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Introduction

Custard apple (Annona squamosa L.) is a significant dryland 
fruit crop in India, originating from the tropical regions of 
the Americas and belonging to the Annonaceae family. The 
Portuguese introduced custard apple to India in the 16th

century, and it thrived in the Deccan Plateau’s subtropical 
climate. The Southern Tropical Plateau of India has a long 
history of cultivating custard apples (Hayes, 1953; Ven-

kataratnam and Satyanarayanaswamy, 1958; Venkataratnam, 
1959). Despite its adaptability, both biotic and abiotic factors, 
particularly diseases caused by various pathogens, are major 
contributors to reduced yields.
Custard apple is affected by several diseases, including fruit 
rot caused by Fusarium, Phytophthora, Phoma, Pestalotia, 
among others, Diplodia rot caused by Botryodiplodia theo-

bromae, black canker caused by Phomopsis annonacearum, 
leaf spot caused by Alternaria spp., Cercospora leaf spot 
(Cercospora annonae), and anthracnose/fruit rot caused by 
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Colletotrichum gloeosporioides (Mukarji and Bhasin, 1986). 
Among these, the most serious disease is fruit rot caused 
by Colletotrichum gloeosporioides, which poses a significant 
threat to custard apple production.
The use of resistant cultivars is one of the most economical 
and effective strategies for controlling plant diseases. With 
this objective, custard apple genotypes available at the All In-
dia Co-Ordinated Research Project on Arid Zone Fruits (Fig 
and Custard Apple) in Jadhavwadi were screened in 2022 
using various methods to identify sources of resistance and 
determine the most effective screening technique for fruit rot 
disease.

Material and Methods

Thirty custard apple genotypes from the All India Co-Ordi-
nated Research Project on Arid Zone Fruits (Fig and Custard 
Apple) at Jadhavwadi, Pune, were evaluated during 2022 to 
screen the genotypes against resistance of fruit rot disease. 
The screening was conducted using the attached fruit culture 
(AFC) method under controlled field conditions, as well as 
under natural field conditions.

a. Screening by Attached Fruit Culture 

(AFC)

The attached fruit culture on different custard apple gen-
otypes was carried out at AICRP on AZF (Fig and custard 
apple), Jadhavwadi, Pune and disease reactions were record-
ed. Four fruits of each variety were tagged and bagged. Two 
fruits were inoculated by mycelial bits inoculation method 
(MBIM) and other two fruits were inoculated by micro drop-
let inoculation method (MDIT). The fruits were wounded 
at stem end by pin prick method and inoculated by using 
combination of two methods like application of mycelial bits 
(MBIM) of uniform size (5 mm diameter) on wounded fruit 
epidermis (Rocha et al. 1998) and micro droplet inoculation 
technique (MDIT) given by Munaut et.al. (1997) with spore 
suspension having 105 conidia per ml. The purpose of using 
combination of two methods was to have maximum infec-
tion of disease. The mycelial discs were placed in inverted 
position i.e. side of fungal growth on wounded portion and 
covered with small wet cotton swab to provide moisture for 
conidial germination and infection. After inoculation fruits 
were bagged with polythene bags containing cotton swab, 
saturated with sterile water at the bottom of the bag. During 
infection and disease development period the relative hu-
midity ranged from 69 to 98 percent and temperature in 
bag 22 to 30°C. The mycelial bit and cotton swab kept on 
wounded portion were removed two days after inoculation. 
Required control set of un-inoculated fruits was provided. 
The observations regarding latent period were noted begin-
ning at 48 hours from inoculation till appearance of visible 

symptoms of disease at 24 hours interval. The observations 
on symptom development were recorded every day after in-
oculation of fruits.

b. Screening under natural field 

conditions
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Results and Discussion

Attached Fruit Technique (in vivo) 

Thirty custard apple genotypes were screened under artifi-
cial epiphytotics by attached fruit technique by inoculating 
each genotype by two inoculation methods; Mycelial bit 
inoculation method (MBIM) and Micro droplet inocula-
tion technique (MDIT). The data (Table 1) revealed that the 
treatment differences and their interactions were statistically 
significant.

