Research Highlights: Kharif-2018/ Research Priorities: Kharif-2019

RESEARCH ACHIEVEMENTS DURING KHARIF 2018
AND

RESEARCH PROGRAMMES FOCUSING KHARIF 2019
A preponderant majority (89.96 per cent of total population) lives in rural areas in Himachal Pradesh. Agriculture is the main occupation of the people in Himachal Pradesh and as such has an important place in the state economy. It provides direct employment to about 62 per cent of total workers of the State. Agriculture is an important source of Gross State Domestic Product (GSDP). About 9 per cent of the total GSDP comes from agriculture and its allied sectors. The declining share of agriculture in GSDP is primarily an outcome of development process wherein the contribution of secondary and tertiary sectors increases overtime. 

There is limited scope of increasing production through expansion of cultivable land. About 80 per cent of the total cultivated area in the state is rainfed which is the main constraint in enhancing the agricultural productivity. Rice and maize are important kharif cereals of the state. The average productivity of these two important kharif cereals stood at 1.6 and 2.53 tonnes per hectare, respectively (2017-18). Hence, there is great scope of enhancing the yield levels of these two crops. In addition, there is a need to emphasize the research on development of production and protection technologies, emphasis on protected cultivation and natural / organic farming and initiatives on emerging technologies like Artificial Intelligence and application of IOT models in agriculture.
Rainfall Pattern
The state normally receives  843.6 mm average rainfall during Kharif (1st June to 30th September) season, but during Kharif, 2018, 927 mm rainfall was received which was above normal by 12%. The onset of monsoon took place on 27th June as against its normal onset of 25th June. Kangra district received 2122.7 mm, Hamirpur 1388.0 mm, Una 1372.7 mm, Mandi 1350.6 mm, Sirmaur 1319.8 mm, Bilaspur 1210.7 mm, Solan 1110.6 mm, Chamba 872.9 mm, Shimla 806.8 mm, Kullu 775.2 mm, Lahaul & Spiti 310.9 mm and Kinnaur 180.1 mm rainfall. 

The perusal of month-wise distribution of rainfall, showed that during June, 10 out of 12 districts received either excess or normal rainfall and sowing of maize could be completed in time. During July, on an average 240.1 mm rainfall was received in the state which was though deficit but 8 districts out of 12 received normal rainfall. The entire targeted area of different crops earmarked for Kharif, 2018 had been covered /sown by 19th July, 2018. The rice transplanting was, however, partially affected in major rice growing areas. The rainfall receipt was also under normal category during August with 8 out of 12 districts received either excess or normal rain. September witnessed excess rain in all the districts (except Kinnaur) which interfered with harvesting of maize and rice causing considerable losses in Shimla and Chamba districts. Monsoon withdrew on 01st October against its normal date of 21st September.

Since June 1 to September 30, 2018, a total of 927 mm rainfall was received in the state against the normal of 843.6 mm, the corresponding value for 2017 was 719.8 mm (Table 1). 
​​​​​​​​​​​​​_______________________________________________________________________
Lecture delivered by Dr. D.K. Vatsa, Director of Research, CSK H.P. Krishi Vishvavidyalaya, Palampur in the Agricultural Officers’ Workshop on Kharif crops held on  May 03, 2019  at CSKHPKV, Palampur. 
Table 1. Monthly rainfall during Kharif, 2018 in Himachal Pradesh as compared to 

              Kharif, 2017.
	Month
	June
	July
	August
	September
	Seasonal total

	Actual (mm)

	2017
	124.1
	216.7
	273.3
	105.7
	719.8

	2018
	120.0
	240.1
	297.1
	269.8
	927.0

	Normal
	99.3
	311.1
	290.8
	142.4
	843.6

	Departure (%) from normal

	2017
	+25
	-30
	-6
	-26
	-15

	2018
	+21
	-23
	+2
	+89
	+10
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RESEARCH HIGHLIGHTS: KHARIF-2018

Significant research accomplishments for different ongoing programmes of the University during Kharif-2018 are as under:
Crop Improvement
Maize: 

· Two medium maturing hybrids viz; LMH 1417 (82.99q/ha) and LMH 1217 (78.46q/ha) were found promising in NIVT for zone I which gave better yield over best check. DHM 121 (74.21 q/ha). As a result, these hybrids were promoted for advance stage (AET 1st Year) of testing in coordinated trials in 2019. 

· Another medium maturing hybrids, LMH 3417 (77.39 q /ha in zone I, 67.56 q/ha in zone III) gave better yield in NIVT over best check DHM 121 (74.21 q/ha) in zone I and BIO 9544 (63.25 q/ha) in zone III. On the basis of its performance this hybrid has been promoted to the advance stage (AVT Ist year) of testing for both zones in 2019.
· A medium maturing composite viz; L 315 (58.27 q/ha) was found most promising and registered 46.55 % superiority over best check Vijay composite. On the basis of its performance over locations, this composite to be included for testing  in advance stage (NIVT OPV) of trial during Kharif, 2019. 
· During Kharif  2018, thirteen maize hybrids supplied by various private companies were evaluated along with two checks  Bio 9544 and Palam Sankar Makka -2 at six different locations i.e. two in Zone-I (Dhaulakuan and Akrot) and four in Zone-II ( Kangra, Palampur, Bajaura and Sundernagar) of the state. 

· Hybrid HP 333 Gold tested during Kharif,  2017 was again tested during Kharif, 2018  and performed well in Zone-I and Zone-II of the state.  Overall, on the basis of two years of evaluation i.e. 2017 and 2018, hybrid HP 333   (Gold) found suitable for cultivation in Zone I and Zone II. Although all other hybrids which have performed well in different zones during the year 2018 only, but, need further evaluation for second year to draw inference of their suitability in any of the zone of the state.
Table 2:  Mean performance of maize hybrids for seed yield (q/ha) over locations in 
              HP during Kharif 2018

