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 COMPATIBILITY OF NEW INSECTICIDE MOLECULE WITH FUNGICIDES AND WATER SOLUBLE FERTILIZER AGAINST PESTS OF POMEGRANATE”

A.R.Walunj,  Rahul Lad   and V.R.Joshi 

Department of Entomology, Mahatama Phule Krishi Vidypeeth,

Rahuri-413 722( Maharashtra state), India

The field experiment was conducted to assess the bio-efficacy of new insecticide molecules with the fungicides and soluble fertilizers against the pest complex infesting pomegranate viz., aphids, thrips and fruit borer of pomegranate with nine treatments including untreated control was conducted during “ambia” bahar of 2016-17 at AICRP, on Arid zone Fruit, Department of Horticulture, M.P.K.V., Rahuri (M.S.).
Among the different treatment, it was the evident that the combination treatment of cyantraniliprole 10.26 % OD ( each at 0.3 ml + propineb 50 WP 1 g with soluble fertilizer (0:52:34) 5 g per lit water) was found most effective and compatible for the control of aphids and thrips as against untreated control during the period of experimentation, respectively. Whereas, the combination treatment of  cyantraniliprole 10.26 % OD (each at 0.2 ml + carbendanzim 50 WP 1 g with soluble fertilizer (0:52:34) 5 g per lit water) was also found equally effective and compatible for the control of aphids, thrips and fruit borer also found  found safe to natural enemies. As regards the compatibility tests, it was the evident that all the treatments under investigation did not show any incompatibility regarding the discoloration, foaming effect and sedimentation at 1, 24 and 48 hrs. after preparation of spray fluid. 
Evaluation of promising genotypes of ber (Zizyphus mauritiana Lamark) against  it’s pest complex.

A.R.Walunj, Mrs. R.E.Papade, Mrs. D.D.Patil  and V.R.Joshi 
Department of Entomology, Mahatama Phule Krishi Vidypeeth,

Rahuri-413 722( Maharashtra state), India

ABSTRACT
The investigation on evaluation of promising genotypes of ber against its pest’s complex were carried out at AICRP, Arid Fruit Zone Project, Department of Horticulture, MPKV, Rahuri, Dist. Ahmednagar, Maharashtra during 2015-2016. Among the twenty genotypes  screened against pest complex, the  genotype Chandegaon Sel., and Chalisgaon were found significantly superior in registering least damage due to  leaf eating caterpillar and fruit damage due to fruit borer and stone weevil. Moreover, these genotype were visually found free from powdery mildew diseae.which could be used as best source of resistance in future. The data on pest infestation due to leaf eating caterpillar, leaf webber, fruit borer and stone weevil amongst twenty genotype showed the non-significant correlation with periodically observations with meteorological data. 
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Introduction  
The ber or Indian jujbe crop (Zizyphus maruitiana Lamark) is widely distributed in tropical and subtropical climate of the world. Its cultivation requires comparatively less care, the fruit tree is suitable to rehabilitate resources in poor area at large extent. Different by products like juice, jelly, squash are prepared from it. 

About 130 species of insect pests have been recorded in on ber India (Lakra and Bhatti, 1985). However, few of them have attained the pest status and cause economic damage to the ber. Out of these, ber fruit borer, ber fruit fly and stone weevil are recorded as major pests on ber with infestation varied from high to very high. These are most important and common pests in Maharashtra, Gujarat and south Indian states. Improved varieties of the ber like Umran, Gola, Chhuhara, Kadaka, Mehrun, etc. suffer a huge loss to the tune of 58 per cent and some time it may be reflect up to 100 per cent marketable yield loss (Jejurkar, 1986).


Present studies was undertaken to screened the promising ber genotype against its pest complex with the weather parameter, which could be helpful to  identify some  resistance and better yield amongst the 20 genotypes.

