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Abstract: To observe the effect of temperatures and humidity on the fruit rot of two cultivars of Litchi fruits viz, Shahi and China, 

infected by B. theobromae and C. gloeosporioides, the fruits were incubated at 15, 20, 25, 30, 35 and 40°C and humidity was maintained 

at 30,40, 50, 60, 70, 80, 90 and 100% under artificial conditions. Observation was made at the interval of two days of incubation and upto 

10th day. With increase in temperature and with time, the percentage rot in both the cultivars increased. For Shahi, no symptoms at 

15°C, 2nd day; 20.5% rot at 35°C, 6th day; and 100% rot at 35°C, 10th day, when infected by B. theobromae. And no symptoms at 15°C, 

2nd day; 15.5% rot at 35°C, 2nd day; 16.5% rot at 35°C, 4th day; 92.5% rot at 35°C, 6th day; 100% rot at 35°C, 8th day, when infected by 

C. gloeosporioides. For China, 34.2% rot at 35°C, 2nd day; 66.4% rot at 35°C, 4th day; 100% at 35°C, 6th day, when infected by B. 

theobromae. And, 26.4% rot at 35°C, 2nd day; 55.8% rot at 35°C, 4th day; and 100% at 35°C, 6th day, when infected by C. 

gloeosporioides. It is observed that intensity of fruit rot is influenced by the percentage of relative humidity. Both the Shahi and China 

cultivars of Litchi fruits infected by B. theobromae and C. gloeosporioides revealed partial rot at low humidity which increased along 

with the increasing percentage of humidity. Therefore, it was concluded that among the cultivars China was more suitable for the 

pathogens than Shahi. Similarly, B. theobromae was more virulent than C. gloeosporioides and among the incubation 8th to 10th day 

was maximum period for maximum rotting and 35°C was the best temperature while 90 - 100% relative humidity promoted maximum 

loss. 
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1. Introduction 
 

The Litchi is an exotic fruit introduced into India many years 

ago from South Eastern China. It is one of the most 

environmentally sensitive subtropical tree, fruit crop is 

adapted to areas of the world characterized by warm 

subtropics and elevated tropics having cool dry winters and 

warm wet summers. They consists of a single seed converted 

by an agreeable sweet acid tasting, white, juicy translucent 

aril of pulp, which is high in vitamin C. Bihar accounts for 

three - fourth of the Litchi production in the country. 

 

2. Research Related 
 

Bhargava et al; (1965) worked on the percentage loss in the 

fruits of mango, guava and banana infected by 

Botryodiplodia theobromae under different conditions. They 

concluded that temperature plays a decisive role in the 

incidence of different fruits rots. Srivastava and Tondon 

(1968) also observed the importance of temperature in the 

fruit rot of Sapodilla and Citrus infected by B. theobromae. 

Sinha (1986) reported effect of temperature and humidity on 

fruit rot of mango caused by B. theobromae and 

Macrophoma magnifera. Impact of temperature and humidity 

have been also reported by Kaushik et al; 1969; Thakur, 

1972; Kanvar et al; 1973; Jamaluddin; 1973; Prakash and 

Singh, 1978; Poddar, 1980; Prasad and Sinha, 1981; Rawat 

1984; Prasad et al; 1986; and Chandra et al; 1987. Prasad and 

Bilgrami (1973) have also worked on the fruit rot of Shahi 

cultivars of Litchi fruits due to the final infection by 

Aspergillus, Bortryodiplodia theobromae, Colletotrichum 

gloeosporioides, Cylindrocarpon tonkinense and Pastalotia 

sp. under varying range of temperatures and humidity. 

 

3. Material and Methodology 
 

The degree of fruit rot is related with the growth rate and 

metabolic activities of the pathogen present within it. It is 

true because the rate of synthesis of enzymes for the 

degradation of the host’s issues is related with the metabolic 

activities of the pathogens. Furthermore, the growth of 

pathogens is influenced by the climatic factors of which the 

temperature and the humidity are most important. Litchi 

fruits are stored in wooden boxes, lined with green leaves of 

the litchi tree. Thus in the storage both the fruits and the 

broken green leaves do respiration and liberate thermal 

energy in the wooden boxes. This promotes fungal invasion 

and growth during storage. Here, humidity is also maintained 

due to green leaves. Both the temperature and the humidity 

influence the metabolic activities of the host and the 

pathogen. 

