rise in air temperature by 6 to 10oC, the population build up in 

aphids may further intensity on Indian mustard, B. juncea. The temperature of 10 

to 13.5oC and relative humidity of 72-85 per cent proved optimum.  

 Rana et al. (1993) noticed that the aphid, L. erysimi made its appearance 

towards the end of December or 1st week of January on rapeseed and mustard. 

An average temperature of 14.12oC coupled with 85 per cent R.H. proved most 
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conducive for the development of this pest. Temperature (minimum), R.H. 

(evening) and rainfall exhibited deleterious impact on the population of mustard 

aphid as they had significantly negative correlation with its population.  

 Singh and Rai (1994) studied the influence of relative humidity and 

temperature of 1 – 6 days prior to the date of observation on development of L. 

erysimi and found that the maximum R.H. three days prior to observation was 

the most important factor in increasing the aphid population.  

 Rohilla et al. (1996) observed that L. erysimi appeared on B. napus in the 

3rd week of January and in the 1st week of January on all other cultivars             

(B. campestris – brown sarson and yellow sarson, B. juncea and B. nigra). 

Infestation reached its peak on B. napus in the last week of February, and in the 

2nd week on the other cultivars. Pest incidence increased with an average 

temperature of 13.7oC and  R.H. of 65 per cent. It decreased with temperature 

above 35oC, < 60 per cent R.H., > 10 mm/day of rain and host crop maturity.  

 Samdur et al. (1997) observed that mean aphid infestation index was 

significantly and negatively correlated with maximum temperature, evaporation, 

sunshine and wind velocity, and significantly and positively correlated with 

maximum R.H. for B. juncea sown in the first and third weeks of November, and 

with minimum R.H. for B. juncea sown in the first week only. The conditions of 

an average – maximum temperature around 23oC, minimum temperature around 

10oC, maximum R.H. from 85-88 per cent, minimum R.H. from 30-35 per cent, 

sunshine for 4 – 7 h/day, evaporation from 2 – 3 mm/day and wind velocity from 

3.0 – 4.5 km/h/day were optimum for aphid population increase in the field.  

 Singh and Malik (1998) reported that the population build up of L. 

erysimi on Indian mustard (B. juncea cv. Varuna) was initiated in the beginning 

of January and reached its peak in the middle of February and completely 
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eliminated from the field in the beginning of March. The increase in temperature 

was significantly conducive for aphid multiplication but R.H. had shown slightly 

negative response on its intensity without any remarkable response of mild 

rainfall, while wind velocity had negative effect on this pest. The extent of losses 

was as high as 59.3 per cent in yield.  

 Jitendra et al. (1999) observed that aphid appeared on all the test varieties 

(Varuna, Rohini and Vardan) in 3rd standard week (January), when temperature 

was below 20oC with more than 90 per cent R.H. and reached at its peak in 6th/ 

7th standard weeks (February) during both the years (1994 & 1995) when 

maximum temperature was ranging between 22-23.25oC at > 84 per cent R.H. 

An increase in maximum temperature above 25oC along with R.H. < 60 per cent 

was found responsible for elimination of aphid during 8th/9th standard weeks in 

the month of March. The aphid multiplication was found to be influenced by 

morning R.H. up to the extent of 51.29 – 84.33 per cent on Rohini and 64.45 – 

85.98 per cent on Vardan independently, whereas maximum temperature was 

found responsible for determining 6.20 – 19.78 per cent of population during 

first year which was not much identical during second year. The role of wind 

velocity was also very unique in determining aphid elimination from the infested 

crop.  

 Srivastava et al. (1999) reported that the average maximum temperature 

had a direct relationship with the aphid population on Brassica cv. Varuna.  

 Jitendra et al. (2000) noticed that the aphid multiplication was positively 

governed by temperature, whereas, R.H. and wind velocity had negative effect 

on mustard, Brassica juncea Czern. & Coss cv. Varuna. Temperature (max. 

25.14 & min. 11.42oC) and R.H. (morning 84.14 & evening 57.57%) along with 

wind velocity below 3.0 km/hr were very conducive for this pest.  
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 Panda et al. (2000) noticed that the aphid species infested the crop from 

52nd to 14th standard week (SW) with its peak (302.10 aphid/plant) during 7th SW 

at 70 days old crop. The minimum temperature between 7.1 to 15.1oC, maximum 

temperature between 24.9 – 29oC and mean R.H. between 61 – 65.5 per cent 

were found to be congenial for the proper development of aphid population.  

 Lakhanpal and Raj (2002) observed the three aphid species populations 

by using Moerick yellow pan water trap, among which L. erysimi was recorded 

maximum percentage of alate aphid catches i.e. 66.15 and 83.33 per cent during 

the 1993 and 1994 in the month of February, respectively. Correlation 

coefficient showed significant positive correlation (0.821) with maximum 

temperature and significant negative correlation (0.805) with minimum 

temperature.  

 Gupta et al. (2002) noticed that population of mustard aphid during 

second year of study was higher than first year due to variation in meteorological 

factors. The temperature ranged between 13.28 – 27.17oC in year 1999 while it 

was 6.14 – 22.08oC during the observation period of second year. Humidity 

average of 72.78 per cent in the second year invited more aphids than the first 

year in which maximum number of aphid was recorded at the R.H. of 67.35 per 

cent. Scanty rainfall in the month of February did not affect the aphid population 

however, rainfall in March resulted in sharp decline of aphid population.   

2.2. VARIETAL RESISTANCE IN RAPESEED AND MUSTARD 
a) Mustard sawfly 
 

 Srivastava (1958) recorded that maximum feeding had taken place on 

turnip followed by radish, mustard, rai, cauliflower, cabbage and khol rabi in 

laboratory condition while in field maximum and minimum infestation was 

noticed on turnip and cabbage respectively. However, Bindra and Mehra (1964) 

recorded more grubs on mustard and turnip than on radish, cauliflower and 
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cabbage in field. Similarly, in laboratory trail of host choice the grubs consumed 

more leaf area of mustard and turnip than radish, cauliflower and cabbage. 

 Srivastava et al. (1972) reported that in field condition, T-42 was least 

susceptible whereas Varuna was the most susceptible. Comparatively more 

number of mustard sawfly grubs were reported on Brassica juncea and least on 

B. napus and B. carinata cultivars (Sachan and Sumati, 1985).  

 Patil and Pokharkar (1973) observed that female of Athalia lugens sub sp. 

proxima (Klug) lay their eggs single on the young leaves, close to the margin. 

Hatching took place in 5-7 days, and the larval stage lasted 13-15 days. There 

were six larval instars. Pupation took place in the soil, and the pupal stage lasted 

8-12 days. The life cycle was completed in 30-39 days.  