A. Mycelial Bit Inoculation Method 

(MBIM) 

Latent Period (LP)

The data presented in Table 1 revealed that the there is sig-
nificant difference among the different genotypes and latent 
period. The minimum of 59.0 hrs to maximum up to 115.0 
hrs latent period was observed in different custard apple gen-
otypes. The highest latent period (115.0 hrs) was noticed in 
the Vrudheshwar-3 genotype. The custard apple genotypes 
Verul-2 (113.0 hrs) and Karkhel (111.0 hrs) were at par with 
Vrudheshwar-3. The minimum of 59.0 hrs latent period 
was observed in NMK-1 (Golden) followed by Hyderabad 
Selection (61.50 hrs) and were at par with each other. The 
commercial varieties under cultivation have reported latent 
period of Phule Purandar (90.0 hrs), Balanagar (75.00 hrs), 
TP-7 (89.0 hrs) and Purandar local (66.0 hrs). The higher la-
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tent period results in to slow disease development. Hence, 
custard apple genotypes Vrudheshwar-3, Verul-2, Karkhel, 
Vrudheshwar-4, Vrudheshwar-2, Telgaon Local, Humnabad 
Local and Dhanagarawadi-3 possess slow disease develop-
ment characters.

Per cent Disease Intensity (PDI)

The observations (Table 1) showed that none of the variety 
or genotype was free or resistant to fruit rot disease. The 
minimum of 7.50 per cent disease intensity was observed in 
Vrudheshwar-3. It was at par with Verul-2 (8.15 %) and fol-
lowed by Karkhel, Vrudheshwar-4, Vrudheshwar-2, Telgaon 
Local, Humnabad Local and Dhanagarawadi-3 genotypes 
and showed moderately resistant reaction to disease. Re-
maining of the germplasm showed moderately to highly sus-
ceptible reaction.  The genotypes NMK-1 (Golden) recorded 
maximum of 50.40 per disease severity and exhibited highly 
susceptible reaction to the fruit rot disease. 

B. Micro Droplet Inoculation Technique 

(MDIT)

Latent Period (LP) 

The observations (Table 1) divulge that the there is signifi-
cant difference among the different genotypes in latent peri-
od was observed. The minimum of 73.0 hrs to maximum up 
to 117.50 hrs latent period was observed in different custard 
apple genotypes. The highest latent period (117.50 hrs) was 
noticed in the Vrudheshwar-3 which was at par with Verul-2 
(117.0 hrs) and Karkhel (117.0 hrs). The next best genotypes 
were Vrudheshwar-4, Humnabad Local, Vrudheshwar-2, 
Dhanagarawadi-3, Phule Purandar, Dhanagarawadi-7 and 
Purandar Local. The minimum latent period was noticed in 
NMK-1 (Golden) (73.0 hrs).
  

Per cent Disease Intensity (PDI)

The observations (Table 1) showed that none of the variety 
or genotype was free or resistant to fruit rot disease. The 
minimum of 5.90 per cent disease intensity was observed in 
Vrudheshwar-3 genotype and showed resistant reaction to 
disease. This genotype was at par with Verul-2 (6.60%) and 
Karkhel (7.50%) which also showed resistant reaction to fruit 
rot disease. The next best genotypes were Vrudheshwar-4, 
Humnabad Local, Vrudheshwar-2, Dhanagarawadi-3, Phule 
Purandar, Dhanagarawadi-7 and Purandar Local which 
showed moderately resistant reaction to disease The geno-
type NMK-1 (Golden) recorded 43.60 per cent disease inten-
sity followed by Hyderabad selection recorded 43.30 per cent 

disease intensity and were at par with each other and showed 
highly moderately susceptible reaction to the disease..
Screening of custard apple genotypes under natural field 

condition against fruit rot disease

Thirty custard apple varieties and genotypes were screened 
under natural conditions for their resistance to C. gloeospo-

