
 

~ 1660 ~ 

International Journal of Chemical Studies 2020; 8(3): 1660-1664

 
 
 
 
 
 
 
 
 
 
 
P-ISSN: 2349–8528 
E-ISSN: 2321–4902 

www.chemijournal.com  

IJCS 2020; 8(3): 1660-1664 

© 2020 IJCS 

Received: 06-03-2020 

Accepted: 08-04-2020 

 
M Lakshmi Naga Nandini 

Department of Plant Pathology, 

College of Horticulture, Dr. 

YSRHU, Anantharajupeta, 

Andhra Pradesh, India 

 

CH Ruth 

Department of Plant Pathology, 

College of Horticulture, Dr. 

YSRHU, Anantharajupeta, 

Andhra Pradesh, India 

 

K Gopal 

Department of Plant Pathology, 

College of Horticulture, Dr. 

YSRHU, Venkataramannagudem, 

Andhra Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 
M Lakshmi Naga Nandini 

Department of Plant Pathology, 

College of Horticulture, Dr. 

YSRHU, Anantharajupeta, 

Andhra Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

Acremonium kilense as an endophytic bioagent 

against turmeric (Curcuma longa L.) diseases and 

tolerance to plant protection chemicals 

 
M Lakshmi Naga Nandini, CH Ruth and K Gopal 
 

DOI: https://doi.org/10.22271/chemi.2020.v8.i3w.9432  

 
Abstract 

Turmeric (Curcuma longa L), “the golden spice of life” is one of most essential spice use as an important 
ingredient in culinary all over the world. Present investigation was done to understand the biocontrol 
potential of various endophytic microbes associated with turmeric against the pathogen causing rhizome 
rot disease of turmeric (Pythium sp.). A total of 15 endophytic fungi isolated from different locations of 
Andhra Pradesh state were evaluated. It was observed that Tc ed f 1(Acremonium kilense) was found to 
exert maximum antagonism against the pathogen. It was also observed that Acremonium kilense is 
incompatible with fungicides like Bordeaux mixture, Mancozeb 75%WP, Cyamoxanil 8% + Mancozeb 
64%WP and Bordeaux mixture and higher concentrations of Fenamidone 10% + Mancozeb 50% WG 

and insecticides like Dimethoate, Malathion and Thiomethoxam showed 100 per cent inhibition 
indicating its poor level of compatibility. 
 
Keywords: Pythium sp., endophyte, Curuma longa, antagonism, epiphyte 

 

Introduction 

Turmeric is an important spice crop being cultivated by majority of farmers owing to its 

remunerative prices. One of the constraints in the production and productivity of spices is the 

occurrence of diseases. The humid tropical conditions prevail in Andhra Pradesh state is 

conducive for the growth of many fungal pathogens. The production and productivity of the 
turmeric crop is crippled by many foliar and soil-borne diseases. Among them rhizome rot 

disease severe and occur in endemic proportion, causing severe damage to the crop which 

ultimately hampers the quality and quantity of the crop. Conventional control of diseases in 

turmeric cultivation often depends on chemical fungicides. The use of chemical pesticides has 

deleterious effect of environmental pollution thus leading to concern on food safety. Therefore, 

it is imperative to develop sustainable disease management strategy with emphasis on reducing 

the use of chemicals and to search benign alternatives like antagonistic microbes residing in 

and outside the plants. Association of endophytic microbes with turmeric have been 

documented by (Gary et al., 2001) [4] and (Soapalun, et al., 2003) [11]. So, in order to exploit the 

plant associated endophytic microbes in disease management of turmeric, the present 

investigations were carried out. 

 

Materials and methods  

The pathogen causing rhizome rot disease of turmeric was isolated from the infected rhizomes 

collected from different locations of Andhra Pradesh (Fig.1&2). The diseased rhizome samples 

were brought to the laboratory, washed under tap water and the infected area along with 

healthy portion were cut in to small bits. The bits were surface sterilized with one per cent 

sodium hypochlorite solution for one minute followed by washing in three changes of sterile 

distilled water. The surface sterilized bits were placed on Potato dextrose agar (PDA) medium 

in Petri dishes and incubated at room temperature (26 ± 2 °C). When the fungal growth was 

visible, small bits of mycelia were transferred to PDA mediated Petri dishes and the isolates 

were purified by hyphal tip method. These purified cultures were maintained in PDA slants for 

further studies. The cultural and morphological characters of the isolates were also studied. 
Pathogenicity of the isolates was established. 
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Endophytic microbes were isolated from healthy rhizome 

samples of turmeric collected from various locations of 

Andhra Pradesh (Table 1). Fresh rhizome samples brought in 

separate polythene bags were washed under tap water, and 

used for isolation within 48 h. of collection.  
 

Surface sterilization  

The surface of turmeric harbour a lot of epiphytes, thorough 

surface sterilization was needed to eliminate them. The 

concentration of sterilant and time of exposure were 

standardized so as to get the maximum number of endophytes 

with no growth on sterility check. Three different 

concentrations of sodium hypochlorite viz., one, two and 

three per cent were tried for three different exposure times 

viz. two, five and ten minutes. Further, three different weights 

of rhizome samples viz.0.5gm, 1.0gm and 2.0gm were also 

tried. Since the isolation from the 2gm of sample after surface 
sterilization with two per cent sodium hypochlorite for 10 min 

yielded good number of colonies with no growth in sterility 

check, it was selected for further studies.  