 Feeding response of Athalia proxima on 42 plants species belonging to 17 

families indicated that preference of this insect was restricted only to the 

members belonging to Cruiciferae and Tropaeolaceae thus indicating a narrow 

host range of this species (Sehgal et al., 1975).  

 Sachan and Sumati (1985) observed that A. proxima (A. lugens) laid most 

eggs on plants of B. juncea cultivars PR 18 (69.6 eggs/plant), Varuna (67.9) and 

Porbiraya (57.6), and on plants of Sinapis alba (47.3). Fewest eggs were found 

on B. napus cultivars (4.0-5.0), followed by B. juncea cv. Stoke (7.0) and B. 

carinata cultivars Pc1 and Pc2 (7.3). Number of larvae/10 plants on 3 week old 

plants was highest for Porbiraya (11.3) and lowest for B. napus and B. carinata 

cultivars (0.6-1.6). 

 Feeding preference of Athalia proxima on different cultivars of toria, rai 

and yellow sarson in laboratory and field conditions indicated that toria cultivar 

T-9 was more preferred by the grubs of this insect as compared to PT-303 under 

laboratory conditions while under field conditions PT-30 was considered to be 
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most susceptible followed by PT-507 and PT-303. Among the cultivars of rai 

and yellow sarson Krishna was more preferred for feeding than PR-35 under 

laboratory conditions. However, under field conditions Varuna and Kranti were 

more susceptible as compared to PYS-6 and YST-151. Feeding of this insect on 

22 exotic germplasm of rai indicated that BEC-135, 111 and 108 were more 

preferred while more grubs were attracted on BEC-142, 144, 129, 149, 109 and 

164 (Verma, 1987).  

 Brassica alba, B. napus and B. carinata were least susceptible to this 

insect. Among the B. carinata lines B 26 M, DBO-54, HC-1, 2, 4, 5 and JGM-

87-1 were tolerant while in case of rai, olga, trawse, porbiraya, EC 126746, EC 

175439 call exotic and PHR-1, B-85, YRT-3, PYSR-3 (while flower glossy). 

CSR-83, 224, 247, DIRA-333, 335, NDR-871, 873, 8601, RK-8501, 8701, 8801, 

8802, RLM-198, RW-2-2, RW 32-2 and Varuna (all indigenous) were tolerant to 

this pest (Anonymous, 1988-89).  

 Sachan and Ujagir (1989) found that presence of hairyness and some 

strong chemical defense in leaves acts as inhibitor/suppressant for oviposition. 

The cultivar RC-781 (B. juncea) had significantly more eggs (57.8) and lowest 

eggs (2.8) were laid on cultivar Stoke, which is exotic. Varuna had more eggs 

(36.0) than the other cultivars except RC-781 and R-3245. Among native 

cultivars all host plants were highly preferred for oviposition except PR-15. The 

wild mustard, B. tournifortii and black mustard, B. nigra were not preferred like 

exotic cultivars and only 4.8 and 7.6 eggs were laid, respectively.  

 Sachan (1990) screened more than 750 germplasm of toria and 1000 

germplasm of rai against Athalia proxima from 1982 to 1988 and reported that 

PT-30, PT-75, TLC-1, PT-41, PT-48, PT-49, PT-79, PT-80, PT-81, PT-82, PT-

83, PT-500, PT-501`, PT-5078, RAUT-17, TGC-1, TGC-3, TGC-5, TK-5503, 

TK-8202, TKCSP-56, DIDNS-53, PT-12 and PT-303 were found tolerant. In 
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case of Rabi PR-15, PR-34, PR-1002, PR-1003, PR-29, RLM-29-25, PR-18, PR-

1, PR-6, P-1/26, RL-11/1, 54/12, 5501, RH-7-355, Rai-36, Raya-159 and 5503 

were least susceptible to this insect. Among the 9 oleiferous Brassicae viz., toria 

brown sarson, yellow sarson of B. campestris group, B. nigra, B. carinata, B. 

alba, B. napus, B. juncea and E. sativa, the sawfly has more preference for 

oviposition and feeding for B. campestris followed by B. juncea under field as 

well as laboratory conditions. These hosts are also highly suitable for the growth 

and development of this insect E. sativa and B. napus are not preferred and 

unsuitable for this insect as hosts. Exotic materials are less suitable than 

indigenous ones for the survival of this insect (Sachan, 1992).  

 Khan et al. (1991) field studies were conducted in Bangladesh to 

determine insect abundance in the mustard (B. juncea) variety Sonali, Tori-7, 

TS-72, Rai-5, Daulat, M-287, Bina-3, Sampad, Bina-1 and M-49 in relation to 

plant age and variety. Athalia proxima was the most abundant species on all 

varieties of B. juncea, Daulat, Rai-5 and Sonali showed more resistance to this 

insect.  

 Verma and Sachan (1997) studied on larval population of Athalia 

proxima on 3 cultivars of Brassica i.e. toria (B. campestris), rai (B. juncea) and 

sarson (B. campestris) and revealed a significantly higher larval population, 14 

days after sowing on all cultivars. Indian mustard (B. juncea) cv. Varuna, 

Vardan, Rohini and Vaibhav were sown on different date. Vaibhav was the most 

tolerant to Athalia proxima (Singh et al., 1998).  

 Manzar et al. (1999) made studies on population dynamics of mustard 

sawfly and recorded more number of sawfly on B. campestris than on B. juncea. 

The genotype MJ-91-49 and SKM-92-66 were found least susceptible, recorded 

1.04 and 1.28 larvae/10 plants, respectively, whereas, Varuna, Bio-902, MJ-94-
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205 (recorded highest number of larvae 3.11 per plants) and SKM-93-46 were 

comparatively more susceptible to mustard sawfly (Parsana, 2000).  

b) Mustard aphid 

 Pathak (1961) reported that as against 80 to 100 per cent of yellow and 

brown sarson varieties, only 9 per cent of the rai varieties tested showed stunted 

growth as a result of aphid attack, yellow sarson varieties, YS-159, 175, 181, 

188 and 5519 showed considerable resistance while YS-111, 175 and 5519 

although carried heavy aphid colonies on them, yet did not show stunting effect, 

indicating that they were more tolerant to aphid attack than other varieties. The 

brown sarson variety BS-38, 78, 90 and 95 (U.P.) and BS-2, 43 and 93 (Bengal) 

were resistant type while BS-38 (U.P.), BS-254 (Punjab), showed a tolerant 

effect by supporting heavy population of aphid on them, but being only slightly 

stunted in growth. The varieties raya code 17, 45 and 273 (Punjab) and L-16/3 

showed greater resistance than other varieties.  

 Prasad and Phadke (1980) reported that the aphid population was higher 

on yellow sarson, brown sarson and toria varieties of B. campestris, lower on rai 

(B. juncea) and lowest on Banarsi rai (B. nigra) varieties.  

