
ORIGINAL ARTICLE

ISSN No :2231-5063

International Multidisciplinary 
Research Journal

Golden Research 
Thoughts 

             Chief Editor
Dr.Tukaram Narayan Shinde

              Publisher
Mrs.Laxmi Ashok Yakkaldevi

Associate Editor
Dr.Rajani Dalvi

          Honorary
Mr.Ashok Yakkaldevi

Vol 6 Issue 6 Dec 2016



 Editorial Board

International Advisory Board

Welcome to GRT
ISSN No.2231-5063

          Golden Research Thoughts Journal is a multidisciplinary research journal, published monthly in English, 
Hindi & Marathi Language. All research papers submitted to the journal will be double - blind peer reviewed 
referred by members of the editorial board.Readers will include investigator in universities, research institutes 
government and industry with research interest in the general subjects.

RNI MAHMUL/2011/38595                                                                                             

Address:-Ashok Yakkaldevi  258/34, Raviwar Peth, Solapur - 413 005 Maharashtra, India
Cell : 9595 359 435, Ph No: 02172372010 Email: ayisrj@yahoo.in Website: www.aygrt.isrj.org

Pratap Vyamktrao Naikwade
ASP College Devrukh,Ratnagiri,MS India

R. R. Patil
Head Geology Department Solapur 
University,Solapur

Rama Bhosale
Prin. and Jt. Director Higher Education, 
Panvel

Salve R. N.
Department of Sociology, Shivaji 
University,Kolhapur

Govind P. Shinde
Bharati Vidyapeeth School of Distance 
Education Center, Navi Mumbai

Chakane Sanjay Dnyaneshwar
Arts, Science & Commerce College, 
Indapur, Pune

Awadhesh Kumar Shirotriya
Secretary,Play India Play,Meerut(U.P.)

Iresh Swami
Ex - VC. Solapur University, Solapur

N.S. Dhaygude
Ex. Prin. Dayanand College, Solapur

Narendra Kadu
Jt. Director Higher Education, Pune

K. M. Bhandarkar
Praful Patel College of Education, Gondia

Sonal Singh
Vikram University, Ujjain

G. P. Patankar
S. D. M. Degree College, Honavar, Karnataka

Maj. S. Bakhtiar Choudhary
Director,Hyderabad AP India.

S.Parvathi Devi
Ph.D.-University of Allahabad

Sonal Singh,
Vikram University, Ujjain

Rajendra Shendge
Director, B.C.U.D. Solapur University, 
Solapur

R. R. Yalikar
Director Managment Institute, Solapur

Umesh Rajderkar
Head Humanities & Social Science 
YCMOU,Nashik

 S. R. Pandya
Head Education Dept. Mumbai University, 
Mumbai

Alka Darshan Shrivastava
Shaskiya Snatkottar Mahavidyalaya, Dhar

Rahul Shriram Sudke
Devi Ahilya Vishwavidyalaya, Indore

S.KANNAN
Annamalai University,TN

Satish Kumar Kalhotra
Maulana Azad National Urdu University

Mohammad Hailat
Dept. of Mathematical Sciences, 
University of South Carolina Aiken

Abdullah Sabbagh
Engineering Studies, Sydney

Ecaterina Patrascu
Spiru Haret University, Bucharest

Loredana Bosca
Spiru Haret University, Romania

Fabricio Moraes de Almeida
Federal University of Rondonia, Brazil

George - Calin SERITAN
Faculty of Philosophy and Socio-Political 
Sciences Al. I. Cuza University, Iasi

Hasan Baktir
English Language and Literature 
Department, Kayseri

Ghayoor Abbas Chotana
Dept of Chemistry, Lahore University of 
Management Sciences[PK]

Anna Maria Constantinovici
AL. I. Cuza University, Romania

Ilie Pintea,
Spiru Haret University, Romania

Xiaohua Yang
PhD, USA

                                                  ......More

Kamani Perera
Regional Center For Strategic Studies, Sri 
Lanka

Janaki Sinnasamy
Librarian, University of Malaya

Romona Mihaila
Spiru Haret University, Romania

Delia Serbescu
Spiru Haret University, Bucharest, 
Romania

Anurag Misra
DBS College, Kanpur

Titus PopPhD, Partium Christian 
University, Oradea,Romania

Regional Editor
Dr. T. Manichander



Golden Research Thoughts           

             
ISSN: 2231-5063               Impact Factor : 4.6052(UIF)             Volume - 6 | Issue - 6 | December - 2016 