For the isolation of endophytes from healthy rhizomes of 

turmeric samples were weighed out and exposed to sterilant 

followed by washing in three changes of sterile water and blot 

dried. The rhizome bits were then transferred to sterilized 

mortar containing 8 ml sterile Potassium phosphate buffer 

(PB 0.1M, pH) washed thoroughly in the buffer. From the 

final buffer wash, one ml was pipetted out and poured into 

sterile Petri plate. To this molten and cooled medium was 
added and this served as a sterility check. If microbial growth 

was observed in sterility check with in four days, the isolates 

obtained from particular samples were discarded. The surface 

sterilized leaves of nutmeg, clove and cinnamon were 

triturated (McInroy and Kloepper, 1995) [8] using sterile 

mortar and pestle with 8 ml of sterile buffer. The triturate was 

serially diluted in sterile PB up to 107. The dilution and 

medium used for enumeration of each group microorganism 

are furnished in (Table 2). One ml of diluted triturate was 

pipetted in to sterile Petri plate and suitable medium was 

poured. The plates were incubated at room temperature for 

various intervals.  
The in vitro compatibility of the selected fungal antagonist 

Acremonium kilense was done with commonly using plant 

protection chemicals used in turmeric crop. The quantity of 

fungicides, insecticides needed to get the desired 

concentration was added to 100 ml sterilized, molten PDA 

medium, mixed well and poured in sterilized Petri dishes at 

the rate of 15-20 ml per plate. To avoid contamination, all ten 

fungicides were exposed to UV light for a period of 30 min 

before adding it into the medium. After solidification of the 

medium, mycelial discs of 8mm diameter from actively 

growing fungal antagonists were cut and placed at the centre 
of the each Petri dish. Control consisted of PDA medium 

alone inoculated with the antagonist. Three replications were 

maintained for each concentration. The inoculated plates were 

incubated at room temperature and observations on the 

mycelial growth of the fungal antagonists were taken when 

control plates showed full growth. Analysis of variance 

performed on the data collected in various experiments using 

the statistical package MSTAT (Freed, 1986) [3]. 

 

Results and discussion 

Isolation of pathogen 

The pathogen produced white cottony mycelium and attained 
9 cm growth in PDA mediated Petri dish with in 5 to 6 days. 

Hypha is branched, hyaline, coenocytic. The average L/B 

ratio of sporangia of the isolate ranged from 19.8 to 9.9 μm 

(Fig.4) Based on the above characters the fungus was 

identified as Pythium sp. Similar findings was reported by the 

earlier workers (Lucas, 1975; Mehrotra and Aggrawal, 2004; 
Rangaswami and Mahadevan, 2005 and Gaur and Chauhan, 

2007). These morphological characters are in conformity with 

those recorded by (Sparrow, 1960). 

 

  
 

Fig 1: Healthy and diseased rhizome 

 

  
 

Fig 2: Healthy and rhizome rot infected turmeric 

 

Turmeric endophytes  

Fifteen fungi of endophytic origin were isolated from 

turmeric, out of 15 endophytic fungi evaluated in the 

preliminary screening, only one exhibited antagonism towards 

Pythium sp. A perusal of observation revealed that the isolate 

Acremonium kilense showed more than 60 per cent inhibition 

over the pathogens and exhibited lysis and overgrowth type of 

antagonistic reaction. (Fig. 4) Trichoderma viride 

(DrYSRHU) culture was inoculated and maintained as control 
(reference culture). 

Cultures grew rapidly in 12 days, hyphae thin walled, hyaline, 

conidiogenous cells, phialidic, mostly solitary, conidia 

produced singly at the tip of phialides and aggregating into 

slimy heads, ellipsoid to cylindrical with rounded ends. 

Straight or sometimes slightly curved single celled and 

hyaline. Based on these characters and coupled with 

confirmation of identification from National Centre for 

Fungal Taxonomy (N.C.F.T), New Delhi (Id no. 6762.15) the 

antagonist was identified as Acremonium kilense. 
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Fig 3: Acremonium kilense    Fig 4: Perennating oospores in rhizomes 

 

Compatibility with fungicides  

Experiment revealed that Acremonium kilense was 

incompatible with fungicides like Copper oxychloride 50% 

WDP (Blitox), Mancozeb 4%+ Metalaxyl 64% W/W 

(Ridomil Gold MZ), Carbendazim 12%+Mancozeb 64% WP 

(Saaf), Bordeaux mixture, Mancozeb 75% WP (Indofil M-

45), Fenamidone 10%+Mancozeb 50% WG (Sectin) and 
Cyamoxanil 8%+Mancozeb 64% WP (Curzate M-8) at all 

concentrations tested (Table. 3, Fig. 5). Higher concentrations 

of Sectin and all three concentrations of Curzate M-8, Indofil 

M-45 and Bordeaux mixture also recorded cent per cent 

inhibition of the endophytic fungi. The possible reason for its 

poor compatibility with copper-based fungicide like Bordeaux 

mixture is due to copper is a heavy metal, when it reacts with 

fungal mycelium it will react with (-SH) groups and forms 

Cupric ions which are toxic to the fungi. These findings are in 

tune with many workers like Mondal et al., 1995 [9], Sarma 

and Anandaraj, 1999 [10]; Ahanger et al., 2014 [1]. 
 