 Singh et al. (1982) observed minimum population of 8 aphids                

(L. erysimi)/leaf on Pusa Kalyani (B. compestris) followed by Rye-75-1 (10 

aphids/leaf). Brown sarson K-1 was the most susceptible variety, with 20 

aphids/leaf.  

 Prasad (1983) observed minimum mean aphid infestation index in the 

mustard cultivar IB-680 and the maximum in the yellow sarson variety, IB-787. 

The index was less than the overall mean in 4 cultivars of yellow sarson, 8 of 

brown sarson and 36 of mustard against 29, 30 and 40 cultivars tested 

respectively.  
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 Prasad (1986) reported the aphid infestation indices minimum 0.2 – 0.3 in 

EC 114317, 114116, 114337 against 2.6 to 3.2 in Pusa Kalyani (check line). All 

71 germplasm have shown less than 0.9 aphid infestation indices which is the 

mean value of 159 indigenous and 17 exotic germplasm of B. juncea. 

 Prasad and Phadke (1986) noticed that at the beginning of the season the 

number of aphid per plant varied from 0.41 on Varuna to 0.75 on ISN-17 and 

subsequently the number increased on all types of B. campestris, B. alba, B. 

napus, except B. carinata. The rate of increase was high on all varieties of B. 

campestris and Indian mustard. Infestation peaked on 16 February on Indian 

mustard with 83.0 aphids/shoot on Varuna and 188.0 aphid/shoot on RLM-198. 

Population on varieties of B. napus peaked on 27 February, ranging from 102.20 

to 161.30 aphid/shoot.  

 Vir and Henry (1987) reported that variety T-59 and Durgamani were the 

most resistant to attack of L. erysimi on mustard.  

 Sachan and Sharma (1986) studied the antibiosis response of various 

mustard varieties on growth and development of L. erysimi at 27+1oC with 60 to 

80 per cent R.H. in BOD incubator and found that fecundity rate was highest on 

PR-18 (6.03 nymph/female/day) and lowest on RLM-198 and R.H. 7846 (4.48 

nymph/female/day).  

 Rai et al. (1989) reported that most of the 10 mustard cultivars were 

found free from attack by L. erysimi but white glossy flower harboured the 

fewest aphids.   

 Rohilla et al. (1990 a) observed field resistance in 10 strains of B. juncea 

(RLC-1036, RLM-198, RLC 1037, PR-43, RW white Glossy, RW-29-6 Glossy, 

B-85, RW 15-6 Glossy and T-6342) and 5 strains of B. napus (GS-47, GS-140, 

GS-825, GSL-1 and GSL-1501) against L. erysimi. Two types, those having 
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white flower and those having glossy stems, showed a low degree of initial 

settling and a mechanical barrier to colonization, respectively. In general the 

wax content of inflorescence branches was negatively correlated with aphid 

infestation. The thickness of the stem between the epidermis and phloem was 

positively correlated with resistance, with resistant varieties having a thickness 

of 125-130 5 m and susceptible ones 110-117 5 m.  

 Rohilla et al. (1990 b) screened eighteen varieties in the field for size of 

aphid population and found that percentage of shoot infestation was positively 

and significantly correlated with number of aphids/central shoot. The late 

flowering varieties RL-18 and RLM-198 were resistant and RLM-14, Vardan, 

RH-819 and RH-7859 were tolerant. 

 Begum and Huq (1991) observed that the population of L. erysimi 

increased from 40 to 60 days after sowing and then declined. Infestation was 

heaviest at the 6th leaf and flowering stages of crop growth in M 121-4 and Tori-

7. In descending order of susceptibility, the varieties were Tori-7, M-121-4, M-

38-3, Kallyania, M-26E 6-3, SS-75, M 25E 1-2, Sampad, YS-67 and M-211.  

 Kher and Rataul (1991) studied the settling behaviour of L. erysimi on 7 

strains of B. campestris, 7 strains of B. juncea (Indian mustard) and 5 strains of 

B. napus (rape), in free choice experiments with all plant species present at the 

cotyledon stage. B. campestris preferred, while B. napus was significantly less 

preferred than others. At the 2 leaf stage, sarson was again the least preferred 

and B. campestris BSH-1 was the most susceptible of the plants tested followed 

by B. campestris span and YSPB-24, rape GSL-1512 was the most resistant 

followed by GLS-1501 and GSL-1.  

 Talpur et al. (1991) reported from Pakistan that B. campestris cv. P-63 

and P-7 and B. juncea (Indian mustard) cv. S-9 were the most resistant cultivars 

to aphid L. erysimi. 
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 Among 24 varieties of Indian mustard tested by Bhadauria et al. (1992), 

lower aphid population (72.2-89.6/5 cm twig) and lower multiplication indices 

(9.0 and below) were observed on RKV-47, RKV-24 and RH-781, which were 

classed as resistant to the aphid. The varieties RH 80-03 and RLM 571 had 

higher aphid populations (118.8-121.2/5 cm twig) and a multiplication index 

above 12, and were classed as highly susceptible.  

 Kher and Ratul (1992) reported that the strains of B. napus viz., GSL-

1512, GSL-1501 and GSL-1 harboured significantly lower aphid population than 

the Regent and Gullivar at all the three stages of plant growth (inflorescence, 

flowering and pod-formation) tested and thus proved more resistant, whereas, all 

the seven strains of B. campestris supported very high population and were 

considered highly susceptible to aphid. All seven strains of B. juncea showed 

moderate resistant status toward aphid population.  

 Upadhyay et al. (1992) found that varieties EC 212661 and RLM-514 

recorded the lowest mean number of aphids/plant (439 and 491, respectively), 

JGM-873 and Pusa Bold had the lowest percentage shoot infestation (26% each) 

and MT-12 and Pusa Barani had the lowest loss in seed yield (22% & 33%, 

respectively). Genotype RK-8602 is recommended as suitable for a range of 

environments, having average resistance and the highest seed yield (1388 kg/ha).  

 Singh et al. (1993) found that Brassica cultivars having greenish yellow 

flowers and with scattered flower buds, viz., BC 2, HC 2, T 6342, RH 7846, RH 

30, Prakash and B. nigra were resistant to mustard aphid, L. erysimi infestation. 

The fecundity of mustard aphid was low on resistant cultivars T 6342, RH 7846 

and B. nigra. The amount of nitrogen, reducing sugar and phenol did not seen to 

have any influence on aphid resistance.  

 Mandal et al. (1994) screened 25 varieties of rapeseed (B. campestris) and 

mustard for resistance to aphid. Yield losses in both years varied from 28.2 to 
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83.3 per cent. The varieties Seeta, Pusa bold, Kranti and SJM-191 were the least 

susceptible. Aphid population varied from 88 to 141 aphids/20 cm shoot during 

both years.  

