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Abstract 
Fusarium solani, an incitant of Fusarium root rot in coriander which causes economical yield loss and 

damage to coriander crop in Andhra Pradesh. The diseased plants showed poor growth and partial or 

fully damaged root system with conspicuous reduction in yield. To permit environment safe and to avoid 

dispensable use of fungicides sprays an integrated disease management trail was conducted against 

Fusarium root rot disease with Neemcake, Carbendazim + Mancozeb and Trichoderma harzianum in 

seven treatments and three replications under field conditions using direct and combined applications. 

Results from the present study depicts application of Neemcake @250kg/ha + Trichoderma harzianum 

@5kg/ha significantly showed better growth and yield paramters viz., Plant height (37.7cm), No. of. 

Branches/plant (4.7), No. of. Umbels/plant (6.3), No. of. Umbellets/umbel (5.0), Root length (16.5cm), 

Seeds/umbel (6.7) and Yield/plant (1.8g) over the control plot. 
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Introduction 
In the Indian sub-continent coriander (Coriandrum sativum L.) is an important herb and is 

extensively used in various dishes due to its varied health benefits viz., to treat ulcers, 

diarrhoea, blood pressure, anemia, menstrual disorders conjunctivitis and rheumatism. It is a 

soft plant growing to a height of 30 to 70 cm. The cultivated area in India is 552.7 thousand 

hectares with productivity of 0.8 metric tonnes per hectare in 2014-15 (Spice Board, 2015) [19]. 

The area of this crop covers four per cent of the total area under spices and condiments in 

India. It is extensively cultivated in states of Rajasthan, Gujarat, Andhra Pradesh, Madhya 

Pradesh, Tamil Nadu and Uttar Pradesh etc.,. Although, the area and production of crop is 

increasing year after year however the productivity is stagnant in spite of development of high 

yielding varieties and improved package of production technology. A side from productivity, it 

is affected with a number of soil and air borne fungal pathogens that causes major diseases and 

leaven in yield reduction. Among them, the soil borne pathogens especially Fusarium spp. are 

microscopic, hidden and unevenly distributed in the soil which often causes infection to the 

growing crop in a highly damaging manner which cause decrease in yield. These enters 

through roots and become systemic causing abroad range of diseases on various host plants, 

such as vascular wilts, pre and post emergence blights as well as root, wilts and stem rots 

(Pascale et al., 2002; Muthulakshmi et al., 2002; Schollenberger et al., 2006) [13, 11, 17]. In the 

southern region of India many farmers cultivated coriander, but they gave up its cultivation 

owing to the frequent occurrence of soil borne diseases which destroyed the crop. To solve this 

problem farmers used fumigants and chemical fungicides over the past few years, however 

they failed to control the disease. Further, unknowingly they cause damage to the environment, 

toxic to humans and harmful to soil micro flora. Hence the present study was investigated to 

study the efficacy of integrated disease management against Fusarium root rot in coriander of 

Andhra Pradesh (AP). 

 

Material and Methods 

Isolation of pathogen 

The pathogen used in this study was isolated from the diseased coriander root rot samples 

which were collected from Kadapa, Kurnool, Guntur and Prakasam districts of AP during 

2016-17 Rabi season. Fusarium solani was isolated from collected samples, infected by root 

rot, on Potato Dextrose Agar (PDA) and incubated at 270C and is used to prepare inocula on 

sand-sorghum medium for further studies. 
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Mass multiplication of Fusarium solani and soil inoculation 

Sand- Sorghum medium (SSM) was prepared in the 

proportion 95:5 in order to get maximum inoculum of the 

fungus. SSM was prepared by mixing 100g sorghum grain, 50 

g sand, 50ml distilled water in 250 ml conical flask and 

sterilized at 15 psi for one hour for three consecutive days 

(Ravichandran and Kumar, 2012) [16]. About 200g of Sand- 

sorghum medium was taken in 1000ml flasks and watered to 

20 percent of its weight and sterilized at 1.33 kg/sq.cm for 

one hour. A 6mm disc of the pure culture of F. solani was 

inoculated separately to the flask under aseptic conditions and 

incubated at 27±1ºC for 15 days. Later the inoculum was 

adjusted to 106 conidia/gram of inoculum by diluting infested 

sorghum grain seed with non- infested sorghum grain (w/w). 