	Sr. No
	Hybrid
	Seed Company/ /Institution
	ZONE I


	ZONE II

	1
	 Vyaas Super
	Aruna Seeds Pvt.Ltd.
	96.25
	84.41

	2
	Super 9396
	Super Seed Company
	65.53
	65.50

	3
	HP 333 (Gold)
	Proline Seeds Company ( India) Pvt.Ltd.
	77.55
	78.89

	4
	SMS-137
	Super Seed Company
	81.88
	80.67

	5
	 PSC 4445
	Proline Seeds Company ( India) Pvt.Ltd.
	84.18
	61.63

	6
	 B-52 Super
	Aruna Seeds Pvt.Ltd.
	90.19
	68.19

	7
	Bio 9544 ( C)
	
	90.35
	69.24

	8
	NMH 1277(Baaz)
	Nuziveedu Seeds Ltd.
	84.07
	81.56

	9
	GX 888
	Galaxie Genetics INC.
	73.77
	64.70

	10
	 PG-2500 (LAALI)
	Plant Gene Seeds LLP
	50.94
	53.21

	11
	Palam Sankar Makka-2  (C)
	
	81.10
	79.94

	12
	 B-52 Gold
	Kanchan Ganga Seed Company Pvt.Ltd.
	77.84
	75.15

	13
	 PSC-3322(Gold)
	Proline Seeds Company ( India) Pvt.Ltd.
	95.42
	74.68

	14
	DKC 8181
	Monsanto India Ltd.
	90.61
	83.92

	15
	Vyaas Gold
	Kanchan Ganga Seed Company Pvt.Ltd.
	94.55
	76.88

	
	CD(5%)
	
	13.35
	5.77

	
	CV(%)
	
	15.21
	7.86


Rice: 
· At Malan, two high yielding varieties , HPR 2686 and HPR 2696 has been found promising in coordinated trials and on farm trials HPR 2686 has been found suitable in medium elevated hills of Uttrakhand

· During Kharif, 2018, three rice hybrids supplied by various private companies were evaluated along with three checks AZ 6508 (BS 10008), ARIZE 6129 Gold and Arize Swift Gold at five different locations i.e. two in Zone-I (Dhaulakuan & Una) and three in Zone-II (Kangra, Malan & Sundernagar) of the State.

· Hybrids Sava 127 and Sava 200 tested during Kharif, 2017 were again tested during Kharif, 2018 .  Sava 127 was found to be suitable for cultivation in Zone-I and Sava 200 was found suitable for cultivation in Zone-II during 2017. However, during 2018, Sava 127 was found suitable for cultivation in Zone-I  and Zone-II and Sava 200 was found to be suitable in Zone-II only. Hence, on the basis of two years evaluation, the hybrids Sava 127 and Sava 200 were found suitable for cultivation in Zone-I & Zone-II, respectively.  Although the hybrid MRP 5632 performed well in both the zones during the year 2018, yet it needs evaluation for the second year to draw inference of its suitability for any zone of the state. 
Table 3 : Mean performance of rice hybrids for seed yield (q/ha) over locations in 
               HP during Kharif 2018

	Sr. No.
	Name of the Hybrid
	Source
	ZONE I
	ZONE II

	1
	MRP 5632
	M/s Maharashtra Hybrid Seed Co. Pvt Ltd
	40.99
	66.60

	2
	ARIZE 6129 GOLD (C)
	M/s Bayer India Pvt. Ltd.
	47.68
	69.37

	3
	Sava 127
	M/s Savannah Seeds Pvt. Ltd.
	44.12
	59.76

	4
	AZ6508 (BS 10008) (C)
	M/s Bayer India Pvt. Ltd.
	48.10
	62.01

	5
	ARIZE SWIFT GOLD (C)
	M/s Bayer India Pvt. Ltd.
	41.46
	62.50

	6
	Sava 200
	M/s Savannah Seeds Pvt. Ltd.
	37.85
	56.37

	
	CD(5%)
	
	2.53
	9.96

	
	CV(%)
	
	3.44
	9.56


Soybean
· Two genotypes viz., P2-1 (NRC 2007 x B1-19) and P4-1 (NRC-2008 x G1-12) significantly out yielded the best check Himso-1685 (10.59 q/ha) by yielding 12.65 and 11.70 q/ha, respectively. These genotypes exhibited resistant to moderate resistant reaction against frog eye leaf spot (Cercospora sojina) & pod blight (Colletotrichum truncatum) diseases under natural field conditions at Palampur. 

Fodder:

· Setaria grass variety S-25 has been identified to be released for the states of Himachal Pradesh & Uttrakhand during National Group Meeting of AICRP on Forage Crops held at IGKV, Raipur Pune w.e.f. 26-27 Feb, 2019.The variety is suitable for low & mid hills grasslands for grazing as well as cut and carry system. The variety has shown superiority for green forage & dry matter yield over the locations as compared to checks. The variety has been found resistant to cold, drought & frost. The variety gives 700-800 q/ha of green forage yield in 3-4 cuttings and contains 7.6-8.7% crude protein on dry matter basis.
Seed Production and Seed Technology

Nucleus and Breeder Seed Production 
· During Kharif 2018, a total of 752.00 kg nucleus seed of different varieties of soybean was produced (Table 4).
Table 4: Nucleus seed of soybean produced (kg) during Kharif 2018
	Crop
	Variety
	Quantity produced (kg)

	Soybean
	Hara Soya
	106.00

	
	Palam soya
	153.00

	
	Shivalik
	232.00

	
	Himso 1588
	261.00

	Total
	752.00


· A total of 14278.00 kg breeder seed of cereals, pulses, oil seeds, vegetables and fodder crops was produced by the University during Kharif 2018 (Table 5).

Table 5: Breeder seed of cereals, pulses, oilseeds  and fodder crops produced (kg)  
               during Kharif 2018.

	Crop
	Variety/Hybrid
	Total Breeder Seed produced (kg)

	Cereals

	Maize
	Bajaura Makka, Girija, Early Composite, Bajaura popcorn, Palam Sankar Makka 2
	530.00

	Paddy
	HPR 2143, HPR 1068, HPR 1156, RP 2421, Kasturi Basmati, Pusa 1121, HPR 2720, HPR 2612, HPR 2880, HPR 2795 and HPR 2656.
	4486.00

	Total
	5016.00

	Oilseeds

	Soybean
	Hara Soya, Palam Soya,  Shivalik, Palam Early Soya-1
	3412.00

	Til
	LTK 4
	1940.00

	Total
	5352.00

	Pulses

	Cowpea
	C475 and C519
	20.00

	Mash
	Palampur  93, Him Mash 1, UG 218, Pant U 19, Kullu 4, PB 114
	2515.00

	Moong


	Suketi
	40.00

	Rajmash
	Him 1, Kanchan,  Jwala, Baspa, Kailash 
	1055.00

	Total
	3630.00

	Forage Crops

	Oats
	Palampur 1
	160.00

	Maize


	African Tall
	                 100.00

	Setaria Grass
	PSS 1 and S-18
	                  20.00

	Total
	280.00

	Grand total
	14278.00


· A total of 8120.00 kg. Foundation seed of cereals, pulses, oil seeds and  vegetable crops was also produced by the University during Kharif 2018 (Table 6).

