Frontline Demonstrations (FLDs)
FLDs were conducted to demonstrate the productivity potential and profitability of latest, improved cultivars and production technologies in farmers’ fields. The demonstrations were funded by the “National Mission on Oilseeds and Oil Palm (NMOOP). FLDs on improved sunflower production technologies were demonstrated during rabi/spring/summer 2014-15 and kharif 2015 at various agro-ecological situations of the country.
A total of 499 FLDs were conducted during the period of report (Table 1). Out of which, 404 FLDs were conducted during rabi/spring/summer 2013-14 and the remaining during kharif 2014. Majority of demonstrations (469) were on whole package followed by component technology (30).
FLDS conducted during rabi/spring/summer 2014-15
The details of productivity potential and profitability of whole package and component technology demonstrations conducted at various centres in rabi/spring 2014-15 are given in Table 2.
Demonstrations on whole package were conducted at eight centres. The results showed that the mean seed yield increased by 18% in demonstration plots as compared to farmers’ practice (FP) plots. The mean additional net returns accrued to farmers with improved technology (IT) were Rs. 8,318/ha. The overall cost benefit ratio was in favour of IT with 2.23 as compared to FP (1.95). 
Highest seed yield of 2857 kg/ha was reported by ARKVK, Chittor under irrigated conditions with whole package technology as compared to 2629 kg/ha in FP. Akola centre has reported highest increase in seed yield (32%) in IT using DRSH-1 as compared to FP of using Sunbred hybrid (Table 2). Pantnagar centre has reported highest additional net returns of Rs.11,096/ha with IT. All the public hybrids (DRSH-1, KBSH-44, KBSH-53, LSFH-171, NSFH-36 and PSH-996) outperformed private hybrids (GK-2002, SB-207, Sunbred-275 and PAC-361). 
Demonstrations on improved cultivars conducted by ARKVK, Chittor recorded seed yield of 3031 kg/ha in IT plot (DRSH-1) as compared to 2598 kg/ha in FP plot (Sunbred-275). The additional net returns accrued with IT were Rs. 14,482/ha. The B:C ratio was 2.51 and 2.13 with IT and FP respectively indicating higher returns with public hybrids as compared to private hybrids (Table 2).
Demonstrations on site specific nutrient management conducted by DOR increased the seed yield by 19% as compared to FP of applying urea and DAP. In IT (`24,250/ha) the cost of cultivation also decreased as compared to FP (`26,000/ha). The additional net returns accrued were `13,000/ha with IT.  The B:C ratio was 2.86 and 2.24 with IT and FP, respectively. Simple practice of application of boron @ 2 ml/l as directed spray on capitulum at 55 DAS resulted in 12% increase in seed yield in IT plot as compared to FP. An additional net returns of `4,813/ha was accrued with IT. The B:C ratio was 2.13 and 1.98 with IT and FP, respectively. Soil application of sulphur @ 20 kg/ha increased the seed yield by 13% in IT plot as compared to FP.  The additional net returns accrued were `6,063/ha with IT.  The B:C ratio was 2.49 and 2.24 with IT and FP, respectively.  
FLDs conducted during kharif  2015
During kharif 2015, 111 demonstrations on whole package were conducted at four centres. The IT resulted in 28% increase in mean seed yield as compared to FP. An additional net returns of Rs. 7815/ha were accrued with IT. The B:C ratio was 1.77 and 1.48 with IT and FP respectively. Highest seed yield of 1733 kg/ha was reported by Coimbatore centre using TNAUSFH CO2 in whole package as compared to FP (1377 kg/ha) under irrigated conditions. The additional net returns accrued were Rs.10,448/ha. The B:C ratio was 1.96 and 1.73 with IT and FP respectively (Table 3).
Under rainfed conditions, Raichur centre reported highest seed yield of 1459 kg/ha in IT plot as compared to 1328 kg/ha in FP plot. An additional net returns of Rs. 3151/ha were accrued with IT. The B:C ratio was 2.09 and 1.03 with IT and FP respectively.  
Exploitable yield reservoir   
The state-wise yield gap-I (yield gap between improved technology and farmers’ practice), yield gap-II (yield gap between improved technology and state average yield) and expected productions of sunflower, if yield gaps I and II are filled during rabi/spring season are given in Table 4. Overall, the yield gaps I and II were 19% and 108% respectively. Sunflower production during rabi/spring/summer season can be increased to 4.68 and 8.19 lakh t, if the yield gaps I and II are bridged respectively.
The state-wise yield gaps I and II and expected productions of sunflower, if yield gaps I and Ii are filled during kharif are given in Table 5. Overall, the yield gaps I and II were 32% and 102%, respectively. Sunflower production during kharif can be increased to 2.01 and 3.09 lakh t, if the yield gaps I and II are bridged respectively.


