MAHATMA PHULE KRISAH VIDYAPEETH, RAHURI

All India Coordinated Research Project on Safflower

1. Name and complete address of research scheme/centre:

Name: All India Coordinated Research Project on Safflower, Solapur (Scheme No. 161)
Address :1% Floor, Soil Testing Laboratory, ZARS Compound, 97, RaviwarPeth, Near
D.A.V. College, Solapur-413002

Phone No. : 0217-2372408

Mobile No. : 94219 52324

Email ID : safflowerbreeder@gmail.com

2. Year of establishment: 1980

3. Major objectives/mandate for establishment of research scheme/centre:

a) To develop safflower varieties for,
- Earliness (110-115 days)
- High yield with high seed oil content (>32%)
- Resistance/tolerance to insect pests (aphid) and diseases (A/ternaria leaf spots and wilt)
- Tolerance to drought

b) To develop suitable agro-techniques for increasing the productivity per unit area under
dryland conditions.

c¢) To develop integrated pest management practices for safflower aphid.

d) To develop integrated diseases management practices for Alternaria leaf spot, Fusarium
wilt and Macrophomina root rot of safflower.

e) Breeder seed production and dissemination of technology through frontline demonstrations
on farmers fields.

4. Historical background:

The All India Coordinated Research Project on Oilseeds (AICRP) was established in
1967 by the ICAR with the objective to control and coordinate the planning, funding and
execution of research programme at multi-locations to develop the region specific
technologies as well as to solve the problems of national importance. Initially, the AICRP
(Safflower) programme started at Jalgaon as the main centre in 1972. The Project
Coordinating (PC) Unit of safflower was shifted to Solapur (Maharashtra). The Associate
Project Coordinating Unit was also strengthened by addition of one scientist, two technical
and two supporting staff. With the total manpower of 26 (Scientists= 11, Technical = 12,
others=3) and budget of about Rs. 11.09 lakhs, the programmes under the AICRP (Safflower)
were carried out.During IX Plan period, based on the Jain Committee recommendations, the
Project Coordinator’s position was abolished and the Project Director of DOR was given the
responsibility to coordinate and monitor the activities of safflower programme. With effect
from 1%July 2001, the Project Coordinating Unit at Solapur was closed and presently only
AICRP on Safflower centre is in operation at Solapur.
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5.Details of sanction posts:

Name of the posts Sanctioned

Scientific

Breeder

Junior Breeder

Junior Agronomist

Junior Pathologist

Junior Entomologist
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Technical

Junior Research Assistant (Agril. Botany)

Junior Research Assistant (Agronomy)

Junior Research Assistant (Plant Pathology)

Agriculture Assistant

Total

& | = = = =

6. Significant/innovative activities and programes implemented by the Research
scheme/centre:

>

Safflower varieties released: All India Coordinated Research Project on Safflower,
Solapur, under MPKYV, Rahuri is functioning with the development of new safflower
varieties and production technology since 1980. The project has released ten
safflower varietiesviz, Bhima, PhuleKusuma, SSF-658 (Non-spiny), SSF-708,
PhuleKaradai (SSF-733), PhuleChandrabhaga (SSF-748), PhuleNira (SSF-12-
40),PhuleBhivara (SSF-13-71), Phule Gold (SSF-15-65) with high oil content
(34.6%), Phule Kiran (SSF-16-02) with high seed yield (2058 kg/ha)and PhuleBhumi
(SSF-18-02) high seed yield in Zone(1844 kg/ha).

The safflower variety SSF-708 has become popular in safflower growing areas of
Maharashtra and covered almost 40% of area under safflower.

Technology developed: Twenty-eight research recommendations on production
technology and management of pest and diseases of safflower have been passed and
included in improved package of practices of safflower.

Utilization of disease resistant sources in breeding programme:
SevenstableFusarium wilt resistant safflower entries viz., SAF-1403, SAF-P-1603,
SAF-1711, SAF-P-1606, SAF-P-1706, SAF-19-09 and SAF-19-20 and four
Alternaria leaf spot tolerant safflower entries viz., SAF-P-1507, SSF-1660, SAF-P-
1906 and SAF-19-11 have been identified by this centre. Most of them are utilized in
the breeding programme for development of varieties resistant to Fusarium wilt and
Alternaria leaf spot of safflower.