Table 6: Foundation seed of cereals, pulses, oilseeds and  vegetable crops 
               produced (kg)  during Kharif 2018
	Crop
	Variety/hybrid
	Total foundation seed produced (kg)

	Cereals

	Paddy
	HPR 2720, HPR 2795
	500.00

	Maize


	Bajaura Makka
	                 220.00

	Total
	 720.00

	Oilseeds

	Soybean
	Hara soya, Palam soya , Him Palam Hara Soya 1 and Palam Early Soya 1
	                2200.00

	Til
	Punjab Til-2 and LTK 1
	   272.00

	Toria
	Bhawani
	      95.00

	Total
	  2567.00

	Pulses

	Mash
	UG 218, T-9, Him Mash-1, Pb 114, Palampur 93
	4183.00

	Moong
	IPM-02-3, SML 668, Suketi
	 137.00

	Cowpea
	C 475, C 519 
	   71.00

	Arhar
	Sarita
	  10.00

	Rajmash
	Kanchan, Him 1
	    238.00

	Total
	4639.00

	Vegetables

	Okra
	 Palam Komal, P8
	92.00

	French bean
	Palam Mridula
	97.00

	Chillies
	Surajmukhi
	                   5.00

	Total
	194.00

	Grand Total
	  8120.00


Seed Technology Research

· Application of 125 kg Neem+1250 kg Vermicompost per ha or 12.5 tons FYM per ha+50 kg Urea+50 kg SSP and 50 kg MOP per ha + Top dressing urea at 3-4 weeks after transplanting+2% Borax spray exhibited higher yield and better quality of seed in finger millet.

Crop Production

· Data of two seasons on maize and one season on wheat revealed that Ecological Intensification (EI) treatment recorded highest maize and wheat grain yield as well as highest net returns per hectare. However, it remained at par with treatments EI-Water Management and EI-Disease and Insect Management in maize whereas in wheat it was statistically at par with EI- tillage practice (Conventional tillage without residue retention) and EI-Disease and Insect Management. No fertilizer application recorded the lowest grain yield followed by no weed management under maize-wheat cropping system. The highest net returns and B: C ratios per hectare were also recorded in Ecological Intensification treatment under maize-wheat cropping system. It has been concluded that nutrient management is the most critical input for obtaining higher yield of maize which was followed by weed management under maize–wheat cropping system under mid hill conditions of Himachal Pradesh. 
· In 2 years field experiments on validation of sensor based nitrogen management in maize, it was observed that application of fertilizers on the basis of STCR resulted in significantly higher maize grain yield as compared to fertilizer applied on the basis of RDF and Nutrient expert (SSNM). Sensor based application of nitrogen did not show any significant effect on grain yield and net returns. The N rich plot recorded maximum net return and B:C ratio which was significantly higher than all other treatments.
· Based on the mean of four years, rice-palak-cucumber and okra-radish-onion gave significantly higher rice grain equivalent yield (RGEY) of 20.74 t/ha and 20.14 t/ha, respectively. These two cropping systems also gave significantly highest net returns of Rs. 1, 39,845/ha and Rs. 1,01,335/-.
· Rice hybrids responded to higher level of fertilizers. An application of fertilizer dose of 120-60-40 N- P2O5  -  K2O/ha resulted in significantly higher grain yield (59.7 q/ha) compared to 90-40-40 kg/ha. On N-equivalent basis, one-fourth of higher fertilizer doze can be substituted with organic nitrogen through farmyard manure.
· In IFS model being developed at the experimental farm at Badhiarkhar,  gross return of Rs. 2,34,557/- and net return of Rs. 1,16,652/- were obtained during 2017-18. The highest net returns of Rs. 47,967/- were recorded from cropping system unit followed by Livestock unit with net returns of Rs. 41,834/- followed by Horticulture cum vegetable unit with net returns of Rs. 11,821/-. The net returns from forage unit were Rs. 10,006/- whereas from Mushroom unit net returns of Rs. 5025/- were obtained.

· In rajmash, seed yield of 10.5 q/ha was obtained under standard recommended nutrient management through chemical fertilizers, whereas, yield under natural farming was 7.16 q/ha.

· The experiment on the effect of foliar application of fertilizer on growth and yield of black gram (urd) revealed that T8, NPK 19:19:19 2%+Salicylic acid 75 ppm  produced highest grain yield (10.74q/ha) of mash and was superior to all other treatments . Lowest grain yield was observed under T1 i.e. Control (5.37q/ha)

· Organic treatment comprising of 10 t/ha Vermicompost + 3 applications of Jeevamrit @ 500 lt/ha mixed with 5-8 times water, one at transplanting & two during growth period in cauliflower gave 69.5% higher marketable curd yield over control in first year of experimentation, whereas respective increase was 124.95 % during 2nd year of experimentation. 

· When 2nd top dressing of nitrogen (1/4th N) was substituted with Jeevamrit, curd yield of cauliflower (272.0 q/ha) was almost equal as with Standard Nutrient Management with chemical fertilizers as per recommendations (278.0 q/ha). Whereas, when both 1st and 2nd top dressings of nitrogen (Total ½ N) were substituted with Jeevamrit, the curd yield (240.3 q/ha) reduced to the tune of 13.56 per cent as compared to Standard Nutrient Management with chemical fertilizers as per recommendations. Curd yield was 40.5 per cent lower under natural farming in which only three applications of Jeevamrit @ 500lt/ha mixed with 5-8 times water, one at transplanting & two during growth period were given as compared to Standard Nutrient Management with chemical fertilizers as per recommendations. 
· Timely sowing of different genotypes of soybean produced the highest yield (11.06 q/ha). This was 215 percent higher than late sown crop. Genotype, VLS 89, gave higher seed yield (7.96 q/ha) over checks, VLS 63 and VLS 59.  The lowest grain yield (6.71 q/ha) was recorded in VLS 59. Interaction of date of sowing and genotype was found to be non-significant.