 Bhadauria et al. (1995) found that mustard cultivars RW 255676 B, RK 

8501, RW 5453-B 2 and RJ-4 were less susceptible to the aphid, the 

susceptibility index computed on the basis of mean aphid population and 

multiplication index were ranged from 234.0 to 357.0. On the other hand, cvs PR 

8303, RH 851, PR 8309, RK 8502 and PR 8301 with a susceptibility index 

varying from 1014.7 to 1703.5, proved to be highly susceptible.  

 Rai et al. (1995) found that cvs PYS-843, PR-8801 and PYS-841 were 

most resistant to Lipaphis erysimi and gave the highest yields as against 18 

different entries of toria, sarson and rai.  

 Rana et al. (1995) screened eight cultivars belonging to 6 Brasica sp and 

Eruca sativa in the greenhouse for their susceptibility to L. erysimi and found 

that B. carinata (cv. HC 2), B. nigra (cv. local), Eruca sativa (cv. T 27) and B. 

juncea (cv. Haryan Saag) had the lowest aphid population with 10.33, 18.67, 

43.33 and 60 aphid/plant, respectively, compared to 1033.33 for the susceptible 

control, B. campestris (cv. BSH-1), at the full pod formation stage.  

 Ashwani et al. (1996) observed the susceptibility of 15 mustard 

genotypes to L. erysimi in the order of Vaibhav > DIR-437 > RK-8605-I > NDR 

– 871 > CSR –83-97 > NDYS-2 > CSR-83155 > CSR-88-224 > Varuna > Kranti 

> NDR-873 > RK-8605-2 > NDR-872 > RLC-1037 > RW-2-2-1 > RW-2-2-1 

was significantly more resistant to L. erysimi (24.29 aphid/plant) than any other 

genotype. Aphid population/plant was negatively correlated with plant height, 

number of pods/plant and number of branches/plant.  

 Bhadauria et al. (1996) screened the 16 genotypes of B. juncea under 

conditions of artificial infestation and found that according to aphid population 
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and multiplication index, cv. White Glossy was least, and JGM 56 was most, 

susceptible to aphid infestation. Varuna gave 907 kg/ha yield even at higher 

aphid number and multiplication index indicated the presence of a tolerance 

factor. Age of the crop was responsible for host selection but not for 

multiplication of aphids. The correlation study indicated that with every day’s 

delay in flowering there was an increase of 1.03 aphids per 5 cm twig length.  

 Lal et al. (1997) found that on the basis of aphid infestation index (AII), 

two Brassica germplasm B-85 glossy and RW-white glossy were highly 

resistant, whereas NDR-8501, PR-8805, RH-7847 and RLM-198 were 

categorized as moderately resistant. The varieties most susceptible to L. erysimi 

were Kranti, PR-43 and Varuna.  

 Rana and Khokhar (1998) screened the 56 cultivars of Brassica among 

which, RLM-198, RW-2-2 (non-waxy), PR-43, RH-7846 and RH-7847 were 

found tolerant, supporting on average of 100-150 aphids/plant.  

 Ashwani and Sharma (1999) reported that entries of mustard germplasm 

RK-8802 (30.24 aphids/plant) and RK-8602 (44.30 aphids/plant) were the least 

and most susceptible against L. erysimi, respectively. The rank order of 

susceptibility was RK-8602 > RK-8801 > CSR-83-268 > DIRA-333 > DIRA-

335 > CSR-83-247 > NDR-8602 > CSR-83-225 > RK-8501 > DIRA-337 > 

CSR-83-58 > RW-29-6 > DIR-247 > NDR-8601 > RK-8802.  

 Malviya and Lal (2000) screened 78 Brassica germplasm among which 

15 germplasm viz., BIO-464, BIO-902, DIRA-337, DLSC-1, DLSC-2, KM-999, 

Kranti, PCC-2, Purple Mutant, PSR-30, RH-7846, RLM-198, RSK-84, RW-2-2, 

SKM-9320 and TKG-5 were found as promising against mustard aphid, L. 

erysimi under field condition.  

 Vekaria and Patel (2000) found that among forty promising Brassica and 

allied genotypes tested, none was immune, however, five genotypes viz., GLS-1 
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(B. napus), PC-5 (B. carinata), T-27 (Eruca sativa), Local genotype (B. 

touresefortii) and T-6342 were resistant against mustard aphid, L. erysimi.  

 Rangrez et al. (2002) recorded the maximum aphid population per plant 

(97.3) from yellow sarson cv. YSK-157 followed by BSH-1, BS-1, KS-103, BS-

2, KS-102, DBS-5, KOS-1, KS-101 at post bloom stage. Minimum mean aphid 

per plant (30.6) was recorded on KS-104.  

 Takar et al. (2003) found that based on aphid (L. erysimi) population, the 

varieties of B. juncea T-59 (Varuna), BIO-902, PCR-7 (Rajat) and DLM-29 

were highly resistant (below 70.45 aphids/plant), varieties/entries Kranti, Pusa 

Bold, Rohini, VSL-5, BIO-772, DLM-58, Brani, RH-8113, Pusa Basant, DLM-

80 and DLM-68 were moderately resistant (between 70.45 to 116.51 

aphid/plant) and varieties/entries DLM-75, M-21, AG-5, DLRA-343 and P. Lord 

were least resistant, having more than 116.51 aphid/plant.  

 Bhat et al. (2004) recorded maximum aphid infestations of 20.96 and 

100.66 aphids/plant at bloom and post-bloom stages, respectively on yellow 

sarson (B. campestris var. sarson) cv. YSK-151, while the infestation was lowest 

(8.77 and 46.18 aphids/plant, respectively), on KS-104, BSH-1 was the least 

resistant cultivar. KS-104 and KS-101 were relatively resistant to aphid 

infestation, while the remaining cultivars (KS-102, KS-103, KBS-1, DBS-5 and 

KDS-1) were categorized as moderately susceptible.   

2.3. MANAGEMENT OF INSECT PESTS  

2.3.1. Chemical insecticides 

a) Mustard sawfly 
 

 Considerable work has been done on the chemical control of this pest. 

Patel et al. (1971) tested nine different insecticides including endosulfan (0.05%) 
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malathion (0.05%) and carbary (10%) dust against the pest, and reported that 

BHC 5 per cent dust were most effective and economical as compared to other 

treatments.  

 Krishnaiah and Lal (1975) tested 0.03 per cent spray of dimethoate, which 

gave effective control of A. proxima for 5 days. 