Utilization of aphid tolerant sources in breeding programme: Eleven stable aphid
tolerant safflower entries viz., SAF-1511, SF-1506, SAF-1518, SSF-17-13, SAF-
1616, SAFG-1859, SAFG-1860, SAF-1707, SF-1910, SSF-682 and SSF-695have
been identified by this centre. Most of them are utilized in the breeding programme.

7. Major improved/hybrid varieties, agriculture technologies developed at research
scheme/centre :

Sr. | Safflower Variety Released Year of
No. Release
1. | Bhima (S-4): it was released in 1982. It was found to be high yielding 1982

than the existing variety Tara. It is drought tolerant and found to be
moderately tolerant to aphids, wilt and Alternaria leaf spot disease.




2. | PhuleKusuma (JLSF-414): It is released for rainfed as well as irrigated 2003
areas of Maharashtra, Karnataka, Andhra Pradesh and Madhya Pradesh.

3. | SSF-658 (Non-spiny): The variety SSF-658 (NS) is identified for 2008
cultivation in safflower growing areas of the country.

4. | SSF-708: The variety SSF-708 is released for rainfed as well as irrigated 2010
conditions of Western Maharashtra.

5. | Phule Karadai (SSF-733): The variety SSF-733 is identified for 2011
cultivation under rainfed safflower growing areas of the country.

6. | Phule Chandrabhaga (SSF-748): The variety SSF-748 is identified for 2012
cultivation under rainfed and irrigated safflower growing areas of the
country.

7. | Phule Nira (SSF-12-40): The variety SSF-12-40 has been identified for 2019
cultivation under rainfed and irrigated safflower growing areas of Zone-I
(Maharashtra, Karnataka and Telangana) of the country.

8. | Phule Bhivara (SSF-13-71): The variety SSF-13-71 has been identified 2019
for cultivation under rainfed and irrigated safflower growing areas of Zone-
I (Maharashtra, Karnataka and Telangana) of the country.

9. | Phule Gold (SSF-15-65): The variety SSF-15-65 has been identified for 2020
cultivation under rainfed and irrigated safflower growing areas of Zone-I
(Maharashtra, Karnataka and Telangana) of the country.

10. | Phule Kiran (SSF-16-02): The variety SSF-16-02 has been identified for 2020
release at National level (Zone-I Maharashtra, Karnataka, Telangana and
Zone-I1 Andhra Pradesh, Madhya Pradesh, Chhattisgarh) for both rainfed
and irrigated conditions.

11. | Phule Bhumi (SSF-18-02): The variety SSF-18-02 has been identified for 2024
release at National level (Zone-I Maharashtra, Karnataka, Telangana and
Zone-1I Andhra Pradesh, Madhya Pradesh, Chhattisgarh) for both rainfed
and irrigated conditions.

8. Major agricultural technological recommendations released by research scheme/
centre:

A. Agronomy

Sr. | Recommendation
No.

1. | The fertilizer dose of 50 kg N and 25 kg P»>Os per hectare is recommended for
safflower to be applied at the time of sowing for getting higher seed yields.

2. | Intercropping of gram + safflower in 2: 1 or 3: 1 row proportions and linseed +
safflower in 4:2 row proportion for obtaining higher monetary returns is
recommended.

3. | The use of quality seed rather than farmers’ own seed for higher seed yield per hectare
is recommended

4. | Minimal one or two irrigations to safflower in black soils for obtaining higher
monetary returns per hectare have been recommended .

5. | The border method of planting i.e. skipping of one row after every two rowsand
opening deep furrow in skipped row for inter-row moisture conservation (water
harvesting) in scarcity zone of Maharashtra is recommended for obtaining higher seed
yield.




Cycocel spray to safflower @ 500 and 1000 ppm at flower initiation has been found to
be beneficial in increasing the seed yield by 16.9 and 22.3 % respectively and hence it
has been recommended

Sulfur fertilization up to 45 kg/ha through single super phosphate significantly
enhances the yield and returns in safflower.

In Scarcity zone of (Solapur) of Maharashtra, application of 100% recommended P to
both chickpea and safflower is essential to record higher returns fromthe cropping
system.