 

In the present research works such as calibration of 

microscopic constant for a given ocular micrometer with the 

help of stage micrometer because it is used for the 

measurement of the spores conidia etc. Three standard 

culture media PDA, Zepec-Dox, and modified Asthana and 

Hawker, were prepared for the culture isolation and 

purification of the pathogens. Out of the total fungal species 

only two were selected for further studies because they were 

more prevalent in all the times. 

 

For isolation diseased fruits were collected from the orchard, 

the storage house and from the local markets. Symptoms 

were recorded and the fruits were properly sterilized. From 

the above fruits a small piece of tissue were cut near the 

junction of the infected and healthy looking reason and were 

aseptically inoculated in the culture tubes and flasks. In this 
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way the fungal pathogens were isolated and identified. 

Above identified pathogens, particularly, B. theobromae 

and C. gloeosporioides were used for further studies. These 

pathogens were used for inoculation in the healthy fruits and 

percentage rot. Impact of temperature and humidity etc. were 

studied in the laboratory conditions. 

 

4. Observation 
 
To observe the effect of temperatures and humidity on the fruit 

rot of two cultivars of Litchi fruits viz, Shahi and China, 

infected by B. theobromae and C. gloeosporioides, the fruits 

were incubated at 15,20, 25, 30, 35 and 40
0
C and humidity was 

maintained at 30, 40, 50, 60, 70, 80, 90 and 100% under 

artificial conditions. Observation was made at the interval of 

two days of incubation and upto 10
th

 day. 

 

5. Result 
 

The data have been analyzed and placed in the tables below:- 

 

Pathogen Cultivar 
Days of 

Incubation 

Temperature in oC 

15 20 25 30 35 40 RT 

B. theobromae 

Shahi 

2 - 5.8 16.2 19.6 20.5 14.8 18.6 

4 - 18.5 33.6 62.4 73.4 18.5 62.5 

6 6.4 28.8 56.5 72.5 97.5 22.2 38.6 

8 8.6 38.4 85.6 96.8 ++ 29.5 ++ 

10 14.5 58.6 ++ ++ ++ 46.4 ++ 

China 

2 - 16.5 24.4 26.6 34.2 18.8 28.4 

4 - 22.6 38.8 31.5 66.4 32.2 68.6 

6 9.8 36.2 88.5 97.8 ++ 58.4 ++ 

8 11.4 64.6 ++ ++ ++ 82.8 ++ 

10 28.5 ++ ++ ++ ++ 82.8 ++ 

C. 

gloeosporioides 

Shahi 

2 -- 6.5 10.8 12.2 15.6 9.4 14.2 

4 -- 16.2 18.6 32.4 46.5 18.2 32.8 

6 6.6 25.2 29.8 47.6 92.5 22.4 86.5 

8 10.2 37.6 55.5 73.4 ++ 31.8 ++ 

10 16.4 52 93.2 ++ ++ 41.6 ++ 

China 

2 -- 11.6 22.8 25.6 26.4 12.5 24.6 

4 -- 22.8 38.6 42.5 55.8 26.4 52.5 

6 8.6 31.2 72.4 95.8 ++ 62.2 ++ 

8 16.5 61.4 95.2 ++ ++ 98.8 ++ 

10 26.8 92.6 ++ ++ ++ ++ ++ 

(--) No response, (++) 100% rotting 

 

6. Discussion 
 

Perusal of the table indicates that Shahi cultivar of the Litchi 

fruits inoculated with above two pathogens such as B. 

theobromae and C. gloeosporioides incubated at different 

range of temperatures revealed different percentage of loss 

due to rot caused by the above pathogens. Shahi cultivars of 

the Litchi fruits revealed no symptoms at 15
0
C after 2

nd
 day 

of incubation. At this incubation, however, at 35
0
C, 25.5% 

rot was noted among the fruits inoculated wih B. 

theobromae where as it was 15.5% when infected by C. 

gloeosporioides on the 4
th

 day this temperatures, the 

percentage loss was 73.4 when infected with B. theobromae 

and 16.5 when infected with C. gloeosporioides. On 6
th

 day 

the percentage of loss was 97.5 when infected with B. 

theobromae and 92.5 when infected with C. 

gloeosporioides. There was cent percent rot in the fruits of 

Shahi cultivar of Litchi on 8
th

 day at the above temperature, 

infected by both the pathogens. Not only was this even at 

25
0
C, 30

0
C there were 100% rot in Shahi cultivar, when 

infected with B. theobromae. However, when infected by C. 

colletotrichum the rot was partial at 25
0
C that is 93.2%. 