 Rai et al. (1978) recorded the mortality after 24 hours of spraying against 

Athalia proxima and determined decreased efficacy of malathion and 

fenitrothion when used combine while malathion and fenitrothion alternate 

application maintained their effectiveness. The data of 28 hours denote that 

malathion, malathion + fenitrothion and fenitrothion, gave 100 per cent mortality 

and were found significant over quinalphos, fenthion and endosulfan where the 

mortality was 94.44 per cent, 83.35 per cent and 72.22 per cent respectively. 

Judging the over all toxic effects of insecticides, malathion, malathion + 

fenitrothion and fenitrothion gave highest mortality as against fenthion and 

endosulfan, though, all treatments were significant over control.  

 Patel et al. (1993) studied that larval populations of mustard sawfly A. 

lugens proxima reveal the effectiveness of all the insecticides tested as compared 

to control. However, among the insecticides, application of quinalphos 1.50 per 

cent dust @ 25 kg/ha at ETL two larvae/900 sq. cm area gave cent per cent 

mortality of mustard sawfly larvae within 24 hours of application and showed 

significant superiority to formothion 0.025 per cent and endosulfan 0.035 per 

cent whereas, after 48 hours endosulfan 2 per cent dust, quinalphos 0.025 per 

cent and monocrotophos 0.036 per cent spray gave cent per cent larval mortality 

and showed superiority to formothion and endosulfan.   

 Men et al. (2002) reported that the 0.03 per cent dimethoate, 0.05 per cent 

endosulfan and the combination of 0.5 kg/ha B. thuringiensis and 0.03 per cent 
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endosulfan caused maximum reduction in the mustard sawfly, A. proxima 

population.  

 Ameta et al. (2005) conducted experiment on the efficacy of 

imidachloprid seed treatment @ 5, 7 and 14 g/kg seed and reported that 

imidachloprid @ 7 g/kg seed was found at par to the @ 14 g/kg seed in terms 

reduction in the population of A. proxima. They were also reported that the seed 

treatment with imidachloprid @ 7 and 14 g/kg seed yielded 18.79 and 20.39; 

19.42 and 19.73 q/ha during 2002-03 and 2003-04, respectively.  

b) Mustard aphid 

 Banerjee and Pramanik (1964) from West Bengal reported that 

dimethoate, methyl-parathion, endrin and nicotine sulphate were effective 

against L. erysimi.  

 Saini and Chhabra (1966) worked out the efficacy of dimethoate 

(0.037%), menazon (0.05%) and phosphamidan, parathion and methyl-demoton 

(each 0.025%) sprayed 2-4 times @ 686 – 1372 litres/ha. They found that out of 

all the insecticides, menazon was best followed in order of merit by 

phosphamidon, parathion, methyl demeton and dimethoate.  

 According to Srivastava and Srivastava (1970), the average number of L. 

erysimi on mustard was 370/5 plants in untreated plots compared to 18 for 0.025 

per cent parathion treated plots, 50 for 0.1 per cent gamma BHC or 0.033% 

diazion, 52 for 0.037 per cent dimethoate and 67 for 0.1 per cent malathion 

treated plots. Nicotine sulphate was found to be less effective in Uttar Pradesh.  

 According to Ganguli and Roy (1972), at Tripura, mustard plant sprayed 

with endosulfan 35 EC @ 1250 ml/ha at 7 day intervals registered good control 

of aphids and gave significantly higher yields and profit than those sprayed at 

intervals of 14 or 21 days.  
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 Sharma and Joshi (1972) from Madhya Pradesh recorded mortalities 72 hr 

after spray treatments with 0.02 per cent phosphamidon and dimethoate, 0.1 per 

cent methyl demeton, 0.075 per cent fenthion and 0.1 per cent endosulfan, 

formothion, carboryl and thiometon. The averaged percentages respectively were 

93.4, 85.6, 81.0, 74.0, 59.0, 63.5, 61.7 and 71.3 per cent compared to 12.4 per 

cent for the controls.  

 In a comparative study with diazinon (0.037%), dimethoate (0.037%), 

gamma BHC (0.025%), parathion (0.025%), nicotine sulphate (0.1%) and 

malathion (0.1%) applied thrice @ 675 litres/ha/spraying for controlling L. 

erysimi on mustard at Kanpur (U.P.), Srivastava et al. (1972) found that 

dimethoate was the most effective insecticide followed by parathion.  

 According to Kakar and Dogra (1978) in Himanchal Pradesh, methyl-

demeton (0.025%), phosphamidon (0.03%) and endosulfan (0.1%) were 

effective in descending order after 3, 10, 15 and 30 days following treatment. 

However, by the 10th day their effect was non-significant when a repeat spray 

was given. Besides, two spray schedule was superior to one as it covered the 

peak infestation period.  

 Brar and Sandhu (1981) evaluated the effectiveness of 18 insecticides 

(different ones in different years) at 0.025 or 0.05 per cent at Ludhiana (Punjab) 

against L. erysimi on brown sarson and reported that chlophysifos, dicrotophos, 

monocrotophos, phosalone, dimethoate and oxydemeton-methyl were most 

effective and compounds which gave moderately good control of aphids 

included carbophenothion, carbofuran, endosulfan, malathion and vamidothion. 

 Among the 19 insecticides applied at intervals of 7 or 14 days in the field 

at Bangalore against Lipaphis erysimi and Crocidolomia binotalis, major pest of 

cabbage, Methamidophos at 0.25 or 0.5 kg/ha gave excellent control of both 
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pests; of the remaining insecticides, quinalphos, endosulfan, ethiofencarb and 

pirimicarb were the most effective against L. erysimi alone and fenvalerate, 

permethrin and methamidophos against C. binotalis alone (Mohan et al., 1981).  

 Bakhetia (1986) reported that an effective control could be achieved by 

foliar spray with 625 to 1000 ml of oxydemeton-methyl 25 EC/dimethoate 30 

EC/endosulfan 35 EC/quinalphos 25 EC/formothion 25 EC or 950 to 1500 ml of 

chlorpyrifos 20 EC or 150 to 250 ml of phosphamidon 100 EC dissolved in 200 

– 300 litres of water/ha, depending upon the stage of crop growth. Besides soil 

application of phorate 10 G (10 kg/ha) or aldicarb 10 G (10 kg/ha) disulfoton 5 

G (20 kg/ha) or carbofuran 3 G (33 kg/ha) broadcasting followed by light 

irrigation could effectively control the aphids.  

 Baral et al. (1986) evaluated the efficacy of 0.025 per cent methyl 

demeton, 0.025 per cent quinalphos, 0.025 per cent formothion, 0.025 per cent 

monocrotophos, 0.03 per cent dimethoate, 2 per cent ascorbic acid and 1 per cent 

acetic acid against L. erysimi on mustard and found that methyl demeton was 

most effective, resulting in the lowest incidence of the aphid and the highest seed 

yield.  