· Web GIS Portal for Himachal Pradesh Crop Diversification Project (HPCDP) developed by CGRT, CSKHPKV-Palampur contains spatial and attribute information of the 1st phase spread over 5 districts namely Kangra, Mandi, Bilaspur, Una and Hamirpur of Himachal Pradesh. Geo-referenced layers namely Project Site boundary, Chak boundary, Khasra boundary, Contours, Source (Nala/River), Check Dam, Power House, Main Channel, Distribution Network, Outlets etc are being generated and uploaded on web portal regularly. 

· Data on carbon dioxide, water vapour, PAR, soil heat flux, soil moisture, soil temperature, RH, precipitation, wind speed, wind direction and rainfall were recorded from Eddy covariance system. The carbon dioxide concentration was higher in the morning and evening and lower in the afternoon. During day ambient temperature ranged from 13.3 - 22.2 ºC in the month of November, December (8.5-18.3 ºC), January (5.4-13.1 ºC), February (9.2-22.3 ºC) and March (7.5-19.6 ºC).  In the month of December, carbon dioxide was higher (688-715 ppm) at 7.00 am morning and lower (675-686 ppm) at 6.00 pm evening.

· Under Gramin Krishi MausamSewa (GKMS) project  weather forecast based agro-advisory SMSs & e-bulletin for Lahaul & Spiti, and Kinnaur districts were issued through IMD, Pune twice a week.

Forage and Grassland Management
· Sorghum + bajra hybrids sown in 75:25 or 50:50 seed ratio realized higher herbage yield 

· Tall fescue grass at 30 x 30 cm + white clover @ 3 kg/ha produced higher green, dry forage and crude protein yields

· Under degraded grassland conditions higher herbage yield, benefit cost ratio and soil carbon build up was noticed with the planting of Setaria grass in combination with Morus sp.

· Mixed cropping of annual rye grass with berseem in 75:25 seeding ratio realized higher herbage yield and net returns. Five forage cuts in rabi season from this crop mixture can be obtained if crops are sown in second fortnight of October.Makhan grass is a promising genotype of rye grass under mid hill conditions of the state. 

· Sowing of sorghum hybrid (KH-105) and bajra hybrid (K-35) in mixture using 25 % and 75% recommended seed rate, respectively, resulted in higher herbage yield (400 q/ha green forage, 93 q/ha dry fodder yield), crude protein yield (8.65 q/ha) and economic returns in terms of net return (Rs. 96400/-) and B:C (3:95).

· Mixed cropping of annual rye grass (varieties Punjab Rye grass and Makhan grass) with berseem (var. Wardhan) resulted in higher herbage yield and net returns. Five forage cuts in rabi season from this crop mixture can be obtained if crops are sown in second fortnight of October.

· Tall fescue grass + white clover with 50% of recommended seed rate gave higher herbage yield. 

· Cowpea entry AVTC-2-6 fertilized with 20 kg N/ha, 90 kg P2O5/ha and 40 kg K/ha resulted in higher yield under mid hill conditions of the state with minimum incidence of diseases.

· Entry AVTM-2-2-3 fertilized with 80 kg N/ha, 60 kg P2O5/ha and 40 kg K/ha resulted in higher yield under mid hill conditions of the state.

· Studies on the productivity and carbon sequestration of silvipastoral system in degraded grassland condition indicated better performance of Morus tree than Grewia.While setaria proved to be better grass under mid-hill conditions.
Soil Water and Nutrient Management

· In the long-term experiment, it was found that balanced and integrated use of NPK fertilizers and farmyard manure recorded the highest yield of maize (46 q/ha).

· Continuous application of zinc @ 5.0 kg ha-1 from the last five years resulted in highest grain and stover yield of maize.
· The foliar spray of 0.051% B through boroncalcium metalosate recorded highest grain and stover yield of maize crop in comparison to other boron sources[image: image5.png]


.
· Prescription based fertilizer application in maize was superior over general recommended dose, soil test based fertilizer application and farmers’ practice w.r.t the grain, stover yield and N, P and K uptake in maize during kharif 2018
· In the maize-wheat system, conservation tillage viz ZTR-ZTR (Zero tillage with residue retention in both maize and wheat), ZT-ZTR (Zero tillage in maize and zero tillage with residue retention in wheat), ZT-ZT (Zero tillage in maize and wheat both) and CT-ZT (Conventional tillage in maize and Zero tillage in wheat) gave comparable wheat grain equivalent yield to CT-CT. However, higher cost in residue retention/application in ZTR-ZTR significantly reduced net return over the CT-CT treatment. But CT-ZT had higher net returns over CT-CT.
· Experiment conducted  at Bajuara (Kullu) indicated that application of jeevamrit at 15 days interval was statistically at par with integrated nutrient management ( 50:50) and soil test based nutrient management in black gram .
· The highest fruit yield of tomato was recorded with the soil application of boron @ 2.0 kg ha-1.

   Disease Management

· None of the 120 Maize entries screened for resistance against Erwinia stalk rot and banded leaf and sheath blight diseases under artificial epiphytotic conditions at Dhaulakuan, during kharif 2018 were found free from Erwinia stalk rot and banded leaf and sheath blight. Only one entry viz; APH 1 and fifteen entries    gave resistant type of reaction to BSR and BLSB respectively. Five entries namely KMH 17-89, Vivek Maize Hybrid-45, DKC-8181(IR8004), NMH-4053 and APQH 1   gave moderately resistant type of reaction to BSR and BLSB.
· Among organic, chemical and IDM modules tested for the management of turcicum leaf blight, IDM Module comprising of seed treatment with Trichoderma  viride (@ 10 g/kg of seed) + vitavax (@ 3 g/kg of seed) followed by  foliar application of Nimbicidine (@ 5 ml/l) +  mancozeb 75 WP  (@ 2.5g/l)  at 30 DAS,  Tebuconazole 250 EC (@1 ml/l) of water at 40 DAS, Hexaconazole 5 EC (@1 ml/l) at 50 DAS provided better control of turcicum leaf blight in Maize crop as compared to organic and chemical modules
· At Malan, a new fungicide namely, flusilazole 12.5% + carbendazim  25% SC (Lusture 37.5 SE), azoxystrobin 18.2 % w/w + difenoconazole 11.4 % w/w SC (Amistar Top  325 SC) and tricyclazole 18 % + mancozeb 62 % WP (Merger) were found highly promising against rice blast and resulted in significantly higher grain yield.

