


Quantification of Avoidable Yield Losses in Mustard Caused by The Aphid, Lipaphis Erysimi (Kalt.)

ABSTRACT
Present study was conducted during rabi, 2021-22 and 2022-23 at Regional Agricultural Research Station, Polasa, Jagtial to assess the yield losses due to mustard aphid, Lipaphis erisimi in mustard crop. The results during rabi, 2021-22 and 2022-23 showed that the avoidable yield loss due to mustard aphid was 70.43 and 66.02 per cent, respectively. The pooled results indicated that the highest seed yield was recorded under protected condition (13.71 q/ha) which was 3.15 times higher as compared to that under unprotected condition (4.34 q/ha). An avoidable yield loss of 68.30 per cent was recorded in seed yield under protected condition with an additional yield of 9.37 q/ha over unprotected condition. 
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INTRODUCTION
“Mustard, Brassica juncea (L.) Czern and Coss is an important oilseed crop belonging to family Cruciferae (Syn. Brassicaceae). Indian mustard or brown mustard is natural amphidiploid and it is self-pollinated but certain amount of pollination (2-15%) occur due to insects and other factors” (Vaughan, 1977). Indian mustard is widely used in various cuisines, as seeds, oil and leafy greens. Mustard oil, extracted from the seeds of Brassica juncea, is a golden-hued oil deeply included in the cultural and medicinal essence of South Asia. For millennia, it has been a major inclusion of regional cuisines, Ayurvedic therapies and spiritual rituals. “India holds a premier position in rapeseed-mustard economy of the world i.e., second rank in area and third in production. Major rapeseed-mustard growing states in India are Rajasthan (47.26%), Haryana (11.73%), Madhya             Pradesh (10.82%) and Uttar Pradesh (9.73%). In Telangana, area under mustard crop is 2000 ha with production and productivity of 1840 tonnes and 0.92 tonnes ha-1 respectively” (INDIASTAT, 2023).
“Insect pests are major biotic constraints that causes severe threat to mustard from germination to harvest and about 43 species of insect pests infest rapeseed-mustard crop in India, out of which a dozen species is considered as major pests” (Purwar et al., 2004). “The aphid species, viz., Lipaphis erysimi (Kaltenbach), Brevicoryne brassicae (Linnaeus) and Myzus persicae (Sulzer) are the key pests resulting in both qualitative and quantitative losses” (Sarangdevot et al., 2006). “Among these, mustard aphid, Lipaphis erysimi (Hemiptera: Aphididae) is predominant capable of causing up to 96 per cent yield losses and 5-6 per cent reduction in oil content” (Shylesha et al., 2006).  “Heavy yield losses to rapeseed-mustard by L. erysimi have been reported in India. Various researchers reported reductions up to 91 percent in yield due to aphid infestation” (Chauhan and Chauhan 2005, Bunker et al., 2006 and Kumar and Kular 2011). “Higher losses were reported in Brassica campestris, and B. napus and lower were reported in B. carinata. However, the losses were highly variable in B. juncea” (Kumar, 2010). Keeping the above background, the present study was conducted to estimate the yield losses caused by L. erysimi in mustard and the results have given a clear understanding about frequency and type of insecticides to be used to control aphid. 
MATERIAL AND METHODS
The present investigation was carried out during rabi, 2021-22 and 2022-23 at RARS, Jagtial. The experiment was laid out in simple paired plot design with two treatments, viz., protected and unprotected each replicated thirteen times. The mustard variety Black gold was sown in a plot size of 4 m X 3 m (12 m2) on 16.10.2021 during rabi, 2021-22 and on 20.10.2022 during rabi, 2022-23, respectively, with spacing of 45 cm X 20 cm. The protected plot was kept free from the attack of insect pests by spraying it with recommended insecticides. First spray was taken up with Dimethoate 30 EC @ 2 ml/l when the aphid population crossed economic threshold level. Second (Quinalphos 25 EC @ 1ml/l) and third (Malathion 50 EC @ 1.5 ml/l) sprays were taken up at fifteen days interval after first spray. No plant protection measures were taken up in the unprotected treatment.
Observations on the incidence of the mustard aphid was recorded on 10 randomly selected and tagged plants from 10 cm top twig from each replication at ten days interval. At the time of harvest, data on seed yield from each plot were recorded and the per cent yield losses was calculated by using following formula (Pradhan, 1964). 
                                         Avoidable yield loss (%) =    T - C x 100 
                                                                                           T
       Increase in yield (%) =       T - C x 100 
                                                  		                  C
               T- Yield in protected treatment; 	C- Yield in unprotected treatment 
RESULTS AND DISCUSSION
Aphid population: 
In rabi, 2021-22, The aphid population recorded in protected conditions was 3.21 aphids/10 cm central apical shoot which is 10.84 times lower as compared to that of unprotected conditions (34.81 aphids/10 cm central apical shoot). The per cent reduction in aphid population over unprotected conditions was recorded to be 90.77. (Table 1)
In rabi, 2022-23, the aphid population recorded in protected conditions was 2.81 aphids/10 cm central apical shoot which is 8.44 times lower as compared to that of unprotected conditions (23.72 aphids/10 cm central apical shoot).  The per cent reduction in aphid population over unprotected conditions was recorded to be 88.15. (Table 2)
The Pooled data (Rabi, 2021-22 and 2022-23) indicated that the aphid population recorded in protected conditions was 2.54 aphids/10 cm central apical shoot which is 9.96 times lower as compared to that of unprotected conditions (25.31 aphids/10 cm central apical shoot).  The per cent reduction in aphid population over unprotected conditions was recorded to be 89.96. (Table 3). The present findings are in agree with Sharma et al. (2018) who found that the per cent reduction in aphid population over control was 91.04 per cent. The results are also in line with Kumar et al. (2022) who recorded that the per cent reduction in aphid population over control was in the range of 84.85 to 89.97 among different genotypes. (Table 3)
Avoidable yield losses:
In rabi, 2021-22, An avoidable yield loss of 70.43 per cent was recorded in seed yield. A higher mean seed yield was recorded under protected condition (14.15 q/ha) which was 3.38 times higher as compared to that under unprotected condition (4.18 q/ha) as presented in Table 1.