 Singh et al. (1986) suggested application of insecticides like dimethoate 

0.03 per cent phosphamidon 0.025 per cent, quinalphos 0.025 per cent 

oxydematon methyl 0.025 per cent endosulfan and monocrotophos 0.04 per cent 

as they provided effective control of mustard aphid.  

 Vir and Henry (1987) suggested four spray of 0.03 per cent dimethoate 30 

EC at fortnightly intervals to get significantly higher yield and more economic 

returns.  

 Zaman (1990 a) reported that sprays of dimethoate EC (80 ml a.i./100 

litres water), formothion EC (49.5 ml a.i./100 litres water) and pirimicarb (75 g 
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a.i./100 litres water) significantly reduced infestations of aphid L. erysimi on 

rape seedlings and remained effective for more than 3 weeks without affected by 

frequent rains.  

 Zaman (1990 b) tested four insecticides against L. erysimi and found that 

carbosulfan at 57.14 ml a.i./100 litres water and dimethoate (60 ml) were 

significantly effective in reducing infestation, and remained effective for more 

than 2 weeks in preventing secondary infestation. Dichlorovos (75 ml) had good 

initial effects but was only moderately persistent, whereas, dinobuton was less 

effective in both the short and long term.  

 Upadhyay and Agrawal (1993) studied the efficacy of monocrotophos, 

phosphamidon, oxydemeton-methyl, dimethoate, malathion, chlorpyrifos, 

cypermethrin, fenvalerate and endosulfan against L. erysimi on Indian mustard, 

cv. ‘Varuna’ in field experiments and found that oxydemeton- M at 0.025 per 

cent and phosphamidon at 0.03 per cent were most effective resulting in higher 

seed yield of 2.40 and 2.28 tonnes/ha, respectively.  

 Bhalla et al. (1994) found that endosulfan, malathion, monocrotophos and 

oxydemeton tested against L. erysimi on rapeseed mustard were effective. 

Monocrotophos and oxydemeton – M (at 50 and 100 g a.i./ha) gave complete 

control up to 14 days of spraying. Malathion was the least effective insecticide 

tested.  

 Sinha et al. (1997) observed that phosphamidon proved most effective 

against the aphid in one as well as two spray schedule. It remained effective for 

15 days in one spray schedule and provided protection against the aphid for 30 

days in two spray schedule with repeat application after 10 days. The insecticide 

used showed a descending order of efficacy as phosphamidon > dimethoate > 

lindane > thiometon > carbaryl > malathion > chlorpyrifos > endosulfan > 

quinalphos.  
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 Singh et al. (1999) studied the efficacy of six insecticides against mustard 

aphid L. erysimi and their safety to aphid predator, Coccinella septempunctata 

and forging honey be, Apis cerana were evaluated. Phosphamidon 0.03 per cent 

proved to be the most effective insecticides against mustard aphid and 

moderately safe to honey bees with highest seed yield (17.63 q/ha). Phosalone 

was found to be effective against aphid and safe to predator and pollinator. 

Endosulfan proved to be safest insecticide to pollinator and predator.  

 Brohi (2000) observed that two spray at fortnightly at recommended 

doses against L. erysimi on mustard crop, Dimecron 100 EC and Thiodan 35 EC 

were comparatively more effective and persistent than the Nuvacron 40 SCW, 

Advantage 20 EC and Sumicidin 20 EC.  

 Rajendra et al. (2001) observed the efficacy of imidacloprid as seed 

treatment (Gaucho 70 WS, 5 and 10 g a.i./kg seed) and foliar spray (confidor 

200 SL, 20 and 40 g a.i./ha; at 50% pod formation stage) against L. erysimi on 

rapeseed mustard. The lower treatment rates of both proved sufficient to 

optimize the yield. Mustard grains and soil at harvest did not contain 

imidacloprid residues.  

 Sinha et al. (2001) observed the relative toxicity of insecticides against 

mustard aphid in laboratory test and found that phosphamidon was most toxic 

insecticide followed by dimethoate, lindane, thiometon and chlorpyriphos, 

phosphamidon remained most effective up to 14 days followed by dimethoate, 

lindane, thiometon, carbaryl, malathion, chlorpyrifos, endosulfan and 

quinalphos.  

 Gami et al. (2002) found that among 11 different insecticides treatments 

methyl-0-demeton 0.025 per cent, carbosulfan 0.04 per cent, methyl parathion 2 

per cent dust @ 25 kg/ha and monocrotophos 0.04 per cent were highly effective 
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against mustard aphid, L. erysimi. Profenophos 0.05 per cent and azadirachtin 

0.00075 per cent were found less effective against this pest. Considering the seed 

yield, two sprays of methyl-o-demeton 0.025 per cent gave maximum seed yield 

(1575 kg/ha).  

 Lal et al. (2002) found that thiamethoxam was most effective among five 

insecticides tested against L. erysimi on cabbage. The population reduction over 

control due to thiamethoxam was 72.88 per cent after 1 day of spray which 

increased to 96.82, 97.44, 99.86 and 99.72 per cent after 7th, 14th, 21st and 28th 

day of spray, respectively. The population reduction of L. erysimi over control 

due to betacyfluthrin, lambdacylothrin, endosulfan, and cartap hydrochloride 

after seven days of spray was 75.32, 90.06, 88.80 and 92.29 per cent in first 

spray while it was 72.14, 74.70, 82.56 and 87.64 per cent in case of second 

spray, respectively.  

 Gour and Pareek (2003) evaluated nine insecticides each with two 

concentrations against L. erysimi (Kalt.) and fund that treatment of dimethoate 

(0.03%) was most effective followed by dimethoate (0.015%), imidacloprid 

(0.05%), acephate (0.05%) and cypermethrin (0.002%). Neem extract (0.2%) 

was found least effective in reducing aphid population followed by neem extract 

(0.4%) cartap hydrochloride (0.04%) and ethofenprox (0.002%), whereas, 

endosulfan (0.02 and 0.035%), acephate (0.025%), malathion (0.025 and 

0.05%), cypermethrin (0.001%), ethofenprox (0.004%) and cartap hydrochloride 

(0.08%) existed in moderate group of efficacy.  

 Meena and Lal (2004) observed the bio-efficacy of different synthetic 

insecticides against mustard aphid, L. erysimi Kalt., on cabbage in a descending 

order of imidacloprid (0.01%) > endosulfan (0.07%) > ethofenprox (0.1%) > 

lambda cyhalothrin (0.01%) > cartap hydrochloride (0.05%) > beta cyfluthrin 

(0.00125%) > imidacloprid, proved most effective against L. erysimi.  
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 Rohilla et al. (2004) evaluated the bio-efficacy of 10 insecticides against 

mustard aphid, L. erysimi among which imidacloprid 17.8 SL @ 0.0178 per cent, 

thiamethoxam (Actara) 25 WG @ 50 g a.i./ha, oxydemeton methyl 25 EC @ 

0.025 per cent and monocrotophos 36 EC @ 0.036 per cent proved most 

effective.  