Compatibility with insecticides  

The antagonists Acremonium kilense exhibited varying levels 

of sensitivity to different insecticides (Table. 4, Fig.6). The 

sensitivity of insecticides viz., Thiomethoxam 25% WG 

(Cruiser), Chloropyrifos 20% EC (Dursban), Dimethoate 30 

EC (Rogor), Malathion 50% EC (Malathion), Phosphamidon 

40% SL (Demecron) each at three different concentrations 

was tested under in vitro conditions. The isolate showed 

incompatibility with insecticides like Dimethoate, 

Thiomethoxam and Malathion at all concentrations showing 

its poor level of compatibility Bhai and Thomas, (2010) [2] 

conducted similar studies. 

 

Conclusion  

The observed level of endophytic microorganism diversity is 

varying from location to location. The study revealed the 

antagonistic potential of endophytic fungus against Pythium 

sp creating a new eco friendly path in disease management. 
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Table 1: Locations of collections of endophytic microflora of 

turmeric rhizome 
 

S. No Crop District Place of collection 

1. Turmeric 

Kadapa 
College of Horticulture, Anantharjupeta 

Rajampeta 

Kurnool Nandyal, Allagadda 

Guntur Tenali 

 
Table 2: Dilution and media used for isolation and enumeration of endophytic microflora 

 

S. No Organism Dilution Medium Period of incubation (Days) 

1. Fungi 10-4 Potato dextrose agar (PDA) 2 

2. Bacteria 10-6 Nutrient agar (NA) 2 

3. Fluorescent Pseudomonads 10-6 King’S B agar 2 

4. Actinomycetes 10-1 Ken Knight’S agar 7 

 
Table 3: Compatibility of selected fungal antagonist with fungicides 

 

S. No 
 
 

Fungicides 

 Tc ed b 1 

Concentration 

(Per cent) 
Mean diameter of colony (mm)* PIOC* 

1 Blitox 

0.1 40.00 (6.36)b 55.55 

0.2 30.22 (5.54)c 66.42 

0.3 25.00 (5.04)d 72.22 

2 Ridomil Gold MZ 

0.05 30.66 (5.57)c 65.93 

0.1 25.55 (5.04)d 71.61 

0.2 10.00 (3.24)f 88.88 

3 Saaf 

0.05 35.55 (6.00)c 60.55 

0.1 25.55 (5.04)d 71.61 

0.2 10.00 (5.52)c 88.88 

4 Bordeaux mixture 

0.5 0 (0.71)g 100 

1 0 (0.71)g 100 

1.5 0 (0.71)g 100 

5 Indofil M-45 0.2 0 (0.71)g 100 
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0.25 0 (0.71)g 100 

0.3 0 (0.71)g 100 

6 Sectin 

0.05 22.22 (4.74)e 75.31 

0.1 0 (0.71)g 100 

0.2 0 (0.71)g 100 

 
7 
 

Curzate M-8 

0.1 0 (0.71)g 100 

0.2 0 (0.71)g 100 

0.3 0 (0.71)g 100 

8 Control - 90 (9.51)a 0 

S.EM  0.236 0.037 

CD at 5%  0.673 0.105 

S. Ed.  0.333 0.052 

C.V (%)  9.191 3.159 

* Mean of three replications, Figures in parenthesis are ʀ√x+0.5 transformed values, in each column figures followed by same letter. 
PIOC = Per cent Inhibition Over Control 

 

Table 4: Compatibility of selected fungal antagonists with insecticides 
 

S. No Insecticides Concentration (per cent) 
Tc ed b 1 

Mean diameter of the colony (mm)* PIOC* 

1 Rogor 

0.05 0 (0.71)f 100 

0.1 0 (0.71)f 100 

0.2 0 (0.71)f 100 

2 Dursban 

0.05 36.00 (6.04)b 60 

0.1 32.00 (5.70)c 64.44 

0.2 25.00 (5.04)d 72.22 

3 Cruiser 

0.1 0 (0.71)f 100 

0.2 0 (0.71)f 100 

0.3 0 (0.71)f 100 

4 Malathion 

0.05 0 (0.71)f 100 

0.1 0 (0.71)f 100 

0.2 0 (0.71)f 100 

5 Demecron 

0.05 31.00 (5.61)c 65.55 

0.1 25.00 (5.04)d 72.22 

0.2 24.00 (4.94)e 73.33 

6 Control - 90 (9.51)a 0 

S.EM  0.388 0.044 

CD at 5%  1.123 0.128 

S. Ed.  0.549 0.063 

C.V (%)  8.888 2.909 

Figures in parenthesis are √0.5 transformed values 
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