Materials and methods

 
Twenty genotypes of ber viz. Umran, Chuhhara, Popular Gola, Kaithili, CIAH-selection-1, CIAH hybrid-1, Gomakirthi, Narendra ber-1, Narendra ber-2, Seb, Kala Gola, Kadaka, Meharun-1, Jalgaon Chameli, Rahuri-1, Rahuri-2, Kopergaon selection, Chalisgaon, Apple ber and Chandegaon selection  were assessed during the study to screen  the resistance potential against ber pest complex. All the genotypes were selected based on their genetic potential and popularity in the market. The screening of ber genotypes against leaf eating caterpillar, Thiacidas postica (Noctuidea : Lepidoptera), leaf webber, Prorosticha zizyphi (Oecophoridea : Lepidoptera), fruit borer, Meridarchis scyrodes Meyrick (Corposinidea : Lepidoptera), stone weevil, Abeus himalayanus Voss (Curulionidea : Coleoptera) and fruit fly Carpomyia vesuviana Costa (Tephritidea : Diptera) was conducted after pruning during  the period  of May, 2015 to January, 2016. 

The observations on leaf eating caterpillar and leaf webber was assessed by counting damaged leaves by caterpillar at fortnightly interval after pruning   from 23rd MW to 39th MW. The total number of damaged and healthy leaves out of 100 randomly selected leaves per branch on each tree of all the genotypes was observed individually. The percentage of leaves damage was calculated. The observations on incidence of fruit borer were recorded on all the twenty genotypes by randomly selecting five branches on the tree from top, middle and bottom at fortnightly interval from fruit setting to harvest. Whereas,  the observations on incidence of stone weevil on selected genotypes were recorded through periodical sampling at fortnightly interval. For recording the yield the trees harvested separately and recorded kg per plant. The yield data was converted q/plant and ten data was subjected to statistical analysis. 
Result and discussion- 

It could revealed from the data presented in Table.1 that, the leaf eating caterpillar- maximum intensity of this pest was noticed during 29-30 MW. All the genotype showed leaf infestation in the range of (i.e.1.02 to 9.25) per cent due to leaf eating caterpillar on ber. Whereas, the maximum pest damage among all genotypes tested was observed in the apple ber (9.25 %). Rahuri-1 has registered least damage of 0.70 per cent due to leaf eating caterpillar during the period of experimentation and it was at par with Rahuri-2 (0.87%), Meherun (0.99%) and Chandegaon sel (1.06%) in this respect. The genotypes viz., apple ber, Kaithili, Umran, Chhauhara, CIAH-I, CIAH-II, Gomakirthi showed maximum per cent damage to the extent 4.68 to 8.46 per cent due to leaf eating caterpillar. The maximum infestation of leaf weber  among all genotypes was observed during 33-34th meteorological week. in the range of 0.19 to 2.74 per cent. The ber genotype Chalisgaon registered least damage (0.19 %) which was found on par with Chandegaon Selection (0.19%), Jalgaon Chameli (0.24%), Rahuri-2 (0.26%), and Chalisgaon (0.19%). Moreover, among the rest of ber genotypes, the Rahuri-1, Umran, CIAH-1 was  found to next promising genotype and registered minimum leaf damage due to leaf webber in range of 0.28 to 1.44 per cent damage.

The fruit borer infestation was noticed especially during 51 to 3-4 MW in the different genotypes of ber. Among the ber genotypes, Chalisgaon was to be found significantly superior in recording the least damage (0.85 %). Whereas, the ber genotypes viz., Chandegaon Sel., Seb, Gomakirthi and CIAH-I were found next best promising  genotype and registered low fruit damage in the range of 1.68 to 2.88 per cent. Rahuri-1, Meharun, Chandegaon Sel., Jalgaon Chameli, and Chalisgoan found significantly effective in registering least infestation of pests, which could be very good source resistant for fruit borer in future. whereas, the fruit infestation caused by stone weevil was noticed during 40th-41st to 1-2nd MW and the maximum pest intensity among all genotypes was noticed during the 47 to 50thmeteorological weeks. Among the ber genotypes tested, Chandegaon Sel. registered least fruit damage (2.62 %) and it was maximum in apple ber i.e. 19.79 due to stone weevil. Moreover, among the rest of ber genotypes, Chalisgaon, Kadaka, Jalgaon Chameli, Seb, CIAH-II was found to be the next promising material and registered minimum fruit damage due to stone weevil i.e. in range of 3.55 to 9.88 per cent damage. No fruit fly incidence was noticed during experimental period.