Table 1. Frontline demonstrations conducted during rabi/spring/summer 2013-14 and kharif 2014 in sunflower
	 Centres
	Whole package
	Component technology
	Total

	
	rabi/spring/summer
	kharif
	rabi/spring/summer
	

	Akola
	16
	15
	-
	31

	Banaglore
	50
	-
	-
	50

	Berhampore*
	20
	-
	-
	20

	Chittor
	5
	-
	15
	20

	Coimbatore
	-
	25
	-
	25

	Dholi
	13
	-
	-
	13

	DOR
	50
	-
	15
	65

	Gorakhpur**
	40
	-
	-
	40

	Hisar
	20
	-
	-
	20

	Latur
	40
	-
	-
	40

	Ludhiana***
	50
	-
	-
	50

	Nimpith
	50
	-
	-
	50

	Pantnagar*
	30
	-
	-
	30

	Prakasham
	20
	-
	-
	20

	Raichur
	-
	25
	-
	25

	Total
	404
	65
	30
	499


*= All FLDs were vitiated, **= 8 were vitiated, ***= 4 were vitiated


Table 2. Productivity potentials and profitability of whole package and component technologies in sunflower under real farm situations (rabi/spring/summer, 2013-14)
	
State
	
Centre
	
FLDs
	Technology
	Mean Yield (kg/ha)
	increase in yield
(%)
	COC
(`/ha)
	GMR
(`/ha)
	ANR
(`/ha)
	BCR

	
	
	
	IT
	FP
	IT
	FP
	
	IT
	FP
	IT
	FP
	
	IT
	FP

	Whole package

	Andhra Pradesh
	Chittor
	5 ( I )
	APSH-66, Fertilizers: 45 X 20 cm, Application of Pendimethalin @ 2.5 lt/ha, basal application of Sulphur @ 25 kg/ha and spraying of boron micro nutrient at ray floret opening stage @ 2 gm/lt
	SB-275
	2945
	2662
	11
	34239
	32074
	88350
	81060
	5125
	2.58
	2.53

	
	Prakasam
	20
	DRSH-1, RDF need based plant protection
	Siri/Sandoz
	1925
	1600
	20
	28500
	25500
	72188
	60000
	9188
	2.53
	2.35

	Bihar
	Dholi
	3
	KBSH-53
	-
	2031
	1690
	20
	24858
	21776
	46713
	38870
	4761
	1.88
	1.79

	
	
	10
	KBSH-41
	-
	1687
	1309
	29
	24728
	22586
	38806
	30107
	6557
	1.57
	1.33

	Haryana
	Hisar
	20 ( I )
	Local variety, spacing: 60 x 30 cm, Urea (70 kg), DAP (50 kg), Gypsum (100 kg), ZnSO4 (10 kg), Two sprays Quinalphos
	Local variety, spacing: 60 x 30 cm, Urea (30 kg), DAP (50 kg), ZnSO4 (10 kg), One spray of Cypermithrin 
	2399
	2059
	17
	14765
	13718
	28335
	24223
	3065
	1.92
	1.77

	Karnataka
	Banaglore
	50 ( I )
	GK-2002, Spacing: 60 x 30 cm, Fertilizers: 10:26:26-50 - basal dose, thinning, weeding & irrigation 
	-
	2440
	2009
	21
	43364
	38757
	73125
	60195
	8323
	1.69
	1.55