In rabi, 2022-23, An avoidable yield loss of 66.02 per cent was recorded in seed yield as presented in Table 2. A higher mean seed yield was recorded under protected condition (13.26 q/ha) which was 2.95 times higher as compared to that under unprotected condition (4.50 q/ha).
The Pooled data (Rabi, 2021-22 and 2022-23) indicated that the higher mean seed yield was recorded under protected condition (13.71 q/ha) which was 3.15 times higher as compared to that under unprotected condition (4.34 q/ha). An avoidable yield loss of 68.30 per cent was recorded in seed yield (Table 3). 
[bookmark: _GoBack]The findings of current study are in accordance with Verma and Singh (1987) who reported that “the highest population occurred during the flowering and siliquae formation inflicting a reduction in seed yield of 90.0-93.2 per cent as compared with insecticide treated plots”. The results are also in line with findings of Singh et al. (2010) who reported “the avoidable yield loss due to mustard aphid, L. erysimi as 88.72 and 90.52 per cent during two consecutive years of study”. Tomar (2017) reported that “the yield loss was 84.96, 89.53 and 74.57 per cent, respectively in 2002-03, 2003-04 and 2004-05”. The results of the present study are in agreement with Dotasara et al. (2022) who reported an avoidable loss of 41.14 per cent due to mustard aphid during two consecutive years of study. The current findings are also in concurrence with Kular and Kumar (2011) who reported that avoidable yield losses due to mustard aphid varied up to 26.4 per cent. Awia et al. (2025) found that the infestation of mustard aphid on different crucifers, viz., head cabbage, cauliflower, turnip and radish was 100% after 21 days after planting. The yield losses of these crops due to mustard aphid were recorded to be 100 per cent after 56 days of planting if no plant protection measures were initiated. Similar results were observed by Banerjee and Samanta (2023) who reported that the avoidable yield loss per cent in lentil was 16.40 per cent when two insecticidal sprays were given to control aphids and pod borers. Whereas, the impact of single spray of imidacloprid was more efficient as aphid was the major pest. Muchhadiya et al. (2024) also found that the mean grain yield in protected plot was recorded to be 1092.20 kg/ha, which was 1.63 times higher than yield in unprotected plot (671.82 kg/ha). The avoidable yield loss due to insect pest in pigeon pea was recorded 38.48 per cent. The results are also in line with the findings of Vijaya et al. (2020) who found that “the mean number of damaged pods per plant under protected conditions were 6.59 which were 2.34 times less compared to 15.45 damaged pods under unprotected conditions. Mean yield was 2.0 times higher in protected conditions (2013.66 kg/ha) as compared to that under unprotected conditions (1005.78 kg/ha). An avoidable yield loss of 49.61 per cent was recorded in terms of grain yield”. Lakshminarayana and Duraimurugan (2014) also found that “significantly lower infestation of insect pests was recorded in protected plots compared to unprotected plots in castor.  Also the higher mean seed yield of 1996 kg/ha and 1596 kg/ha was recorded from protected plots, while seed yield of 1421 kg/ha and 750 kg/ha was recorded from unprotected plots during kharif 2012-13 and 2013-14, respectively”. Dabhade et al. (2012) reported that significantly higher groundnut pod yield (1367 kg/ha) and fodder yield (2947 kg/ha) were recorded from the plots having full protection against major insect pests of groundnut at the various crop growth stages by applying different insecticides. Whereas, the significantly lowest pod yield (703 kg/ha) and fodder yield (1706 kg/ha) were registered from unprotected control. Maximum avoidable yield loss of groundnut pod and fodder were 48.57 % and 42.11 %, respectively. Sori and Mallik (2001) found that infestation of shoots and capsules of sesame is significantly different between protected and unprotected plots, which resulted in the seed yield reduction of 15.63 and 21.43 per cent in unprotected plots during 1997 and 1998, respectively. But, the attack of sesame by insect pests did not significantly reduce plant height, number of branches and capsules per plant as evident from non-significant differences between protected and unprotected plots in both the years. Yadav (2017) revealed that the seed yield of niger under protected plots ranged from 645.63 to 756.49 kg/ha in comparison to 367.02 to 473.47 kg/ha unprotected condition. Under protected condition the variety JNC-6 was found superior to others in respect to highest seed yield (756.49 kg/ha). Whereas, under unprotected condition the highest seed yield (473.47 Kg/ha) was recorded from the variety JNS-9 followed by JNC-6 (457.03 kg/ha), JNC-1 (448.06 kg/ha) and IGPN-2004-1 (367.02 Kg/ha). Radhika and Reddy (2018) revealed that “the avoidable reduction in plant height, number of branches per plant, pods per plant, number of seeds per pod due to insecticides application is 19.14, 19.78, 20.70 and 17.80 per cent respectively and a significantly higher yield was obtained in protected plots i.e. 1028 kg ha-1, while, comparatively low yield i.e. 759 kg ha-1 was recorded from unprotected plots. The yield increased in protected plots over unprotected was 269 kg ha-1 i.e. 35.44 per cent. The avoidable yield loss was 26.16 per cent by spraying of insecticides i.e. monocrotophos 36% SC and fipronil 5% SC at ten days intervals against sucking pests viz., whiteflies, thrips, aphids and leafhoppers in black gram”. Mahalakshmi et al. (2018) found that “the avoidable yield loss was highest with flubendiamide 39.35 % SC @ 0.2 g/lt followed by indoxacarb 14.5 % SC @ 1.0 ml/lt and spinosad 45 SC @ 0.3 ml/lt when sprayed at 40 DAS thereby helped in attaining the highest seed yield in green gram”. Mishra et al. (2012) found that the chemical control of pigeon pea pod borers and pod fly with insecticides resulted that imidacloprid and acetamiprid showed minimum pod infestation during two years. Rests of the insecticides were significantly superior over the control plots except dhanuvit. Acetamiprid treated plots also gave better results after imidacloprid followed by dimethoate 25 EC, carbosulfan 25 EC, indoxacarb 14.5 SL and methomyl 40 SP. The maximum grain yield and avoidable losses and additional grain yield (18.51 qha-1, 42.7% & 7.91 qha-1) was also recorded in imidacloprid treated plots over control plots.