rioides at All India Coordinated Research Project on Arid 
Zone Fruits (Fig & Custard apple), Jadhavwadi, Tal.- Puran-
dar, Distt.- Pune during 2022-23 where the disease pressure 
remains very high.
The observations (Table 2) showed that none of the variety 
was immune to fruit rot disease. From the data it is revealed 
that out of 30 genotypes only six genotypes which found 
resistant to fruit rot disease, were Vrudheshwar-3, Verul-2, 
Karkhel, Humnabad Local, Dhanagarwadi-3 and Vrudhesh-
war-4 where they recorded 4.80, 5.91, 6.42, 8.57, 9.09 and 
9.55 per cent disease intensity, respectively. Rest 14 geno-
types were found moderately resistant to fruit rot disease. 
In present investigation it was observed that the fruit rot 
intensity under natural field condition was very less. The 
present investigation the genotypes Vrudheshwar-3, Verul-2, 
Karkhel, Humnabad Local, Dhanagarwadi-3 and Vrudhesh-
war-4 recorded resistant reaction to fruit rot disease. Padule 
and Kaulgud (1993) who studied the reaction of 14 different 
custard apple varieties to fruit rot caused by C. gloeospori-

oides under natural and field condition and found that four 
varieties viz., Bullock’s heart, Island gem, Pink’s mammoth 
and Annona hybrid No. 2 were free from the disease.
The findings of present investigation are in agreement with 
the earlier work carried out at All India Coordinated Re-
search Project on Arid Zone Fruits (Fig & Custard apple), 
Jadhavwadi, Tal.- Purandar, Distt.-Pune during 2020, they 
observed that out of 72 lines screened against Colletotrichum 

leaf blight of custard apple, none of the line was found free. 
Atemoya and Jalke Khurd were found moderately resistant 
while rest of the genotypes were found resistant against the 
disease (Anonymous, 2020). During 2021, out of 72 lines 
screened against Colletotrichum leaf blight of custard apple 
at AICRP-AZF, Jadhavwadi, none of the line was found free. 
57 germplasm were found resistant while 15 genotypes were 
found moderately resistant against the disease at Jadhavwadi 
(Anonymous, 2022).

Conclusion 

The various custard apple genotypes were evaluated under 
natural field conditions using the attached fruit technique. All 
30 genotypes tested were found to be infected by the patho-
gen Colletotrichum gloeosporioides. However, the genotypes 
Vrudheshwar-3, Verul-2, Karkhel, Vrudheshwar-4, Vrud-
heshwar-2, Telgaon Local, Humnabad Local, and Dhanagar-
awadi-3 showed moderate resistance using the attached fruit 
technique. In this study, it was observed that the intensity of 
fruit rot under natural field conditions was very low. Of the 
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Table 1. C. gloeosporioides

MBIM MDIT

PDI PDI

1 MS MR
2 HS MR
3 MS MS
4 MS MS

S MS
6 S MS
7 MR MR

R R
MR MR

10 MS MS
11 R R
12 MR R
13 MR MR
14 S MS

MS MS
16 MS MS
17 S S

MR MR
S S

20 S MS
21 MS MR
22 MR MS
23 HS HS
24 S MS

S S
26 S MS
27 S S

MS MS
HS HS

30 TP-7 MS MS
+

MBIM: 
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Table 2. 

1 MR 16 MR

2 MS 17 MS

3 MR R

4 MR MS

MS 20 MR

6 MR 21 MR

7 MR 22 MR

R 23 S

R 24 MS

10 MR MS

11 R 26 MR

12 R 27 MS

13 R MR

14 MR S

MR 30 TP-7 MS

+

Note: Figures in bold faces are arc sin values

HR :
R :
MR :
MS :
S :
HS :
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30 genotypes, Vrudheshwar-3, Verul-2, Karkhel, Humnabad 
Local, Dhanagarwadi-3, and Vrudheshwar-4 demonstrated 
resistance against fruit rot under natural field conditions.
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