	Maharashtra
	Akola
	9 ( I )
	LSFH-171, spacing: 60 x 30 cm, fertilizers: SSP & Urea
	Spacing: 60 x 30 cm, fertilizers: SSP & Urea
	1625
	1149
	41
	28867
	25286
	53625
	37904
	12140
	1.86
	1.50

	
	
	7 ( I )
	DRSH-1, spacing: 60x30 cm, fertilizers: DAP
	Spacing: 60x30 cm, fertilizers: DAP
	1371
	1013
	35
	28168
	24393
	45257
	33413
	8070
	1.61
	1.37

	
	Latur
	40
	LSFH-71
	Private hybrid
	1352
	979
	38
	22515
	21015
	47311
	34269
	11543
	2.10
	1.63

	Punjab
	Ludhiana
	50
	PSH 996
	-
	1961
	1863
	5
	25440
	26537
	72568
	68930
	4736
	2.85
	2.60

	Telangana
	DOR
	50
	DRSH-1, RDF and need based plant protection
	Siri/Sandoz
	1960
	1575
	24
	28500
	26000
	73500
	59063
	11938
	2.58
	2.27

	Uttar Pradesh
	Gorakhpur
	40
	SUN-7171, spacing: 45 x 30 cm, Fertilizers: 40:30:20
	Local variety
	881
	469
	88
	16936
	11593
	34950
	18515
	11092
	2.06
	1.60

	West Bengal
	Nimpith
	50
	DRSH-1, FYM application @ 10.0 t/ha, seed treatment with Trichoderma viride & Pseudomonas fluorescens & foliar application of Boron @ 1.5 g/lit at star bud stage, RDF: 80:40:40, Pesticide application- Need based.
	Ganga-Kaveri, PAC-361 & Siri seeds, fertilizer: 60:30:30
	1395
	1074
	30
	27695
	26426
	44627
	34364
	8994
	1.61
	1.30

	Total/Mean
	354
	-
	-
	1844
	1496
	19
	26813
	24282
	55335
	44686
	8118
	2.06
	1.84

	Improved variety

	Andhra Pradesh
	Chittor
	15 ( I )
	APSH-66, Pre emergence application of Pendimethalin @ 2.5 lt/ha
	SB-275
	3277
	2699
	21
	34914
	33090
	98320
	81090
	15405
	2.82
	2.45

	Site specific nutrient management (SSNM)

	Telangana
	DOR
	5
	SSNM
	Application of Urea & DAP
	1850
	1550
	19
	24250
	26000
	69375
	58125
	13000
	2.86
	2.24

	Spray of boron

	Telanagana
	DOR
	5
	Spray of Boron @ 2ml/lit
	No boron
	1450
	1295
	12
	25500
	24500
	54375
	48563
	4813
	2.13
	1.98

	Soil application of sulphur

	Telangana
	DOR
	5
	Sulphur @ 20 kg/ha
	No sulphur
	1475
	1300
	13
	22250
	21750
	55313
	48750
	6063
	2.49
	2.24


 IT=Improved technology; FP=Farmers practice; WP=Whole package; I=Irrigated; R=Rainfed; COC= Cost of cultivation, GMR= Gross monitory returns, ANR= Additional net returns, BCR= Benefit cost ratio



Table 3. Productivity potentials and profitability of whole package in sunflower under real farm situations (kharif, 2014)
	
State
	
Centre
	
FLDs
	Technology
	Mean Yield (kg/ha)
	(%)
increase in yield
	COC
 (`/ha)
	GMR
(`/ha)
	   ANR
(`/ha)
	BCR

	
	
	
	IT
	FP
	IT
	FP
	
	IT
	FP
	IT
	FP
	 
	IT
	FP

	Whole package

	Karnataka
	Raichur
	25
	RSFH-130, spacing: 60 x 30 cm, Urea (120 kg), DAP (196 kg), MOP (100 kg)
	SB-207, spacing: 60 x 30 cm, DAP (200 kg) 
	1314
	1071
	23
	13393
	12813
	28077
	23851
	3645
	2.10
	1.86