· Soil amendment with Trichoderma formulation [@6t/acre FYM] + Seed treatment with Salicylic acid [100 ppm]+ Foliar spray with Azoxystrobin 18.2% w/w + Difenoconazole 11.4% w/w SC @0.1% using 500 l water/ha [ at 3 DAI] and Neem leaf extract [@1%, at 15 DAI]  gave highest control (48.66) of  banded leaf and sheath blight (BLSB) with an increase of 55.12% in yield as compared to control under artificial epiphytotic conditions.

· Management of zonate leaf spot of sorghum: Seed treatment with carbendazim @ 2g/kg seed followed by two sprays of propiconazole @1ml/l at 15 days interval decreased the disease severity by 75.9% over control. This treatment produced 14.4% more green fodder yield than control i.e. 336 q/ha against 322 q/ha in control

· Integrated disease management of BLSB of fodder maize: Seed treatment with carbendazim @ 2g/kg seed followed by two foliar sprays of tryfloxystrobin + tebuconazole @1g/l at 15 days interval reduced disease severity by 69.2% over control  with 10.6% increase in GFY (382.3 q/ha) over check (349 q/ha)
Insect-Pest Management (IPM)
· In maize, effect of date of sowing on cutworms damage evaluated at Bajaura revealed the crop sown  on 15th May resulted in highest  mean  plant damage (20.6%) with the yield of 43.2 q/ha. Crop sown on 30th of May resulted in plant damage of 12.5% and corresponding yield of  50.8 q/ha. Further delay in sowing to 15th June resulted in considerable reduction in plant damage (7.3%) with highest yield of 57.4 q/ha.
· Efficacy evaluation of insecticides, biopesticides and plant extracts against cutworms in maize undertaken at Bajaura revealed seed treatment with imidacloprid 600FS (6 ml/kg) followed by foliar spray of chlorpyriphos 20 EC (2 ml/L) to be the most effective treatment resulting in no plant mortality. It was followed by seed treatment with thiomethoxam 70WS (7 ml/kg)

· Screening technique against rice hispa: An effective, ecofriendly  field screening technique to evaluate rice entries/breeding lines against rice hispa  is being  developed at R&WRC, Malan.  During Kharif 2018, as many as one hundred ninety entries/ genotypes were screened against rice  hispa. It was found that the entries such as Naggar dhan, Sukara dhan, ACC 19186, HPR 2613, HPR 2617, Surekha, RP-2068-1-18-3 and Pusa Basmati  were found as most promising/resistant  lines as no egg laying was observed in second round of screening. 

· Cedar wood oil and Neemazal @ 1000 ml /ha  were found most effective in checking the pest population  (rice hispa, leaf folder and whorl maggot) on rice  and found at par with monocrotophos @ 850ml/ha. 
· Field efficacy of insecticides and plant extracts evaluated against green gram weevil and caterpillar complex in mash (black gram) at Bajaura revealed single spray of quinalphos (2ml/L) after 45 days of seed emergence was most effective. It was followed by cypermethrin  (0.75ml/L) and imidacloprid (0.5ml/L).  Seed extract of Darek (Melia azedarach) (5%) and root extract of sweet flag (Acorus  calamus) (5%) were also found effective and superior to untreated check.

· For the suppression of jassids in okra at Una, two foliar sprays of a pre-mixed product having fipronil 4% + acetamiprid 4%SC (2 ml/L) were found to be most effective. It reduced the leaf infestation to the extent of 98% on 10 days after second spray.
· For the management of white grubs in summer crop of potato, the mixture of clothianidin 50 WDG+bifenthrin was found most effective followed by clothianidin 50WDG. Tuber infestation on weight basis was recorded to be 3.30 and 3.79% in clothianidin 50 WDG+bifenthrin and clothianidin 50 WDG, respectively.

· In Hamirpur, paddy leaf folder is a minor pest but heavy incidence was observed for the first time in village Amned (Bhoranj). 

· In Hamirpur, fruit fly was recorded to be a regular pest of cucurbitaceous vegetable crops especially the gourds.

· Incidence of whitefly observed in district Una revealed it to infest blackgram, all cucurbitaceous vegetables and other crops grown during Kharif season. However, it inflicted devastating damage to bitter gourd resulting in total crop failure.
· Incidence of white grubs varying from 1.0-9.5% was recorded in ginger in distric Kangra, Bilaspur and Shimla. There was yellowing of leaves in white grub infested plants.
· Vespa mandarina; the largest wasp was recorded in epidemic form in 2018 and its maximum population of 32.04 ± 33.41 wasp/day.
· A nesting site of alkali bee colony was identified in Kangra district.

· For management of wax moth, Bangalore model trap replenished with fresh A. dorsata combs has been evaluated. 

Weed Management

· In organically managed maize – garlic cropping system, diverse weed management practices gave greater diversity of weed species with 22 species in winter season and 19 in rainy season. Garlic bulb equivalent yield was significantly higher under raised stale seed bed + mulch or hoeing, intensive cropping or intercropping treatments.
· In rice-wheat cropping system, rotational use of herbicides in both the crops along with 25% N substitution through Lantana in rice had highest sustainable yield index (0.775) with highest total grain productivity of rice and wheat.
· Weeds reduced grain yield of paddy by 30%. Pyrazosulfuron 30 g/ha remaining at par with pyrazosulfuron 20 g/ha gave significantly higher grain yield of rice over other weed control treatments. Nearly 80% of applied pyrazosulfuron ethyl got degraded within 5 days of its application and it was found below detectable level on 7th day and at harvest also.
· Uncontrolled growth of weeds reduced soybean yield by 57%. Application of tank mix combination of post-emergence propaquizafop 50 + imazethapyr 100 g/ha at 20 DAS is an effective alternative to hand weeding twice (20 & 40 DAS) or tank mix application of quizalofop-ethyl 60 + chlorimuron-ethyl 4 g/ha at 15 DAS in providing satisfactory control of mixed weed flora and giving higher productivity and profitability in soybean.
· Higher  fruit yield in peach was recorded from a treatment where intercropping of legumes was done followed by a treatment where weeds were removed manually and the treatment where fodder intercrop was taken.

· Infestation of Erigeron canedensis, earlier a weed of non-cropped lands, was recorded in wheat. Extensive growth of Ranunculus sp was observed in berseem.

· In a study on shift in weed flora in Kangra district of Himachal Pradesh, the species viz. Aeschynomene indica, Alternanthera philoxeroides and Oxalis sp were observed in surveys conducted during 2018 through they were absent in earlier surveys conducted in 2008, replacing many other previous species which were absent in new survey. 