In chickpea + safflower (6 : 3) and sorghum + safflower (6 : 3) intercropping system
in scarcity zone of Maharashtra, application of recommended fertilizer to both the
crops based on area occupied by each results in highest yield and returns

10

For getting higher gross monitory returns in Sorghum+ Safflower and Chickpea +
Safflower intercropping systems (in 6:3 row proportion) apply 100 per cent
recommended dose of fertilizer to both main crop or 100 per cent recommended
fertilizer to intercrop (based on the area occupied).

11

The seed treatment with Azospirillum (@ 25 gm / kg seed under scarcity zone could
effectively substitute 50 % of recommended N, hence the seed treatment is
recommended.

12

For higher yield with higher economic returns from Safflower — Gram year to year
crop rotation, the application of 100 % N (25 kg N ha ') + 50 % P (25 kg P2Os ha!) +
PSB to gram crop and 50 % NP (25 kg N and 12.5 kg P2Os ha!) + Azotobactor + PSB
to safflower is recommended for medium to deep soils of scarcity zone of
Maharashtra.

13

For higher seed yield and net monitory returns of chickpea- safflower year to year
crop rotation, the application of 50 kg P>Os+25 kg N /ha to chickpea and 25 kg
P>05+50 kg N/ha to safflower is recommended for medium deep soil of scarcity zone
of Maharashtra.

14.

The foliar application of Magnesium Sulphate (MgS0O4) to safflower @ 500 ppm (5
grams in 10 liter water) at bud initiation stage (60-65DAS) and at flower initiation
(75-80DAS) for higher seed yield and net monitory returns is recommended under
scarcity zone of Maharashtra.

15

For scarcity zone of Maharashtra, for black gram-safflower-Safflower system, it is
possible to substitute 50 % P of black gram with PSB and 50 % NP of safflower with
Azospirillum and PSB without any adverse effect on system productivity.

16

Irrigating safflower crop with Drip System at 100 Per cent of CPE at rosette
termination (30- 35 DAS), Flower initiation (55-60DAS) and at 50 per cent
flowering (72-75 DAS) results in 58 % higher seed yield compared to rainfed crop in
scarcity zone of Maharashtra.

17

In scarcity zone of Maharashtra, ensure timely sowing as late planting one month
beyond recommended sowing time reduces the seed yield (16%), oil content (5.3%),
oil yield (17%) and net returns (21%) of safflower.

B. Plant Pathology

Sr. | Recommendation
No.
1 | The optimum sowing date for safflower under dryland conditions is recommended as

second fortnight of September to first week of October for obtaining higher seed
yields coupled with lesser intensity of Alternaria leaf spot and aphid.




Seed treatment with Azotobacter + Azospirillum @ 25 g/kg seed could effectively
substitute 50 % of recommended N needs of safflower under rainfed conditions.

In Scarcity zone (Solapur) of Maharashtra, it is possible to substitute 50 % N and P
needs of chickpea —safflower rotation by seed treatment with PSB to chickpea and
seed treatment in safflower by Azotobactor/ Azospirillum and PSB without any
adverse effect on the productivity.

For effective and economical management of Alternaria leaf spot /blight of safflower,
first spray of carbendazim 12 % + Mancozeb 63 % (0.2 %) immediately after disease
appearance followed by second spray at 15 days (need based) after first spray under
congenial climatic condition (intermittent rains with high relative humidity) is
recommended.

The linear regression equations for short term forewarning (prior to one week) the
Alternaria leaf spot incidence of safflower based on weather parameters are
recommended in scarcity zone of Maharashtra.
1) Early sowing : PDI=104.28-6.72XTmint2.19xRH-1-1.81xRH-II -0.37xRF

(2" fortnight of August)
2) Normal sowing : PDI=440.91-7.97xTmax-1.17xTmin-1.67xRH-1

(2™ fortnight of September)
3) Late sowing : PDI=295.03-6.23xTmax-1.23XTmin-0.729xRH-1

(2™ fortnight of October)
[Where, PDI=Percent disease index, Tmin=Minimum temperature, Tmax=Maximum
temperature, RH-I=Morning relative humidity, RH-II=Evening relative humidity and
RF=Rainfall].

For effective and economical management of Phytophthoradamping-off and seedling
blight of safflower and getting higher seed yield, it is recommended to treat the
safflower seed before sowing with Cymoxanil 8% + Mancozeb 64% @ 2 g/kg
orCaptan 50% WP @ 3g/kg orTrichoderma harzianumTh4d SC @ 1 ml/kg.