Available online at www.lsrj.in

ABSTRACT
n  t h e  p r e s e n t  
i n v e s t i g a t i o n ,  Ireducing power and 

f e r r i c  r e d u c i n g  
a n t i o x i d a n t  p o w e r  
(FRAP) of healthy and 
i n fe c t e d  l e a v e s  o f  
safflower cultivars (Nari-
38, Nari-6, Nari-H-23 
and Nari-NH-1) were 
analyzed under the 
pathogenesis of foliar 
fungal disease complex 
involving Alternaria leaf 
spot, Cercospora leaf 
spot, Ramularia leaf 
spot, Rust and Powdery 
mildew. The reducing 
power and FRAP of 
infected leaves extract 
w e r e  i n c r e a s e d  
s i g n i f i c a n t l y  o v e r  
healthy leaves in all 
s a f f l ow e r  c u l t i v a r s  
except Nari-38. The 
reducing power and 
FRAP of infected leaves 
extract of Nari-6 was 
found higher than all the 
tested healthy and 
infected leaves extracts 
as well as standard 
A s co r b i c  a c i d .  T h e  
significant increase in 
reducing power and 
FRAP in infected leaves 

REDUCING POWER AND FERRIC REDUCING ANTIOXIDANT POWER 
OF SOME CULTIVARS OF SAFFLOWER UNDER 

THE PATHOGENESIS OF FOLIAR FUNGAL DISEASE COMPLEX

Vijay B. Mahadik  and  N. S. Mali
Department of Botany, Shankarrao Mohite Mahavidyalaya, Akluj. MS (INDIA).

 

of Nari-6, Nari-H-23 and 
Nari-NH-1 over healthy 
leaves indicates that 
they have a good source 
o f  a n t i ox i d a n t s  to  
increase the resistance 
capacity against foliar 
fungal disease complex 
while slightly increase 
reducing power and 
d e c l i n e d  F R A P  i n  
infected leaves of Nari-
38 over healthy leaves 
indicates that it was 
susceptible to foliar 
fungal disease complex.

Safflower, 
reducing power, FRAP, 
foliar fungal disease 
complex.

KEYWORDS:

INTRODUCTION – 
Safflower (Carthamus 
tinctorius, L.) belongs to 
fa m i l y  A ste ra c e a e ,  
cultivated mainly for its 

seeds, which yield edible 
oil.  Safflower is an 
important rabi oilseed 
crop of spiny and non 
spiny nature. It is being a 
drought tolerant crop, 
grown under resending 
moisture condition in 
t h e  s t a t e s  o f  
Maharashtra, Karnataka 
and some extent in 
A n d h r a  P r a d e s h  
(Padmavathi, 2005). 
Saff lower is  grown 
mostly in black soils in 
s o u t h e r n  ( d e c c a n )  
plateau region of India 
during the post rainy 
(Rabi) season, primarily 
as a rainfed oilseed crop. 
However, the year wise 
area and production of 
safflower at global, 
national,  state and 
district level indicates 
that the cultivated area 
and production declined 

year after year may be 
due to changing climatic 
conditions and several 
a b i o t i c  a n d  b i o t i c  
stresses; one of them is 
fungal disease complex. 
Plant diseases where 
more than one pathogen 
i s  i nvo l ve d  i n  t h e  
infection process are 
commonly termed as 
“complex” since their 
d i a g n o s i s  a n d  
subsequent control are 
more complicated. In 
nature different fungal 
p a t h o g e n s  c a u s e  
diseases on a common 
host plant which may 
develop simultaneously 
and can infect the same 
host at a time. Co-
o c c u r r i n g  f u n g a l  
pathogens may affect 
each other, through 
antagon ism and/or  
synergism. However the 
i n c i d e n c e  o f  c o -
occurrence of different 
foliar fungal pathogens 
at a time in safflower is 
unknown. In the present 
i n v e s t i g a t i o n ,  t h e  
occurrence of foliar 
fungal disease complex 
involving Alternaria leaf 
spot, Cercospora leaf _
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spot, Ramularia leaf spot, Rust and Powdery mildew on safflower cultivars is novel. Therefore, the attempt has 
been made to study antioxidant potential in terms of reducing power and FRAP in safflower cultivars to uncover 
the possible underlying mechanisms of resistance against foliar fungal disease complex. 

Healthy and leaves infected with foliar fungal disease complex from selected cultivars of safflower 
namely Nari-38 (spiny variety), Nari-6 (non-spiny variety), Nari-H-23 (spiny hybrid) and Nari-NH-1 (non-spiny 
hybrid) were used for reducing power and FRAP analysis. 

Healthy and infected leaves extract was prepared by the method suggested by Taylor et al., (1996). Both 
healthy and infected leaves of all safflower cultivars were air dried at room temperature to constant weights. The 
dried leaves materials were ground separately to powder. Two hundred grams of each ground leaves materials 
were shaken separately in methanol for 48 hrs on an orbital shaker. Extracts were filtered using a Buckner funnel 
and Whatman No. 1 filter paper. Each filtrate was concentrated to dryness under reduced pressure at 400C using 
a rotary evaporator. Each extract was resuspended in methanol to make 50 mg/ml stock solution. The respective 
methanolic leaves extract were used for estimation of reducing power and FRAP.

The reducing power of the healthy and infected leaf extracts was determined according to the method of 
Oyaizu (1986). The ferric reducing antioxidant power (FRAP) in the extract of healthy and infected leaves was 
determined by a modified method of Benzie and Strain (1996).
 