· In turmeric, pre-emergence application of pendimethalin 1.0 kg/ha or metribuzin 0.7 kg/ha fb mulch (2 DAP) fb hoeing (75 DAP) could be an effective integrated weed management strategy.
· Mixture of indaziflam 125 g/ha + glufosinate ammonium 1000 g/ha during the month of January and then again in the month of July gave selective control of weeds in tea. However, indaziflam 62.5 g/ha + glufosinate ammonium 500 g/ha gave higher net returns.

· Pre-emergence application of the combination product viz. imazethapyr + pendimethalin at 1200 g/ha may be the better option for managing mixed weed flora and obtaining higher fruit yield of okra.
· Application of Markclodina (a brand of clodinafop)  at 0.060 kg/ha proved an effective alternative to isoproturon for controlling a wide range of weeds in wheat.
· Glyphosate 71% SG (Ammonium salt) at 3.0 kg/ha was quite effective in controlling both grasses and broad-leaved weeds in tea.
· Application of either pendimethalin 1.0 kg/ha (Pre.) fb. metsulfuron methyl 4 g/ha (Post.) or isoproturon 1.0 kg/ha + metsulfuron methyl 4 g/ha as post emergence are the best options to control weeds and realizing better seed yield of linseed with higher economic returns under irrigated condition.
Biotechnology
· Development of disease resistant and semi-dwarf lines of rice

High yielding pyramid lines harbouring bacterial blight resistance genes, Xa21 and Xa38 and blast resistance genes, Pi-9 and Pi-ta in the genetic background of commercial rice variety HPR 2143 have been developed through marker-assisted backcross breeding. Two pyramid lines, HPL19 (Xa38 +Xa21 + Pi9) and HPL26 (Pita+ Pi9) have shown resistance to blast and high yield (5-6t/ha) under on-farm trials conducted at farmers’ field during the Kharif, 2018. In addition, nineteen semi-dwarf lines of traditional basmati variety Ranbir Basmati introgressed with blast resistance gene Pi-9 have been generated through marker assisted breeding.

· Development of linkage map and identification of QTLs for drought related traits in Macrotyloma uniflorum
During the period under report, first framework linkage map of Macrotylomauniflorum is constructed using 211 molecular markers. These included 157 SSR, 39 RAPD, 8 ISSR and 7 COS markers. The map was constructed using 190 RILs progeny derived from a narrow cross between line HPK4 and HPKM249. The linkage map showed 13 linkage groups that spanned 1423.4 cM with a mean marker interval of 9.6 cM. Phenotypic data for 8 agronomic traits were recorded for two years and utilized to detect associated Quantitative Trait Loci (QTLs). Five QTLs related to drought (days to temporary wilting, root length) and yield (numbers of seeds per plant and Days to maturity) were detected on 5 LGs with an LOD threshold of 4.0. The linkage and QTL analysis reported in this study can be useful for future research work pertaining to construction of highly enriched genetic maps as well as development of drought resistant and high yielding varieties in horsegram using marker-assisted selection.

Vegetable Crops 
· Promising egg plant hybrid combinations namely, Res-2 × Res-1 (medium long type); Res-2 × Arka Nidhi (cluster bearing and long type); H-8 × Res-1( Round in shape) and Arka Nidhi × H-8 ( oblong in shape) have been developed. 

· Pepper lines namely, EC-464107, EC-464115 and PBC-631 were found resistant to bacterial wilt with 90% plant survival in sick plots. 

· Okra lines viz., (IC-169469-1 × PK) – 1-2-1-2 and P-98-01 and two hybrid combinations DPOH-1 and DPOH-2 have been isolated with higher yield as compared to standard checks P-8 and Palam Komal.
· Chilli lines DPCh-38 (single erect fruit bearing) and DPCh-27 (erect cluster fruit bearing) produced fruit yield higher than standard check Surajmukhi.

· Chilli hybrids involving genetic male sterility system namely, GMS-9-1 × DPCH-38-1-2, GMS-9-2 × DPCH-38-1-2, GMS-26-9 × DPCh-6-2 produced fruit yield to the extent of 100% increase over CH-27.

Organic Agriculture and Natural Farming
· At Dhaulakuan, Rice varieties Pusa 1121 and HPR 2795 (Red rice) under zero budget natural farming practices yielded to the tune of 19 and 17 q/ha, respectively. 
· Organic manures viz. Biogold and PROM (Phosphate Rich Organic Manure) from the Narmada Bio-Chem Ltd. were tested in maize and it was observed that Biogold 375kg/ha and PROM 500 kg/ha being at par with each other produced as good maize yields as the recommended organic practice.

· At Dhaulakuan, the yield of black gram (Him Mash-1) under zero budget natural farming practices was  5.5 q/ha
· Application of Jeevamrit in black gram  and soybean under Zero Budget Natural Farming conditions gave encouraging results and produced 85.0 & 45.2 % higher yields over control, respectively. 
· The highest yield of blackgram (8 q/ha) was observed under Integrated nutrient management practices as compared to jeevaamrit at 15 and 30 days interval (7 and 6q/ha.

· In organic management trial, the highest black gram yield (9.45 q/ha) was recorded with stale seed bed preparation + reduced spacing + weed straw mulching + one hand weeding at 20 days after sowing. 

· Under organic conditions, raised bed in mash produced 28.8% higher seed yield as compared to the flat bed. 

Germplasm testing under organic conditions

· Out of the 8 Adzukibean genotypes evaluated during kharif 2018, 2 genotypes viz; ADPH-7(12.65q/ha) and ADPH-1(12.22q/ha) out yielded the check variety HPU-51 (10.92q/ha).

· Genotype Sangla B-444 (8.81q/ha) and Sangla B-464 (7.87q/ha) out yielded check variety Shimla B-1(4.90q/ha) amongst the 7 genotypes of Buckwheat tested under coordinated trials.

· Out of the 13 genotypes of Chenopodium, EC-507749 was the highest yielder having 8.51q/ha seed yield and was significantly superior to the trial mean (4.81q/ha)

· Five genotypes of finger millet were tested under organic input conditions for two years i.e. 2017 and 2018 and out of these, VL-149 was found significantly superior over years giving 11.24 q/ha seed yield.