2.3.2. Neem and neem products 
a) Mustard sawfly 
 

 Chopra et al. (1949) edited an excellent book “Poisonous plants of India” 

and quoted that leaves of neem (Melia azadarach) have been used in India for 

the protection of woolen fabrics, books and leather goods, they have tabulated 74 

plant species having insecticidal and repellent properties.  

 Mane (1968) studied that aqueous suspension of neem seed kernel used 

against phytophagous pest viz., Uproctia lunata, Acrida exelta, Prodina litura 

and Utetheria pulchella protected the castor leaves at 0.5 per cent concentration.  

 Patel et al. (1968) tested the neem seed kernel suspension @ 10 g/10 litre 

of water to 100 g/10 litre of water on sunhemp against hairy caterpillar (Amsacta 

moorei) both in case and in the field. In case of field it was observed that 24 

hours after the treatment, all the caterpillar migrated to adjoining unsprayed plot 

and were feeding normally.  

 Patnaik et al.(1987) observed that 3.0 per cent neem oil caused 100 per cent 

larval mortality of A. proxima Klug as compared to no mortality in the untreated check. 

Abrupt decline in pupation was noticed in concentration above 0.4 per cent. No 

practicable abnormality was observed in the emerged adults though emergence was 

very low beyond 0.4 per cent strength.  

 Dimetry (1993) has described the unique properties of neem (meliaceae). 

These properties of the toxic principals are toxicant, repellent, antifeedent and 

insect growth regulator combined with low cost local availability, safety on the 
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environment and compatibility with the agro-ecosystem which emphasizes their 

potential in insect-pest management system.  

 Singh et al. (1993) tested some plant products to control mustard sawfly 

(Athalia proxima Klug) under field experiment with concentration of 0.5, 1.0 

and 1.5 per cent. Spray applications of Azadirchata indica, Saussurea lappa and 

Lantana camera was more effective in reducing the pest incidence and 

significantly yield was also higher in comparison to other extracts.  

 Agrawal and Saroj (2003) observed the maximum larval mortality 

(47.5%) of Athalia proxima in 2 per cent concentration followed by 30, 22.5, 15 

and 6.25 per cent mortality with the treatment of 1, 0.5, 0.25 and 0.125 per cent 

concentration of neem oil in comparison to no mortality in control. Among the 

all concentration 2 per cent neem oil was most effective in causing larval 

mortality, pupal inhibition, inhibition of adult emergence larval antifeedant and 

larval repellent effect.  

 Srivastava and Singh (2003) reported that soil application of neem leaf 

powder @ 75 kg/ha at the time of sowing in furrows, reduced the population of 

mustard sawfly and increase the grain yield 5.2 per cent over control.  

b) Mustard aphid 

 Kabir and Mia (1987) tested six indigenous pesticides as sprays against L. 

erysimi on mustard in Bangladesh and found that all the treatment viz., extract of 

neem, garlic, onion, tobacco straw ash and a mixture of soap with kerosene 

reduced the infestation and increased the yield.  

 Pandey et al. (1987) evaluated the 3 concentrations (0.5, 1.0 and 1.5%) of 

neem seed kernel extract against L. erysimi under laboratory conditions and 

found that 80 per cent mortality was given by 1.5 per cent concentration. 1.0 per 

cent concentration was also effective.  
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 Gupta (1992) evaluated the neem leaves and the endosperm of 

Azadirchata indica against L. erysimi and found that neem product caused 100 

per cent mortality of L. erysimi on ornamental plants.  

 Bhathal et al. (1993) studied the effects of AZT-VR-K (an azadirachtin 

enriched acetone extract of neem seed kernel extract) and commercial neem 

products and reported that development, reproduction and mortality of mustard 

aphid (L. erysimi) reduced.  

 Mishra (1993) evaluated the dimethoate, quinalphos, chlorpyrifos, 

deltamethrin and fenvalerate at 0.3, 0.25, 0.2, 0.007 and 0.1 kg a.i./ha 

respectively and 1 per cent repelin neem oil for the control of L. erysimi on B. 

compestris cv. Toria and reported that quinalphos was most effective insecticide 

followed by dimethoate and repelin.  

 Bhathal and Singh (1994) observed that the commercial formulation of 

neem viz., Neemark and Neemgaurd, resulted 73 to 87 per cent mortality of L. 

erysimi. Delayed mortality during the 4th instar was recorded with AZT-VR-K 

(Neem extract) and Neemgaurd. The highest adults abnormalities were induced 

by AZR-VR-K extract of neem.  

 Prasad (1994) observed that neem (Azadirachta indica) spray 

formulations were effective at controlling infestations of L. erysimi on B. 

compestris for only 3 days after application and were inferior to the level of 

control given by oxydemeton-methyl.  

 Lal (1996) evaluated four neem formulations under field condition against 

mustard aphid, L. erysimi and found that Nimbicidine and Neemark caused 20 to 

26 per cent mortality of winged adult aphid after 2 days application while 

Neemgold and Jawan gave about 15 per cent mortality.  
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 Patel et al. (1996) evaluated the 7 insecticides against L. erysimi and 

found that endosulfan (0.035%), chlorpyrifos (0.02%) and neem seed kernel 

suspension (NSKS 0.3%) were most effective in controlling the pest.  

 Sontakke and Dash (1996) determined the efficacy of synthetic 

insecticides and neem formulations for the control of L. erysimi infesting 

mustard and found that quinalphos was the most effective followed by 

chlorpyrifos and endosulfan and resulted in the highest seed yield. Nimbicidine 

and azadirachtin gave a comparatively better level of control of aphid and a 

higher seed yield.  

 Dhingra et al. (1997) found that 0.01 and 0.07 per cent concentrations of 

Achook, Neemark and Methenolic neem seed extract applied by direct spray on 

the leaves with insects reduced the number of live offspring of aphid, L. erysimi 

by 90, 70 and 60 per cent, respectively in comparison to control.  

 Gupta et al. (2001) evaluated the seven neem-based formulations 

(Neemarin, Neemazal, Bioneem, Nimbicidine, Achook, Econeem and 

Neemgold) against L. erysimi infesting mustard and found that reduction in the 

pest population was highest with spraying of Neemazal followed by Neemarin 

and lowest with spraying of Neemgold.  

 Singh (2004) evaluated the plant extracts viz., marua (Ocimum 

basilicum), neem (Azadirachta indica), datura (Datura strumonium), aak 

(Calotropi procera), along with metasystox (0.025%) and dimethoate (0.05%) 

and found that yield was highest with metasystox followed by dimethoate, marua 

and neem.   

