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RESEARCH NOTE

Screening of cumin germplasm against Fusarium wilt under wilt-sick plot 
conditions
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ABSTRACT: Wilt caused by Fusarium oxysporum f. sp. cumini is the most serious disease of  cumin (Cuminum 
cyminum L.) in India. Cumin germplasm was screened against Fusarium wilt at S. D. Agricultural University, Gujarat, 
India. Out of 105 genotypes evaluated, none of the genotype was found to be immune to wilt. The genotypes viz., JC-
18-11 and GC-5-1 were highly resistant with a minimum wilt incidence of 5.00 per cent while the genotypes viz., JC-
18-01 (17.25%), JC-18-07 (18.25%), GP-5 (20.05%) and GP-7 (20.00%) were resistant. The genotypes viz., JC-18-03 
(25.15%), JC-18-05 (25.00%), JC-18-06 (25.00%), GP-3 (25.00%), GC-3(c) (25.06%), JC-2010-5 (30.25%), Sanand 
5 (30.50%), Sanand 6(30.25%) and GP-4 (30.14%) were found moderately resistant. The genotypes viz., JC-18-04 
(35%), GP-2 (35%), GC-5-2 (35%), GC-5 (c) (35%)  JC-18-02 (40%), JC-2000-28-1 (40%), JC-16-07 (40%), JC-18-08 
(45%), GC-4 (c) (45%) and J-Cum-2-2017 (50%) were found susceptible to the pathogen.  The remaining germplasm 
accessions with the wilt incidence of more than 50% were susceptible to highly susceptible.
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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Cumin (Cuminum cyminum L.) is a small herbaceous 
plant in the family Apiaceae (Umbelliferae), commonly 
called as “zeera”. In India, cumin is exclusively 
cultivated in Gujarat and Rajasthan. The share of Gujarat 
in total area and production was 36.7 and 46.3 per cent, 
respectively (Vinod Kumar, 2017). Gujarat produced 
319.9 thousand MT from 3.5 lakh hectare area during the 
year 2018-19(Anonymous, 2020). The main constraint 
to achieve high productivity is susceptibility of cumin to 
devastating diseases viz., Fusarium wilt, Alternaria blight 
and powdery mildew (Pandey et al., 2019).  Cumin is 
seriously affected by wilt caused by Fusarium oxysporum 
f. sp. cumini which causes up to 80 per cent yield loss 
(Divakara Sastry and Anandaraj, 2013). Wilt remained a 
serious, destructive and widespread disease of the crop 
and has threatened the cumin cultivation in Gujarat and 
Rajasthan. As Fusarium wilt is a soil borne disease, it is 
difficult to eradicate as the asexual fungal spores such 
as chamydospores survive up to six years in soil even in 
the absence of suitable host.  As the wilt pathogen is soil 
borne, it is difficult to manage with fungicides or with 
any single management tactics. Hence there is a need to 
explore resistant sources in the existing genotypes. So, 
present investigation was carried out to find out resistant 
genotypes for the management of cumin wilt.

A total of one hundred and five (105) cumin genotypes 
were evaluated in Fusarium wilt sick plot at Seed 
Spices Research Station, Sardarkrushinagar Dantiwada 

Agricultural University, Jagudan, Gujarat, India. The 
cumin seeds were sown in wilt affected field having a 
wilt pathogen population of 1.3 × 104 cfu/g of soil. The 
infected soil was used because it permits the assessment 
of field resistance by allowing the infection process to 
take place under natural conditions, with realistic doses 
of naturally produced inoculums. Sowing of cumin was 
done in rabi season during the year 2019-2020. The size 
of each plot was 0.90 m × 4.0 m (2 rows of each genotype) 
with row spacing of 30cm. Each of the test entries was 
alternated by susceptible check. The recommended 
agronomic practices were followed. The statistical design 
used was augmented method. Based on the proportion of 
plants exhibiting Fusarium wilt symptoms in susceptible 
germplasm, the data was recorded for healthy and wilted 
plants from different genotypes and per cent disease 
incidence  was calculated. Germplasm accessions were 
categorised as highly resistant (0-10% disease), resistant 
(11-20%), moderately resistant (21-30%), susceptible 
(31-50%) and highly susceptible (> 50%) as per the scale 
given by Iqbal et al. (2005).