· Out of the 11 genotypes of soybean evaluated under ZBNF, P16-1-2 gave highest yield of 17.65 q/ha and was significantly superior to the Harit soya (10.01q/ha) 
Farm Mechanization
· Ergonomic interventions in garlic cultivation practices through use of garlic planter was conducted at farmers’ fields in Kalkhiyar village, Sirmour district and rate of drudgery involved was assessed. The variety of the garlic used in the region have large sized cloves which did not fit well in the spoons of the planter. Hence, a need was felt to modify the spoons of the garlic planter. The spoons that were of size 2.8 x 2 x 1.2 cm previously were modified to size of   4 x 2.4 x 1.3 cm so that the large sized cloves fit appropriately. Ergonomic assessment revealed that the energy expenditure for sowing garlic by both conventional and mechanized methods was almost the same.  The subjects perceived discomfort and exertion in traditional sowing and rated it as heavy activity when compared with garlic planter. They used garlic planter for the first time and gave a positive feedback for its performance.  
· Evaluation and ORP trial on solar power sprayer was done. The effective field capacity, and field efficiency of the sprayer was observed to be 0.4 ha/h and 83% respectively., In case of hand weeding and manual operated knapsack sprayer, field capacity was found 0.348 ha/hr and 0.1 ha/hr. The cost of operation of the developed sprayer was found to be 144.12 Rs/ha and 57.65Rs/hr.
· The construction of two large capacity fixed dome type modified PAU Janta model biogas plant of capacity 100 m3/day each has been completed and commissioned at 876 AT COY, Averi Patti, 7 Km short of Rampur, Nirmand, Shimla.
Geo-informatics

· A national level and state level atlas under the project “Development of the framework for networking programme on village information system (VIS)” has been prepared as per the standards of Department of Science and Technology. The atlas comprises of detailed thematic maps of the villages undertaken during the project.
· The five days forecasts on different weather parameters viz. rainfall, temperature, cloud cover, relative humidity and weekly cumulative rainfall for our study districts (Chamba, Kangra, Hamirpur and Una) were validated and weather based agro-advisory prepared

· 32 Agro advisory bulletins based weather forecast during  Kharif 2018 ( June to September, 2018)  for each district were prepared in English and Hindi  for Chamba, Una, Hamirpur and Kangra districts of H.P and published in university website (www.hillagric.ac.in /kisanokeleye and www.imdagrimet.gov.in. Kisan Portal (www.farmers .gov.in; www.weathershimla.gov.in and mkisan.gov.in and www.cropweatheoutlook.com of CRIDA (ICAR) websites.

· 11 SMS sent to 2.79 lakhs registered farmers. A total of 24.42539 lakh farmers benefitted during Kharif 2018 of Chamba, Una ,Hamirpur and Kangra through MKisan Portal of MOA, GOI , New Delhi.   The total  reads/hits of Agro-advisory bulletins for from June to September, 2018  are 63636 (As per  website report )

· The genetic coefficients for InfoCrop and DSSAT models were developed from the fields experiments conducted during kharif 2018 for rice at Malan. In Malan rice  crop, average range of values of Genetic Coefficient derived  for  rice varieties HPR-1068 HPR-2143 and  HPR-2880 varied between P1 (250 to 410,P2O (40 to 55), P2R (260-380),P5 (14 to18), G1(80 to 155), G2 (0.019 to 0.026) ,G3 (0.9 to 1.62) and G4 (0.74 to 1.20) for Palampur agro-climatic conditions. The GC are to further fine tuned.  
· The final maize LAI from different locations recorded for validation of Crop simulation model for forecasting yield of maize for Kangra, Chamba, Hamirpur and Una districts. 

Agricultural Economics
· Economics and cost of cultivation of maize was worked out for Dehla village of Una district and it was found that maize was quite profitable due to high yield ranging from 39 to 43 q/ha. The average net returns came out to be Rs. 19,345/ha (Table 1). However, the farmers were facing the severe menace of wild animals (Monkey and Neelgay). There is also a need to emphasis on community watch system and solar fencing to ward off this menace
· The study on cost and returns of kharif vegetables was conducted in Nagrota Bagwan Block of Kangra district. It was found that all the vegetable crops were highly profitable and cucumber was found to be most profitable crop for the area (Table 2). 

· The economic evaluation of Diversification Promotion Project reveals that this project has enhanced the economic status and nutritional security of farm households. However, the some objectives like creating job givers and supplier of seed and planting material were partially met through diversification project. Therefore, there is a need to strengthen the supplies of improved seeds and planting material as well as conducting entrepreneurship training to rural youth. It was also found that the incremental income accruing through diversification was mainly used in the agriculture and allied sector with the motive to further increase the income. The remaining proportion of income was used on education, health care, social functions and on food consumption. This clearly shows that this diversification project has improved the socio-economic status of beneficiary farmers in the state (Tables 7, 8, 9 and 10).

Table 7:  Cost of cultivation and economics of maize crop in Dehla village (Una)on      

                sample farms    
(Rs./ ha)

	Sr. No.
	Particulars
	Small
	Large
	Overall

	A
	Cost of cultivation
	
	
	

	1.
	Seed
	1614
	1546
	1602

	2.
	FYM
	13748
	13986
	14135

	3.
	Fertilizers
	
	
	

	
	i NPK mixture (12:32:16)
	3264
	3713
	3488

	
	ii Urea
	744
	660
	702

	4.
	Chemicals
	2050
	2586
	2318

	5.
	Tractor power
	4275
	4275
	4275

	6.
	Hired labour
	2604
	4794
	3006

	7.
	Sub-total (1 to 6)
	28299
	31560
	29526

	8.
	Interest @ 8% p.a.
	566
	631
	591

	9.
	Total cost excluding family labour (7+8)
	28865
	32191
	30116

	10.
	Family labour
	20574
	19212
	20324

	
	Total cost including family labour (9+10)
	49439
	51403
	50440

	B
	Gross returns (i+ii)
	66368
	73202
	69785

	
	i. Main product
	54656
	60284
	57470

	
	ii. By product
	11712
	12918
	12315

	C
	Net Returns
	
	
	

	
	i. Without family labour
	37503
	41011
	39669

	
	ii. With family labour
	16929
	21799
	19345


Table 8: Cost and returns of kharif vegetables in Nagrota Bagwan (Kangra District)

(Rs./ ha)

	Sr. No.
	Particulars
	Okra
	Brinjal
	Cucumber
	Bottle gourd
	Bitter gourd

	1.
	Cost A (A2)
	90634
	67334
	86729
	53762
	68047

	2.
	Cost B (B2)
	96334
	72098
	92422
	57467
	73194

	3.
	Cost C (C3)
	158976
	122456
	147864
	106114
	116813

	4.
	Gross returns
	215280
	177370
	217500
	168800
	155750

	5.