The genotypes, Narendra Ber-1 was found significantly superior and registered maximum yield of ber fruits (215.55 kg/plant). Whereas, the Narendra ber-2, Gola, Umran and Gomakirthi ranked next promising genotypes in this respect registering of 150.0, 149.50, 145.85 and 138.60 kg/plant. The data on pest infestation due to leaf eating caterpillar, leaf webber, fruit borer and stone weevil showed the non-significant correlation with periodically observations with meteorological data. 

 

The results of the present investigations vary with earlier observations due to drought condition presented in state during the period of experimentation. Some genotypes which are included in the current study are local selection, which were evaluated against commercially established varieties and susceptible to pest and disease. The information on local genotypes are not documented earlier, but the results  on pest damage and peak intensity are in  agreement with the results of an earlier workers who screened the germplasms of ber against its pest complex and yield which showed varying degree of pest intensity as well as their peak activity during the fruiting stage of the crop. The fruit borer incidence was noticed in the third week of November and prevailed till the end January by which the maximum damage due to fruit borer was noticed in Umran variety as reported by Patil et al. (1994), Lingappa et al. (1999) and Gopali et al. (2003). 

Similarly, the weevil infestation was found throughout the season with two peaks from mid November to December and severity of Umran due to fruit borer damage as reported by Karuppaiah et al. (2010, 2015).
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Table 1. Screening of ber genotypes against pest comples of ber and yield 
	
	
	Av. per cent infestation of pest complex during MWs

	Sr. No
	Genotype
	leaf eating catterpillar
	Leaf webber 
	Fruit borer
	Stone weevil 
	Fruit yield q/pl. 