Here also 100% rot was noted at 30
0
C. Even at room 

temperature 100% rot was observed on 6
th

, 8
th

 and 10
th

 day 

of incubation in case of B. theobromae, while in case of C. 

gloeosporioides it was on 8
th

 day of incubation. 

 

In case of China cultivar of the Litchi fruits infected by B. 

theobromae and C. gloeosporioides, 100% rot was noted at 

35
0
C on 8

th
 day of incubation, when infected by B. 

theobromae, and on 6
th

 day in case of C. gloeosporioides. 

At 30
0
C the rot was 100% in case of both the pathogen on 

10
th

 day of incubation. However, in case of C. 

gloeosporioides the rot was 100% on 10
th

 day of incubation 

at 25
0
C. Perusal of the table indicates that intensity of the 

fruit rot is influenced by the percentage of relative humidity. 

Both the Shahi and China cultivars of Litchi fruits infected 

by B. theobromae and C. gloeosporioides revealed partial 

rot at low humidity which increased along with the 

increasing percentage of humidity. It is further noted that on 

6
th

 day of incubation Shahi cultivar revealed 100% rot at 90 

and 100% humidity when infected with B. theobromae, 

while China cultivar revealed 100% rot even 80% humidity 

on 10
th

 day of incubation when infected by the above 

pathogen. 

 

In case of C. gloeosporioides, it is noted that there were 

partial rotting at humidity below 90%. While Shahi and 

China both cultivars revealed 100% rot on 8
th

 and 10
th

 day of 

incubation at 90 and 100% of incubation the rot was 90 and 

94.6% at 80% humidity on 10
th

 day of incubation. 
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Pathogen Cultivar Days of Incubation 
Temperature in oC 

30 40 50 60 70 80 90 100 

B. theobromae 

Shahi 2 -- 6.8 13.5 24.2 33.5 42.5 53.6 57.8 

  4 4.6 12.5 16.8 36.6 42.8 56.4 72.6 86.2 

  6 10.2 16.6 20.4 42.5 44.6 59.4 76.8 97.5 

  8 12.4 18.8 26.2 46.6 48.5 63.8 ++ ++ 

  10 14.2 20.6 30.5 50.2 58.8 78.4 ++ ++ 

China 2 3.8 8.2 16.4 26.6 34.5 44.6 56.2 59.4 

  4 5.4 14.4 18.6 38.2 44 58.8 78.2 84.6 

  6 12.6 15.2 22.8 43.6 46.2 61.5 ++ ++ 

  8 14.8 22.5 28.4 48.2 52.4 80.2 ++ ++ 

  10 16.4 23.6 32.8 53.5 62.8 ++ ++ ++ 

C. gloeosporioides 

Shahi 2 -- 7.4 14.6 25.8 35.2 44 55.2 58.5 

  4 4.8 14.2 18.4 37.5 44.2 58.6 74.8 87.6 

  6 14.2 16.8 22.5 45.8 48.5 63.4 94.2 98.5 

  8 15.6 23.4 30.5 51.2 56.4 82.5 ++ ++ 

  10 16.4 24.8 32.2 55.5 58.6 90.2 ++ ++ 

China 2 3.6 8.5 16.2 27.4 38.5 46.8 58.4 60.2 

  4 5.4 16.8 18.6 40.2 47.4 66.2 76.5 88.4 

  6 15.8 18.2 24.5 47.4 51.8 68.6 95.4 ++ 

  8 17.2 25.6 32.8 53.6 58.8 87.2 ++ ++ 

  10 18.6 26.8 34.5 57.8 62.2 94.6 ++ ++ 

(--) No response, (++) 100% rotting 
 

7. Conclusion 
 

Therefore, it may be concluded that among the cultivars 

China was more suitable for the pathogens that Shahi, 

similarly, B. theobromae was more virulent than C. 

gloeosporioides and among the incubation 8 to 10
th

 day was 

maximum period for maximum rotting and 35
0
C was the best 

temperature while 90-100% relative humidity promoted 

maximum loss. 
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