The results presented in  Table 1 revealed that out of 
one hundred and five cumin genotypes tested, two were 
highly resistant (HR), four were  resistant (R), nine were 
moderately resistant (MR),  ten were susceptible (S) and 
eighty were found highly susceptible (HS). None of the 
genotypes was immune to wilt. The germplasm accessions 
viz., JC-18-11 and GC-5-1 were highly resistant with a 
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Table 1. Per cent wilt incidence in different germplasm accessions of cumin

Entry Wilt incidence 
(%)

Reaction Entry Wilt 
incidence 

(%)

Reaction 

JC-18-01 17.25 R Sanand 5 30.50 MR
JC-18-02 40.00 S Sanand 6 30.25 MR
JC-18-03      25.15 MR GP-1 65.12 HS
JC-18-04 35.12 S GP-2 35.44 S
JC-18-05 25.00 MR GP-3 25.00 MR
JC-18-06 25.00 MR GP-4 30.14 MR
JC-18-07 18.25 R GP-5 20.05 R
JC-18-08 45.50 S GP-6 90.62 HS
JC-18-09 90.75 HS GP-7 20.00 R
JC-18-10 60.14 HS GP-8 95.00 HS
JC-18-11 5.00 HR GP-9 100.00 HS
JC-17-08 60.32 HS GP-10 100.00 HS
CUM-40 70.50 HS GP-12 100.00 HS
CUM-41 90.68 HS GP-13 100.00 HS
CUM-42 70.25 HS GP-14 100.00 HS
CUM-43 65.41 HS GP-15 100.00 HS
JC-16-03 75.20 HS GP-16 100.00 HS
JC-16-10 80.72 HS GP-17 100.00 HS
JC-16-07 40.11 S GP-18 100.00 HS
JC-2010-5 30.25 MR GP-19 100.00 HS

GP-20 100.00 HS JC-2000-28-2 70.33 HS
GP-21 100.00 HS JC-2000-57 80.27 HS
GP-22 100.00 HS JC-2002-09 95.00 HS
GP-23 100.00 HS JC-14-2 90.25 HS
GP-24 100.00 HS J-Cum-1-2017 95.04 HS
GP-25 100.00 HS J-Cum-2-2017 50.41 S
GP-26 100.00 HS JC-2010-05 90.62 HS
GP-27 100.00 HS GC-5-1 5.00 HR
GP-28 100.00 HS GC-5-2 35.13 S
GP-29 100.00 HS Mutation-2 95.24 HS
GP-30 100.00 HS Mutation-3 100.00 HS
GP-31 100.00 HS Mutation-4 100.00 HS
GP-32 100.00 HS Mutation-5 95.25 HS
GP-33 100.00 HS Mutation-6 95.36 HS
GP-34 100.00 HS Mutation-7 95.12 HS
GP-35 100.00 HS Mutation-8 95.48 HS
GP-36 100.00 HS Mutation-9 95.26 HS
GP-37 100.00 HS Mutation-10 95.26 HS
GP-38 100.00 HS Mutation-11 100.00 HS
GP-39 100.00 HS Mutation-12 100.00 HS
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GP-40 100.00 HS Mutation-13 100.00 HS
GP-41 85.25 HS Mutation-14 100.00 HS
GP-42 90.12 HS Mutation-15 100.00 HS
GP-43 80.24 HS Mutation-17 100.00 HS
GP-44 100.00 HS Mutation-18 100.00 HS
GP-45 100.00 HS Mutation-19 100.00 HS
GP-46 100.00 HS Mutation-20 100.00 HS
GP-47 100.00 HS GC-1 (c) 70.15 HS
GP-48 100.00 HS GC-2 (c) 73.28 HS
GP-49 100.00 HS GC-3 (c) 25.06 MR
GP-50 100.00 HS GC-4 (c) 45.14 S
JC-2000-5 95.17 HS GC-5 (c) 35.04 S
JC-2000-28-1 40.21 S