	Maharashtra
	Akola
	6 ( R )
	DRSH-1, spacing: 60x30 cm, fertilizers: Urea & DAP
	Spacing: 60x30 cm fertilizers: SSP
	883
	621
	42
	18844
	16123
	26475
	18613
	5142
	1.40
	1.15

	
	
	3 ( R )
	LSFH-171, spacing: 60x30 cm, fertilizers: Urea & SSP
	Spacing: 60x30 cm fertilizers: Urea & DAP
	898
	647
	39
	20038
	16835
	26925
	19400
	4323
	1.34
	1.15

	
	
	6 ( R )
	PKVSH-952, spacing: 60x30 cm, fertilizers: Urea & SSP
	Spacing: 60x30 cm fertilizers: Urea & DAP
	1038
	728
	43
	19636
	16494
	31150
	21825
	6184
	1.59
	1.32

	Tamil Nadu
	Coimbatore
	25 ( I )
	TNAU SFH CO2, spacing: 60x30 cm, fertilizers: 60:90:60 kg/ha NPK
	Local variety
	2127
	1690
	26
	49000
	44000
	72488
	57528
	9960
	1.48
	1.31

	Total/Mean
	65
	-
	-
	1252
	951
	24
	24182
	21253
	37023
	28243
	5851
	1.53
	1.33


IT=Improved technology; FP=Farmers practice; WP=Whole package; I=Irrigated; R=Rainfed; COC= Cost of cultivation, GMR= Gross monitory returns, ANR= Additional net returns, BCR= Benefit cost ratio

Table 4. Exploitable yield reservoir in sunflower during rabi 2013-14
	State
	No. of demos.
	FLD average yield (kg/ha)
	Yield gap-I (%)
	Average yield (kg/ha)
	Yield gap-II (%)
	Average production  ('000 tonnes)
	Expected production ('000 tonnes)

	
	
	IT
	FP
	
	
	
	
	EP-I
	EP-II

	Andhra Pradesh
	75
	2277
	1946
	18
	900
	153
	72
	85
	182

	Bihar
	13
	1859
	1500
	25
	1452
	28
	17
	22
	22

	Karnataka
	50
	2440
	2009
	21
	737
	231
	182
	221
	602

	Maharashtra
	56
	1449
	1047
	38
	649
	123
	24
	33
	54

	All India
	354
	1844
	1496
	19
	887
	108
	394
	468
	819


IT=Improved technology; FP=Farmers’ practice; Yield Gap-I=Increase in IT over FP expressed in percentage; Yield Gap-II= Increase in IT over State average yield expressed in percentage; EP-I=Expected production, if yield gap-I is bridged through complete adoption of improved practices; EP-II=Expected production, if yield gap-II is bridged through complete adoption of improved practices

Table 5. Exploitable yield reservoir in sunflower during kharif 2014
	State
	No. of demos.
	FLD average yield (kg/ha)
	Yield gap-I (%)
	Average yield (kg/ha)
	Yield gap-II (%)
	Average production  ('000 tonnes)
	Expected production ('000 tonnes)

	
	
	IT
	FP
	
	
	
	
	EP-I
	EP-II

	Karnataka
	6
	1459
	1328
	10
	529
	176
	82
	90
	226

	Maharashtra
	85
	1024
	782
	31
	370
	177
	10
	13
	28

	Tamil Nadu
	20
	1733
	1377
	26
	1777
	-
	-
	-
	 

	All India
	111
	1175
	919
	28
	532
	121
	106
	136
	234


IT=Improved technology; FP=Farmers’ practice; Yield Gap-I=Increase in IT over FP expressed in percentage; Yield Gap-II= Increase in IT over State average yield expressed in percentage; EP-I=Expected production, if yield gap-I is bridged through complete adoption of improved practices; EP-II=Expected production, if yield gap-II is bridged through complete adoption of improved practices.
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