Table 1. Effect of mustard aphid on yield of mustard during rabi, 2021-22
	Treatments
	Mustard aphid population per 10 cm central apical shoot
	Seed yield
	Per cent reduction in mustard aphid population
	Increase in yield
	Avoidable yield loss (%)

	Protected
	3.21
	14.15
	90.77
	9.97
	70.43

	Unprotected
	34.81
	4.18
	-
	-
	-

	T. cal.
	2.33
	9.25
	-
	-
	-




Table 2. Effect of mustard aphid on yield of mustard during rabi, 2022-23
	Treatments
	Mustard aphid population per 10 cm central apical shoot
	Seed yield
	Per cent reduction in mustard aphid population
	Increase in yield
	Avoidable yield loss (%)

	Protected
	2.81
	13.26
	88.15
	8.76
	66.02

	Unprotected
	23.72
	4.50
	-
	-
	-

	T. cal.
	2.05
	7.14
	-
	-
	-



Table 3. Effect of mustard aphid on yield of mustard (pooled) during rabi, 2021-22 and 2022-23
	Treatments
	Mustard aphid population per 10 cm central apical shoot
	Seed yield
	Per cent reduction in mustard aphid population
	Increase in yield
	Avoidable yield loss (%)

	Protected
	2.54
	13.71
	89.96
	9.37
	68.30

	Unprotected
	25.31
	4.34
	-
	-
	-

	T. cal.
	3.23
	9.27
	-
	-
	-



Conclusion: 
The results of current study concluded that the insecticidal application in protected conditions were efficient in controlling mustard aphid population, which resulted in increased yield over unprotected condition. The insecticidal application reduced the yield losses of mustard by 68.3 per cent. 
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