HR- Highly resistant, R- Resistance, MR- Moderately resistance, S- Susceptible
HS- Highly susceptible

minimum wilt incidence of 5.00 per cent. The genotypes 
viz., JC-18-01 (17.25%), JC-18-07 (18.25%), GP-5 
(20.05%) and GP-7 (20.00%) were found resistant. The 
genotypes viz., JC-18-03 (25.15%), JC-18-05 (25.00%), 
JC-18-06 (25.00%), GP-3 (25.00%), GC-3(c) (25.06%), 
JC-2010-5 (30.25%), Sanand 5 (30.50%), Sanand 6 
(30.25%) and GP-4 (30.14%) were found moderately 
resistant. The germplasms viz., JC-18-04 (35.12%), 
GP-2 (35.44%), GC-5-2 (35.13%), GC-5 (c) (35.04%)  
JC-18-02 (40.00%), JC-2000-28-1 (40.21%), JC-16-07 
(40.11%), JC-18-08 (45.50%), GC-4 (c) (45.14%) and 
J-Cum-2-2017 (50.41%) were found susceptible to the 
pathogen. 

The remaining genotypes viz., JC-18-10 (60.14%), 
JC-17-08 (60.32%), CUM-43 (65.41%), GP-1 
(65.12%), CUM-40 (70.50%), CUM-42 (70.25%), 
GC-1 (c) (70.15%), JC-2000-28-2 (70.33%),  GC-2 (c) 
(73.28%), JC-16-03 (75.20%), JC-16-10 (80.72%), GP-
43 (80.24%), JC-2000-57 (80.27%), GP-41 (85.25%), 
GP-6 (90.62%), JC-18-09 (90.75%), CUM-41 (90.68%), 
GP-42 (90.12%), JC-14-2 (90.25%), JC-2010-05 
(90.62%), GP-8 (95.00%), JC-2000-5 (95.17%), JC-
2002-09 (95.00%), J-Cum-1-2017 (95.04%), Mutation-2 
(95.24%), Mutation-5 (95.25%), Mutation-6 (95.36%), 
Mutation-7 (95.12%), Mutation-8 (95.48%), Mutation-9 
(95.07%) and Mutation-10 (95.26%) were found highly 
susceptible. The genotypes viz., GP-9, GP-10, GP-11, 
GP-12, GP-13, GP-14, GP-15, GP-16, GP-17, GP-18, 
GP-19, GP-20, GP-21, GP-22, GP-23, GP-24, GP-25, 
GP-26, GP-27, GP-28, GP-29, GP-30, GP-31, GP-32, 
GP-33, GP-34, GP-35, GP-36, GP-37, GP-38, GP-39, 
GP-40, GP-44, GP-45, GP-46, GP-47, GP-48, GP-49, 

GP-50, Mutation-3, Mutation-4, Mutation-11, Mutation-
12, Mutation-13, Mutation-14, Mutation-15, Mutation-
17, Mutation-18, Mutation-19 and Mutation-20 recorded 
cent per cent wilt incidence and were categorized as 
highly susceptible. 

Twelve lines of cumin were screened against wilt 
pathogen F. oxysporum f. sp. cumini and highest 
resistance was recorded in UC-220 and UC-231 Arora 
et al., (2004). Deepak et al., (2008) screened 25 cumin 
germplasms but, none them shown resistant to wilt and 
found that the maximum resistance to wilt was observed 
in UC- 220, EC-220, EC- 232684 and UC-63 lines. The 
lines JC-2000-21 and JC-2000-22 were found moderately 
susceptible. The findings of Deepak and his co-workers 
match with the result of present study. The lines JC-
2000-21 and JC-2000-22 in both the investigations are 
reported as moderately susceptible to F. oxysporum f. sp. 
cumini. 

The genotypes viz., JC-18-11 and GC-5-1 were found 
highly resistant with a minimum wilt incidence of 5.00 
per cent. The genotypes viz., JC-18-01 (17.25%), JC-18-
07 (18.25%), GP-5 (20.05%) and GP-7 (20.00%) were 
found resistant. The genotypes viz., JC-18-03 (25.15%), 
JC-18-05 (25.00%), JC-18-06 (25.00%), GP-3 (25.00%), 
GC-3(c) (25.06%), JC-2010-5 (30.25%), Sanand 5 
(30.50%), Sanand 6(30.25%) and GP-4 (30.14%) were 
found moderately resistant. The varieties GC-2 and 
GC-3 which are recommended to cultivate in Gujarat 
state were found to be highly susceptible to F. oxysporum 
f. sp. cumini under field screen studies. 
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