 2.3.3. New insecticides 
Acetamiprid 
 

 This insecticide is neurotoxic, belongs to neonicotinoid group and has 

high systemic and translaminar action. Zidan et al. (1998) found that 
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tebufenozide was the most potential insecticide for newly hatched larvae of pink 

bollworm, Pectinophora gossypiella followed by acetamiprid than ethoxazole, 

showing LC50 values of 2.41, 6.07 and 31.01 ppm, respectively. The latent effect 

of treatments at LC25(s) acetamiprid was most effective compound as it caused 

45.9 per cent pupal mortality, 81.6 per cent reduction in the number of deposited 

eggs/female and 86.8 per cent control of reproduction in comparison with the 

untreated moths.  

 Bellettini et al. (1999) found that acetamiprid gave greater than 91 per 

cent control of Aphis gossypii on cotton at all doses (@ 10, 15 and 20 g a.i./ha) 

for 2, 5, 7, 10 and 15 days after application (DAA) while cypermethrin at 12.5 g 

a.i./ha and methamidophos at 300 g a.i./ha gave 54.9 and 49.8 per cent control, 2 

DAA, and 0.5 and 13.4 per cent control, respectively, 15 DAA.  

 Chinnabbai et al. (1999) evaluated nine insecticides against mustard 

aphid L. erysimi in laboratory bioassay at recommended concentrations and 

found that acetamiprid at 0.02 per cent gave highest mortality (87.95%) 24 hrs 

after treatment, significantly superior over all the other insecticides Polytrin-C (a 

mixture of chlorphyrifos and cypermethrin) (0.06%) and imidacloprid (0.017%), 

which gave 71.25 and 66.25 per cent mortality, respectively, proved to be the 

less effective alternatives to acetamiprid for control of L. erysimi. Chlorpyrifos 

was found to be the least effective.  

 Lacombe (1999) stated that acetamiprid is a new neurotoxic insecticides 

from the chloronicotinyl family. At a low rate, it has rapid and long lasting 

activity, even on resistant insects, adults, larvae and eggs. A high systemic and 

translaminar action ensures effective control of sucking insects (especially 

aphids and white flies) and some Lepidoptera (especially leaf miners) and 

Coleoptera. It has a low toxicity to mammals, aquatic organisms and wild life 

and does not show adverse effects on honeybees or bumblebees.  
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 YeCheng et al. (2002) recorded the ID50 value of contact toxicity of 

acetamiprid to brown plant hopper (N. lugeus) was 2.17 x 10-3 micro g/female, it 

was one-sixth, that of imidacloprid. The LC50 value of contact toxicity to turnip 

aphid (L. erysimi) was 46.86 mg/litre and was 1.6 times less, that of 

imidacloprid. Acetamiprid is a fine insecticide in controlling cruciferous leaf 

beetle and cabbage butterfly with high insecticidal activity.  

 Orita (2005) found that among neonicotinoid group insecticides 

imidacloprid, nitenpyram, acetamiprid, and thiamethoxam showed high toxicity 

to adults of Aphidoletes aphidimyza (Diptera: Cecidomyiidae), chlorfenapyr, 

cartap, and spinosad showed high toxicity. Some organophosphate and 

pyrethroid pesticides showed high toxicity to larvae. Insecticides in the insect 

growth regulator group (except novaluron), acaricides (except tebufenpyrad), 

fungicides, starch, tolfenpyrad and indoxacarb showed no toxicity.  

Novaluron 

 Ishaaya et al. (1996) stated that novaluron, a novel benzoyl-phenol urea, 

acts by both ingestion and contact and highly active against lepidopterous larvae 

(by ingestion) and against nymph of Bemisia tabaci (by contact). They found 

that an application rate of 25 mg a.i./litre in cotton field resulted in 100 per cent 

mortality of S. littoralis and H. armigera larvae fed on treated leaves removed 

from plants up to 8 days after application. Novaluron was much more active 

against eggs and larvae of B. tabaci than either chlorfluazuron or teflubenzuron. 

At a concentration of 1 mg a.i./litre, adult emergence reduced by 90 per cent 

when 1st instar larvae were exposed to treated cotton seedlings. Novaluron was 

more active in suppressing developing stages of the leaf miner Liriomyza 

huidobrensis than teflubenzuron and chlorfluazuron. Suppression of about 80 per 

cent adult formation was obtained at a concen. of 0.8 mg a.i./litre and a similar 
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inhibition of pupation and mine formation at a concen. of 20 mg a.i./litre were 

obtained.  

 Ishaaya et al. (2002) observed that novaluron is a powerful toxicant for 

controlling lapidopteran larvae resulting in LC90 values of 0.42 and 0.30 mg 

a.i./litre to Spodoptera littoralis and S. exigua, respectively. Its residual activity 

under field conditions ranges between 10 and 30 days depending on 

environmental conditions. It is powerful compound against developing stages of 

whiteflies, resulting in LC90 values of 0.68 and 8.56 mg a.i./litre for Bamicia 

tabaci and Trialeurodes vaporariorum, respectively. It was translaminar activity; 

enabling control of the leaf miner Liriomyza huidobrensis at concentrations 

ranging between 5 and 45 mg a.i./litre. They further stated that it has no 

appreciable effects on parasitoids and phytoseiids and a mild effects on other 

natural enemies and may be considered a potential component in IPM 

programmes.  

 Ruggiero et al. (2002) concluded from the experimentation that novaluron 

provides effective control of a broad range of insects of orders Lepidoptera, 

coleoptera and Homoptera. The results confirmed its high level of efficacy and 

selectivity in a wide range of crops, including pome fruits (Cydia pomonella), 

stone fruits (Cydia molesta and Anarsia lineatella), citrus (Aleurothrixus 

floccosus), potato (Leptinotarsa decemlineata) and vegetables (Helicoverpa 

armigera and Pieris Spp.). The specificity to the target pest and the strong 

preventive ovicidal activity, combined with larvicidal properties, make 

novaluron an important tool in IPM programmes.  

 Pramanik et al. (2003) observed the comparative efficacy of certain 

chemical insecticides and microbial insecticides against diamond back moth P. 

xylostella (L.) and found that spinosad  0.005 per cent was the most effective on 

the basis of pest population per plant and increase of yield over control. Average 
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data analysis showed the order of efficacy of different insecticides was spinosad 

> Bt Kurstaki > abamectin > cartap hydrochloride > acetamiprid > novaluron.  

 Pramanik et al. (2003) observed that abamectin had the lowest LC50 value 

of 110.068 ppm for P. xylostella and 271.416 ppm for S. litura, while novaluron 

had the highest LC50 of 1482.335 ppm for P. xylostella and 1976.430 ppm for S. 

litura. The order of relative toxicity was: abamectin > spinosad > acetamiprid > 

cartap hydrochloride > novaluron.  
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