	1.
	Umran
	6.08

(14.26)
	1.37

(6.72)
	7.77

(16.19)
	14.59

(22.43)
	1.45

	2.
	Chhauhara
	5.06

(12.99)
	2.26

(8.65)
	7.76

(16.18)
	16.51

(23.97)
	1.12

	3.
	Gola
	4.27

(11.88)
	2.04

(8.20)
	7.86

(16.25)
	11.46

(19.77)
	1.50

	4.
	Kaithili
	4.68

(12.49)
	1.89

(7.90)
	5.75

(13.88)
	9.93

(18.36)
	0.84

	5.
	CIAH-I
	6.96

(15.29)
	1.44
(6.87)
	2.88

(9.67)
	11.59

(19.89)
	1.09

	6.
	CIAH-II
	4.99

(12.90)
	1.57
(7.17)
	6.67

(13.78)
	9.88

(18.31)
	1.07

	7.
	Gomakirthi
	4.86

(12.74)
	2.74
(7.69)
	1.77

(7.63)
	18.79

(25.68)
	1.39

	8.
	Narendra ber-1
	3.085

(10.09)
	1.99
(8.09)
	5.39
(13.41)
	11.42

(19.71)
	2.16

	9.
	Narendra ber-2
	1.77

(7.64)
	1.98

(8.08)
	5.35

(13.37)
	10.84

(19.22)
	1.50

	10.
	Seb
	3.02

(10.00)
	1.54

(7.12)
	1.74

(7.57)
	9.11

(17.56)
	1.02

	11.
	Kalagola
	3.60

(10.93)
	2.07

(8.26)
	5.70

(13.81)
	5.08

(13.02)
	0.92

	12.
	Kadaka
	2.52

(9.14)
	1.87

(7.85)
	5.21

(13.19)
	4.68

(12.48)
	1.15

	13.
	Meherun
	0.996

(5.70)
	1.85
(7.80)
	3.78

(11.21)
	9.95

(18.37)
	1.09

	14.
	Jalgaon Chameli
	1.94

(8.00)
	0.24

(2.80)
	3.90

(11.39)
	3.67

(10.95)
	0.84

	15.
	Rahuri-1
	0.70

(4.78)
	0.28

(3.02)
	13.51

(21.54)
	14.75

(22.58)
	0.98

	16.
	Rahuri- 2
	0.87
(5.31)
	0.26
(2.89)
	14.79

(22.61)
	15.64

(23.29)
	0.79

	17.
	Kopergaon Sel-1
	1.98

(8.58)
	1.03

(5.82)
	5.22

(13.20)
	12.77

(20.93)
	0.73

	18.
	Chalisgaon
	2.20

(8.53)
	0.19

(2.49)
	0.85

(5.26)
	3.55

(10.86)
	0.95

	19.
	Apple ber
	8.46

(16.91)
	2.83

(9.68)
	22.80

(37.13)
	19.79

(32.32)
	0.87

	20.
	Chandegaon Sel.
	1.06

(5.90)
	0.19
(2.52)
	1.68

(7.39)
	2.62

(9.32)
	0.76

	
	S.E. +
	0.45
	0.18
	0.463
	0.55
	

	
	CD at 5 %
	1.33
	0.52
	1.371
	1.63
	


Figures in parentheses are arcsine transformed values 
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ABSTRACT
The investigation on evaluation of different insecticidal treatment  of ber against fruit borer   and stone weevil was carried out at AICRP, Arid Fruit Zone Project, Department of Horticulture, MPKV, Rahuri, Dist. Ahmednagar, Maharashtra during 2015-2016. Among the evaluated treatments against fruit borer and stone weevil on ber, three  sprays viz. spinosad 2.5 SC@ 1.0 ml followed by Indoxacarb  @ 1.0 ml / lit at 50 percent flowering and fruiting stage at fortnightly interval found  better for the control of the pests and gave better marketable yield of ber.

Keywords- ber, Zizyphus mauritiana Lamk, Fruit borer, stone weevil
Introduction  
The ber crop is widely distributed in tropical and subtropical climate of the world. Its cultivation requires comparatively less care, the fruit tree is suitable to rehabilitate resources in poor area at large extent. Different by products like juice, jelly, squash are prepared from it.About 130 species of insect pests have been recorded in on ber India (Lakra and Bhatti, 1985). However, few of them have attained the pest status and cause economic damage to the ber. Out of these, ber fruit borer, ber fruit fly and stone weevil are recorded as major pests on ber with infestation varied from high to very high. These are most important and common pests in Maharashtra, Gujarat and south Indian states. Improved varieties of the ber like Umran, Gola, Chhuhara, Kadaka, Mehrun, etc. suffer a huge loss to the tune of 58 per cent and some time it may be reflect up to 100 per cent marketable yield loss (Jejurkar, 1986).


Present studies was undertaken to screened the promising ber genotype against its pest complex, which could be helpful to  identify some  resistance and better yield amongst the 20 genotypes.

Materials and methods

Field experiments was conducted at AICRP on Arid zone fruit  project, Department of Horticulture, MPKV, Rahuri  during  ambia bahar of  years from  2011 to 2016 by using Randomized Block Design with four replicates and six treatments including control.  The experiment was carried out on twenty years old age of cv. Umran orchard of ber with spacing  8 x 8 m were taken for evaluation. Each insecticide treatment was applied thrice  times at an interval  at 50 per cent flowering  and 50 fruit setting with the help of high volume knapsack sprayer by using 800 liters of water per hectare. The treatments comprising of insecticides, were Spinosad 45% SC at 0.2 and Indoxacarb at 1 ml, Neem seed extract at 5 per cent, Azadirachtin 3000 ppm & Azadirachtin 10000 ppm  in comparison with untreated control.

The observations on incidence of fruit borer were recorded on fruit borer and stone weevil by randomly selecting five branches on the tree from top, middle and bottom at fortnightly interval from fruit setting to harvest. For recording the yield the trees harvested separately and recorded and subjected to statistical analysis. 
Result and discussion- 


It could be seen from the Table.1 that all the treatments were found superior over control. The treatment of spinosad 2.5 SC @ 1.0 ml/litre   was found  significantly superior  in controlling  ber fruit borer and recorded  least  fruit borer  damage i.e. ( 6.18 %) and highest yield  ( 87.24 kg /plant ) over rest of the treatment. However, the treatment of  Indoxacarb 14.5 EC @ 1.0 ml/lit. was   found  next promising treatment   in recording  minimum damage i.e. ( 8.22 % infested fruits/plant) as against 20.97 % in untreated control. Among the botanicals the treatment of azadirachtin 10000 ppm 1.0 ml/lit was found next best treatment and registered least damage 10.49 % due to fruit borer.