For effective and economical management of the seed/soil borne diseases of safflower
like Alternaria leaf spot, Fusarium wilt and Phytophthoradamping-off and seedling
blight and getting higher seed yield, it is recommended to treat the safflower seed
before sowing with Cymoxanil 8% + Mancozeb 64% @ 2 g/kg orCarbendazim 12% +
Mancozeb 63% @ 2g/kg orTrichoderma harzianumTh4d SC @ 2 ml/kg orCaptan 50
WP @ 3 g/kg.

For effective and economical management of Alternaria leaf spot of safflower and
getting higher seed yield, it is recommended to undertake need based 2 to 3 sprays of
carbendazim 12% + mancozeb 63% @ 0.2% oriprodione 25% + carbendazim 25% @
0.2% ormancozeb 75 WP @ 0.25% at 15 days interval starting from first disease
appearance in the scarce rainfall zone of Western Maharashtra.

Seed biopriming with 7Trichoderma harzianum Th4d WP @ 10g/litre water for 12 hrs
or seed treatment with Trichoderma harzianum Th4d WP @ 10g/kg seed 1hr before
sowing is recommended for effective and economical management of Phytophthora
seedling blight, Fusarium wilt and Macrophomina root rot of safflower and getting
higher seed yield under dryland condition.

10

Safflower seed treatment with biopolymer based Trichoderma harzianum, Th4d@
10ml/kg is recommended for effective and economical management of Fusarium wilt
(50.2% to 77.6% disease control over untreated) and Macrophomina root rot disease
(35.3% to 80.5% disease control over untreated) and getting higher seed yield (52.1%
to 219.6% increase over untreated) under dryland condition at 5 locations (Solapur,
Tandur, IIOR, Hyrabad, Parbhani and Annigeri.




C) Entomology

Sr. | Recommendation
No.

1. | One or two need-based sprays of Dimethoate 0.05 % (i.e. 825 ml in 500 lit. of
waterper hectare) starting immediately after first aphid incidence are recommended
for the effective and economical control of aphids.

2. | For the management of safflower aphid in Western Maharashtra (Solapur), spraying

NSKE 5% on first appearance of the aphid followed by Dimethoate 0.05% at 15
days later only on the field border (1.8 m around the field) is as effective as
complete spray coverage of the field.

Spraying of 1% neem oil or 5% NSE one at the appearance of safflower aphid and
second spray 15 days thereafter are recommended for the efficient and eco-friendly
management of safflower aphid in the scarcity zone of Maharashtra.

Field screening for aphid tolerance: Identified entries of this centre as aphid tolerant
are SSF-200, 268, 9712B1, 9913-1-1, 11-17-2, 6-9-3, SSFH-43, 8-1-1-4, 8-4-3-3, 8-
10-4-3, SF-514, SSF-684, 690, 3-2-1-4, SSF-682, 714, 695.

To achieve an effective and eco-friendly control of safflower aphid and producing
maximum seed yields of safflower, two need based sprayings either of Goneem @ 5
ml/L or Dashparni as fermented on w/v basis or one spray each alternatively first at
40-45 DAS and second spraying 15 days thereafter are recommended particularly in
the safflower growing scarcity zone of Maharashtra.

In scarcity zone of Maharashtra, for management of safflower aphid, one spray of
neem seed kernel extract (5 %) a week after first incidence, followed by the spray of
recommended insecticide (Dimethoate 0.05 %) 15 days later is as good as two
sprays of insecticide. (Accepted in Annual Group Meeting at National Level)

For the management of safflower aphid in Western Maharashtra (Solapur), spraying
NSKE 5 % on first appearance of the aphid followed by Dimethoate 0.05% at 15
days later only on the field border (1.8 m around the field) is as effective as
complete spray coverage of the field. (Accepted in Annual Group Meeting at
National Level)

For effective and efficient control of safflower aphid and producing higher seed
yields, two sprayings either of 0.005 % Thiamethoxam 25 WG or 0.004 %
Acetamiprid 20 SP or one spray each alternatively first at ETL i.e. 40-45 DAS and
second spray 55-60 DAS are recommended particularly in the safflower growing
scarcity zone of Maharashtra. (Accepted in Joint Agresco Meeting at State Level
and also in Annual Group Meeting at National Level)

Two sprayings of 75 SP Acephate @ 16 g or 50 WDG Clothianidin @ 1 g per 10
litres of water at 40-45 DAS and second spray 55-60 DAS are recommended for the
control of safflower aphid. (Accepted in Joint Agresco Meeting at State Level)

10

The following linear regression equation for short term forewarning (prior to one
week) of the incidence of safflower aphid based on weather parameters
isrecommended.