i)

ii)

iii)
	Net returns over

Cost A2
Cost B2
Cost C3
	124637

118946

56304
	110035

105272

54913
	130771

125078

69636
	115038

111333

62686
	87703

82556

38937

	6.
	Output-Input ratio (over Cost C3)
	1.35
	1.45
	1.50
	1.60
	1.33


Table 9: Relevance of crop diversification,: response of sample households

(Number)

	Sr. No.
	Particulars
	Small
	Large
	Overall

	1.
	Increase in economic status
	17

(54.84)
	20

(68.97)
	37

(61.37)

	2.
	Increase in social status
	11

(35.48)
	15

(51.72)
	26

(43.33)

	3.
	Job seeker to job giver
	5

(16.13)
	4

(13.79)
	9

(15.00)

	4.
	Nutritional security
	30

(96.77)
	28

(96.55)
	58

(96.67)

	5.
	Supplier of seed and planting material
	2

(6.45)
	2

(6.90)
	4

(6.67)


Note: Figures in parentheses indicate multiple percentages.

Table 10: Use of incremental income by farmers from diversification project

(Per cent response)

	Sr. No.
	Particulars
	Small
	Large
	Overall

	1.
	Food consumption
	10.32
	12.59
	11.45

	2.
	Education
	12.10
	14.14
	13.12

	3.
	Health care
	13.39
	11.03
	12.21

	4.
	Agriculture and allied sector
	50.97
	49.66
	50.31

	5.
	Others 

(transportation, social function)
	13.23
	12.59
	12.91


Future Research Priorities
Natural Farming

· Development & standardization of  production and protection technologies for different crops under natural farming.
· Evaluation of the quality of dung and urine of Pahadi desi, Sahiwal, mixed breed and Jersy cows w.r.t. the microbial population and nutrient status
· Comparative economics of Natural Farming, organic farming and inorganic farming
· To enhance capacity building under Natural Farming.

Crop Protection

· Development of forecasting models for major insect-pests suitable for precision farming

· Devising integrated pest management technology for major insect-pest and nematode pests under open as well as protected conditions

· Developing strategies for insect-pest management under organic and natural farming situations

· Assessment of insecticide residues in different vegetables to work out their safety intervals

· Molecular insect systematic for authentic insect-pest identification

· Bee pollination for enhanced crop production and value addition of honey and bee products.

· Identification and utilization of local entomopathogens in integrated pest management.

· Identification of resistance sources/ genes against major diseases of field and vegetable crops

· Monitoring of virulence structure of potential plant pathogens in space & time

· Emphasis on eco-friendly management of plant diseases under integrated disease management

· Survey & surveillance for recording the occurrence and status of diseases under changing climatic conditions and prioritization of research on major emerging issues 

· Standardization and popularization of Shiitake mushroom cultivation for health benefits and economy upliftment of farmers.

Protected Cultivation

· Standardization of production technology of important vegetable crops for protected environments
· Development of horticulturally desirable hybrids of tomato, bell pepper,  chilli, cauliflower, cabbage, broccoli and cucumber by using different genetic mechanisms for open and protected conditions. 
Crop Improvement

· Speed and Precision Crop Breeding by employing modern plant breeding approaches (e.g. Doubled Haploidy Breeding, Chromosome Engineering & Molecular Breeding) for developing climate resilient crop varieties in north-western Himalayas.

· Risk efficient plan to tackle the outbreak of dreaded diseases like yellow rust in wheat and neck blast in rice by pyramiding of genes from diverse sources.

· Development of hybrids in maize and rice by utilizing Himalayan gene-pools.

· Special attention to pulses and oilseeds improvement in the hills e.g. introgression of ascochyta & fusarium resistance and drought & cold tolerance in chickpea, anthracnose and angular leaf spot resistance in rajmash, cercospora resistance  in urdbean and development of varieties for intercropping, alternaria resistance in brassicas and phytophthora & blight resistance in sesame. 

· Focus on temperate grasses especially Tall Fescue and Rye Grass for improving persistency, regenerability and quality. 

· Biofortification in wheat, rice and maize for Zn and Fe content using molecular breeding approaches. 

Crop Production

· Development of ecofriendly integrated weed management strategies for different crops and cropping systems of different agro-climatic zones of the state.

· Study on herbicide-soil-plant interactions along with the persistence and residues in food chain and environment. 

· Exploitation of weeds for economic use.  

· Site specific management of different crops in integrated farming system along with strategies for rainfed agriculture.

· Crop weather interaction and crop weather pest/disease relationships studies.
· Soil health assessment and management strategies for different agro-climatic zones of Himachal Pradesh, 

· Development of IPNS based fertilizer prescription equations for major crops and soils of Himachal Pradesh, 

· Precise irrigation and fertigation scheduling under open and protected conditions, 

· Land and resource surveys on watershed basis for sustainable hill agriculture, and

· Nano- technological interventions for enhancing nutrient use efficiencies

Agricultural Biotechnology

· Identification and functional characterization of neck blast resistance genes- an area which has received least attention world-wide.
· Development of blast and bacterial blight resistant versions of the elite rice varieties of the state through marker assisted backcross breeding.
· Development of dwarf and early maturing plant type of hosregram suited to low input agriculture.
· Elucidation of mechanisms of cold tolerance in chickpea and development of cold tolerant varieties for northern region of India.
Vegetable Crops

· Development of high yielding, horticulturally desirable and disease resistant varieties of important vegetable crops. 
· Collection, evaluation, maintenance and conservation of germplasm of different vegetable crops. 
· Nucleus and breeder seed production of different released varieties. 

Farm Mechanization

· Evaluation of Garlic Planter for cultivation of garlic. 
· Collection of strength parameters of agricultural workers in Himachal Pradesh. 
· Construction and Evaluation of dry fermentation based 5 m3 biogas plant. 
· Demonstration and ORP of solar gadgets and improved cook stove. 
On Going Research Projects

	Particulars
	No. of Projects
	Budget outlay (Rs. in lakhs)

	ICAR Funded Projects
	11
	222.58

	DBT Funded Projects
	9
	364.13

	DST Funded Projects
	15
	545.52

	CSIR
	1
	26.86

	RKVY Projects ( including Him Palam R-ABI)
	11
	438.00

	Miscellaneous Adhoc Projects
	49
	993.38

	Total
	96
	2590.47
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