It could be seen from the Pooled data from 2010 To 2014 in presented  Table.1 that all the insecticide and botanical treatments were found superior over control.  It was the evident that the treatment of spinosad 2.5 SC @ 1.0 ml/litre   was found significantly superior in controlling   stone weevil  and recorded  least  stone weevil  damage i.e. ( 4.55 %)  Whereas, the treatment of Indoxacarb 14.5 EC @  1.0 ml/lit. was   found  next promising treatment   in recording  minimum damage  of stone weevil  i.e. (5.25 % infested fruits/plant) as against 16.97 % in untreated control. Among the botanicals the treatment of azadirachtin 10000 ppm 1.0 ml/lit was found next best treatment and registered least damage 8.65 % due to fruit borer.

 It could be seen from the pooled data presented in Table.2 that all the botanical treatments were equally effective for better survival of pollinators on 24 & 48 hrs days after spray and recorded 16.0 to 21.00 bees / 3 branch. Whereas the treatment of spinosad was found moderately effective for better survival of pollinators i.e. 12.72/ 3 branch  on  48 hrs after spray.
All the insecticide treatments were found superior over control. Yield obtained from untreated control was 54.37 kg/plant. The treatment of spinosad 2.5 SC @ 1.0 ml/litre recorded highest yield i.e. (87.24 kg/ plant).  The next performing treatment was Indoxacarb a 1 ml/lit in recording yield i.e. (81.8 kg /plant).

References- 

Anonymous, 2016. Report of Annual Group Meeting on Arid Zone Fruit held at, SKRV,Bikaner (Rajsthan),pp

Arora, P.K., Nirmaljit Kaur, Thind, S.K. and Aulakh, P.S. (2001). Screening of some ber varieties for resistance against fruit fly. Horticulture J.; 14(2):117-120.

Bakshi, J.S., Uppal, D.K. and Khajuria, H.N. (1997). The pruning of fruit trees and vines. Kalyani pub., New Delhi- Ludhiana.  pp. 124-126. 

Bhansali, A.K. 1975. Monographic study of family Rhamnaceae of India. Ph.D. Dissertation, University of Jodhpur

Bhatnagar, P. and R.K. akra (2003). Incidence of Cicadellids on jujube. Ann. Pl. Protec. Sci. 11:379-380.  

Biradar, H.M., Shaila and Venkatesh, H. 2001.  Effect of pruning dates on the incidence of ber fruit weevil. Insect Environ, 7(3) :120-121.

Bisla, S.S. and Daulta, B.S. 1986. Studies on variability, heritability and genetic advance for quality traits in ber (Zizyphus mauritiana Lamark.). Haryana J. Horti. Sci., 15(3-4):175-178.

Decandolle, A. 1986. Origin of cultivated plants. Bibliotheque Scientifique Interantionale, 43, Paris, p.385.

Dhara, J.B. and Tondon, P.L. 1993. Biology and feeding behaviour of ber (Zizyphus mauritiana Lamark) fruit borer, Meridarchis scyrodes Meyrick. J. Ent. Res., 17(2):49-51.

Gopali, J.B., Sharanabasappa, and Suhas Yelshetty. 2003. Incidence of ber fruit borer, Meridarchis scyrodes Meyrick (Lepidoptera : Carposinidae) in relation to weather parameters. Insect Environ., 9(4):165-166.

Gupta, Y.C. and Sharma, P.K. 2006. Damage to ber crop by the fruit fly, Carpomya vesuviana in western U.P. Bionotes, 8(4):107.

Harit Kumar, P.N., Katiyar, Anand Kumar Singh and Rajkumar, B.V. 2014. Effect of different Pruning severity on growth and yield of ber (Zizyphus mauritiana Lamk), cv. Banarsi Karaka. Int. J. Current Microb. and applied Sci., 3(5):935-940.

Hosagoudar, I.M., Handihalli, B.S., Lingappa, S. and Patil, D.R. 1999a. Incidence of ber fruit borer, Meridarchis scyrodes Meyrick and fruit fly, Corpomyia vesuviana Costa on different ber varieties. Pest Management in Horticultural Ecosystems, 5(2):82-85..

Imtiaz Ahmed Nizamani, Maqsood Anwar Rustamani, Muhammad Ibrahim khaskheli, Jan Muhammad Maree, Aslam Bukero and Abdul Waheed Solangi. 2016. Screening for resistance against jujube leaf roller, Ancylis sativa liu. Sci. Int. (Lahore), 28(1) : 316-318.