Linear regression equation viz.,

APHID (No./Leaf)= 1002.17 -29.70*Tmax-13.49*Tmin +4.64*RH-II for normal sown
A-1 variety. (Accepted in Joint Agresco Meeting at State Level)

11

Two sprayings of 50 WDGClothianidin @ 1 g per 10 litres of water or
[Chlorpyriphos 50 % + Cypermethrin 5 %] 55 EC @ 20 ml per 10 litres of water are
recommended for the effective control of safflower aphid. (Accepted in Annual
Group Meeting at National Level after validation)




12 | Newer insecticides, Thiamethoxam 25 WG @ 125 g/ha,Acetamiprid 20 SP @ 100
g/ha and Clothianidin 50 WDG @ 50 g/ha were compatible with the fungicide
[Carbendazim 12 % + Manchozeb 63 %] 75 WP @ 1250 g/ha without any
phytotoxicity, physical changes and alteration in their efficacy in safflower.
(Accepted in Annual Group Meeting at National Level)

13 | On the basis of thirteen year results under two situations (Late sown field condition
and Cage study), twenty nine entries of this centre viz., SSF-200, 268, 706, 9712B41,
9913-1-1, 11-17-2, 6-9-3, SSFH-43, 8-1-1-4, 8-4-3-3, 8-10-4-3, SF-514, SSF-684,
SSF-690, 3-2-1-4, SSF-682, SSF-714, SSF-695, SSF-704, SSF-734, SSF-807, SF-
10-4, SAF-1224, SAF-11-13, SAF-1335, SAF-1356, SAF-13-40, SAF-1511 and
SF-1506 have been identified as stable aphid tolerant sources which are being
utilized in the breeding programme. (Stable aphid tolerant sources have been
identified in Annual Group Meeting at National Level)

14 | Seed treatment of safflower with either Thiamethoxam 30 FS @ 10 ml/kg or
Imidacloprid 600 FS @ 8 ml/kg and foliar spray with Pymetrozine 50 WG @ 300
g/ha effectively reduces aphid population and results in higher seed yield in scarce
rainfall zone of Maharashtra.

(Accepted in Annual Group Meeting at National Level)

9. Future road map of the research:

1. Development of high yielding and high oil containing varieties and hybrids of safflower
for minimal irrigation

2. Development of suitable technology for growing safflower under limited irrigation

3. Studies on safflower flowers (florets) and popularization of safflower florets as a herbal
health tea.

4. To develop spiny and non-spiny safflower varieties and hybrids giving high seed yield and
oil content with inbuilt resistance to wilt.

5. To perfect the cytoplasmic male sterility systems to develop CMS-based hybrids in
safflower.

6. To confirm the existence of polyembryony and apomixis in safflower.

7. To develop short duration safflower for nutrient deficient soils having poor water holding
capacity.

10.Measures required for improvement/strengthening of the research scheme/centre :
1. Provision of the short-term training, long-term training research based trainings to the
project scientists.

2. To provide the necessary funds foractive participation in the workshops and conferences.
3. Provision of timely salary to the project employees.

4. To grant funds to take new scientific equipment in the project.

5. Strengthen the project by giving a man-term manpower in the project.

6. Development of basic infrastructure research facility at centre.



11.Photographs (jpeg) of historical and innovative activities of the
researchscheme/centre :

1. Bhima(S-4)

2. Phule Kusuma (JLSF-414)

3. SSF-658 (Non-Spiny)

4. SSF-708

5. Phule Karadai (SSF-733)




6. Phule Chandrabhaga
(SSF-748)

7. Phule Nira (SSF 12-40)

8. Phule Bhivara (SSF 13-71)

9. Phule Gold (SSF-15-65)

10. Phule Kiran (SSF 16-02)

11. Phule Bhumi (SSF-18-02)
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