Table I and Fig. I showed the reducing activities of healthy and infected leaves extracts of safflower 
cultivars in comparison with ascorbic acid as standard under the pathogenesis of foliar fungal disease complex. 
The higher the absorbance of the reaction mixture, the higher would be the reducing power. In this assay, the 
ability of respective leaves extracts to reduce Fe3+ to Fe2+ is determined. It is observed that reducing power 
increased in infected leaves extract over healthy leaves extract in all cultivars. In variety, the maximum increase 
of reducing power in infected leaves extract is reported in nonspiny Nari-6 (4.91%) as compared to spiny Nari-38 
(2.59%) over healthy leaves extract. Among the hybrids, nonspiny Nari-NH-1 exhibited maximum increase 
(31.12%) of reducing power in infected leaves extract as compared to spiny Nari-H-23 (22.32%) over healthy 
leaves extract. The reducing power of respective extracts of nonspiny variety Nari-6 is found to be higher than all 
the tested healthy and infected leaves extracts as well as reference compound (Ascorbic acid).

Ferric reducing antioxidant power (FRAP) activity of safflower cultivars in response to foliar fungal 
disease complex is depicted in Table II and Fig. II It is observed that FRAP activity increases in infected leaves 
extract of all safflower cultivars except spiny variety Nari-38 over healthy leaves extract. In variety, the activity of 
FRAP increased significantly in infected leaves extract of nonspiny Nari-6 (45.61%) over healthy leaves extract 
while spiny Nari-38 exhibited reverse trend. Among the hybrids, maximum increase of FRAP is occurred in 
infected leaves extract of spiny Nari-H-23 (35.20%) as compared to nonspiny Nari-NH-1 (29.19%). The highest 
FRAP value in infected leaves extract is found in nonspiny variety Nari-6 (3467.38 µmole Fe (II) g-1 dry weight) 
which is higher than the standard ascorbic acid (2037.78 µmole Fe(II) g-1 dry weight ) while least FRAP value is 
found in spiny variety Nari-38 (1070.27 µmole Fe (II) g-1 dry weight) as compared to other cultivars. 

In the present investigation, reducing power increased in infected leaves extract of all safflower cultivars 
under the pathogenesis of foliar fungal disease complex may be attributed to the hydrogen donating effect of 
phenolic compounds. This result is in agreement with Kalidindi et al., (2015) who observed that reducing power 
of the chloroform, methanol, and aqueous extracts of Annona squamosa leaves showing antifungal property 
against A. alternata, Candia albicans, F. solani, Microsporum Canis and Aspergillus niger were increased with 
increase in 

MATERIAL AND METHODS:-

EXTRACT PREPARATION:-

RESULT AND DISCUSSIONS:-
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Table I. Reducing power property of safflower cultivars under the pathogenesis 
of foliar fungal disease complex.

Table II. Ferric reducing antioxidant power of safflower cultivars under the pathogenesis of foliar fungal 
disease complex. 

Fig.I. Effect of foliar fungal disease complex on reducing power in cultivars of safflower. (%- indicates per 
cent increase over healthy leaves).

(Values are mean ± SD of triplicates. Values in the parentheses indicates per cent increase of reducing power over 
Healthy leaves) 

(Values are mean ± SD of triplicates. Values in the parentheses indicates **per cent increase or *per cent 
decrease of FRAP over Healthy leaves)

Available online at www.lsrj.in
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Cultivars Parameters 
Concentration 

ìg/ml 
Absorbance at 700nm 

Nari-38 
(Spiny Variety) 

Healthy leaves 100 1.693 
Infected leaves 100 1.737 (2.59) 

Nari-6 
(Non-spiny Variety) 

Healthy leaves 100 2.036 
Infected leaves 100 2.136 (4.91) 

Nari-H-23 
(Spiny Hybrid) 

Healthy leaves 100 0.972 
Infected leaves 100 1.189 (22.32) 

Nari-NH-1 
(Non-spiny Hybrid) 

Healthy leaves 100 0.922 
Infected leaves 100 1.209 (31.12) 

 Std. Ascorbic acid 100 1.828 
 

Cultivars Parameters µmole Fe(II) g-1 dry weight 
Nari-38 

(Spiny Variety) 
Healthy leaves 2039.35±38.51 
Infected leaves 1070.27±149.82 (47.52)* 

Nari-6 
(Non-spiny Variety) 

Healthy leaves 2381.22±40.66 
Infected leaves 3467.38±81.11 (45.61)** 

Nari-H-23 
(Spiny Hybrid) 

Healthy leaves 1636.94±187.95 
Infected leaves 2212.27±27.36 (35.20)** 

Nari-NH-1 
(Non-spiny Hybrid) 

Healthy leaves 1264.62±74.82  
Infected leaves 1633.21±27.55 (29.19)** 

 Std. Ascorbic acid 2037.78±18.01 
 



Fig. II. Effect of foliar fungal disease complex on FRAP in cultivars of safflower. (%- indicates percent 
increase or decrease over healthy leaves).

CONCLUSION:-
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