Jejurkar, K.N. 1986. Studies on ber fruit borer (Meridarchis scyrodes) and fruit fly (Corpomyia vesuviana Costa) in respect of losses caused, susceptibility to pesticides. M.Sc. (Agri.) thesis, Mahatma Phule Agriculture University, Rahuri.

Karuppaiah, V., More, T.A. and Bagle, B.G. 2010. A record of stone weevil (Aubeus himalayanus Voss) (Curculionidae : Coleoptera) on ber in hot arid region of Bikaner, Rajasthan. Karnataka J. Agric. Sci., 23(1): 180-181.
Karuppaiah, V. 2015. Seasonality and management of stone weevil Aubeus himalayanus Voss (Curculionidea : Coleoptera): An emerging pest in Indian Jujubi (Zizyphus mauritiana L. ) Aca. J. Horti., 10(8): 871-876.

Lakra, R.A. and Bhati, D.S. 1985. Insect pest of ber with special reference to fruit fly Corpomyia vesuviana Costa. Paper presented at Third National Workshop on Arid Zone Fruit Research, Rahuri.

 Flora Godi. 2014S. Screening of ber germplasm. A thesis submitted for fulfilment of M.Sc. Agri. degree in Horticulture, to the Department of Horticulture, MPKV, Rahuri, Dist. Ahmednagar.

Pareek, O.P. and Vashishtha, B.B 1983. Delicious ber varieties of Rajasthan. Indian Horticulture, 28(2) : 13-15. 

Patil Praveen. 1994. Bioecology and management of Ber fruit borer, Meridarchis scyrodes Meyrick (Lepidoptera : Carposinidae). Karnataka J. Agric. Sci. pp 379.
Pramanick, P.K., Sharma, V.P. and Singh, S.K. 2005. Genetic behaviour of some physical and biochemical parameter and fruit fly (Carpomyia vesuviana Costa.) resistance in ber. Indian J. Hort., 64(4) : 389-390.

Rai, M. and Gupta, P.N. 1999. Genetic diversity in fruit of ber. Indian Hort., pp. 10-15.

Satpal Baloda, Sehrawat, S.K., Yadav, B.S., Ahlawat, V.P. and Sultan Singh. 2012. Present status of ber production and future thrusts in India- A review. Agri. Reviews, 33 (3): 256-264.

 Singh, R. and Bal, J. S. 2008. Pruning in Ber (Ziziphus mauritiana Lamk.)  Agric. Rev., 29 (1): 61 – 67.

.

Yelshetty Suhas, Balikai, R.A., Biradar, B.M. and Mokashi, A.N. 1996. Management of ber fruit borer Meridarchis scyrodes Meyrick (Carposinidae : Lepidoptera). Karnataka J. Agric. Sci., 9(3):529-532.

Table: 1   Efficacy of some insecticides and neem against ber fruit borer 
	Sr.

No.
	Treatment
	Dose
/

lit 
	Pooled wt. mean on  per cent infested fruits from 2011 to 2016
	Av. survived pollinators
	Pooled 

Yield 



	
	
	
	fruit borer
	Stone weevil
	Honey bees
	Kg per plant

	1
	Spinosad 2.5 SC
	1.0
	6.18

(14.58)
	6.18

(14.58)
	12.72
	91.17



	2
	Indoxacarb  14.5  EC
	1.0.
	8.22

(21.30)
	8.22

(21.30)
	10.98
	83.06



	3
	NSKE
	5 %
	13.36

(19.16)
	13.36

(19.16)
	19.52
	68.50

	4
	Azadirachtin 3000 ppm   .
	2.5
	13.27

(21.31)
	13.27

(21.31)
	16.66
	74.40



	5
	Azadirachtin 10,000 ppm
	1.0
	10.49

(21.18)
	10.49

(21.18)
	20.00
	80.26



	6
	Control
	-
	20.97

(21.43)
	20.97

(21.43)
	21.46
	58.36



	SE
	0.92
	0.92
	
	3.15

	CD at 5%
	2.66
	2.66
	
	8.69

	CV
	21.31
	21.31
	
	