The flasks were shaken on alternate days to get uniform 

growth. The giant culture so obtained was used for preparing 

sick soil at 75g/plot before twenty days of seed sowing. 

 

Field Trail  

An investigative field trail was conducted using to study the 

effectiveness of IDM on Fusarium root rot disease choosing 

coriander cv. Sudha as a susceptible check for growth and 

agronomical characters using 30×10 cm spacing in 1×0.8m 

individual plot size at College of Horticulture, 

Anantharajupeta, Dr. Y.S.R. Horticultural University during 

2016-17 in rabi season. Each individual plot represents a 

replication of treatment. Application of Neemcake 

@250kg/ha, Trichoderma harzainum @5kg/ha was done 10 

days before seed sowing (DBS) and drenching of fungicide 

@0.25% was done at 20 days after sowing (DAS) after rotting 

symptom was identified. The experiment was carried out in a 

randomized block design (RBD) with three replications 

having seven treatments. The details of the experiment 

treatments were given in Table 1. Observations viz., plant 

height (cm), no. of. branches/plant, no. of. umbels/plant, no. 

of. umbellets/umbel, root length (cm), seeds/umbel, 

yield/plant (g) and crop duration was recorded from 40 and 60 

days after sowing.  

 

Results and Discussion 

In vivo integrated disease management (IDM) of Fusarium 

root rot 

Among the treatments imposed, the effect of IDM on plant 

height of coriander cv. Sudha at 40 DAS was non-significant 

(Table 2). Maximum plant height (37.7 cm) (Plate 1) was 

observed in plants treated with Neemcake + T. harzianum 

followed by application of Neem cake + Carbendazim + 

Mancozeb, Neem cake and T. harzianum (35.3 cm), whereas 

the lowest plant height (30.3 cm) was observed with 

application of Carbendazim + Mancozeb, untreated plants 

under field conditions. The better performance of the plants 

with neem cake and Trichoderma was probably because these 

acted as a natural fertilizer and prolongs the availability of 

nitrogen which resulted in higher vegetative growth. The 

above finding is in good agreement with the reports of several 

researchers (Kamal and Yousuf, 2012; Mazhabi et al., 2011). 

Doni et al. (2014) [6, 10, 3] reported that plants inoculated with 

Trichoderma showed increased growth components.  

No. of. branches/plant at 60 DAS was non-significant during 

the study. Maximum number of branches (4.7) was found 

with application of Neem cake + T. harzianum and with direct 

application of Neem cake. Whereas remaining all treatments 

for no. of. branches/plant (4.0) wound considerably on par 

with each other along with untreated plants.  

With respect to number of umbels/plant highest number (6.3) 

umbels/plant was recorded with treatment of Neem cake + T. 

harzianum, Neem cake + Carbendazim + Mancozeb which 

was significant superior and found best among all the 

treatments. Application of T. harzianum (6.0) was found next 

best which is on par with Neem cake (5.0). Treatment 

combination of T. harzianum + Carbendazim + Mancozeb 

(4.7) was found next best which was on par with treatment 

Carbendazim + Mancozeb (4.7) whereas the lowest number of 

umbels/plant was observed in control.  

Similar trend was observed in increase of number of 

seeds/umbel with application of Neem cake + T. harzianum 

(6.7) was found superior over all the treatments which was 

followed by application of Neem cake + Carbendazim + 

Mancozeb (5.3) which is on par with treatment combination 

T. harzianum + Carbendazim + Mancozeb (5.3). Whereas 

least number of seeds 4.7/ umbel was observed with 

treatments Neem cake and Carbendazim + Mancozeb. 

Application of Neem cake along with biocontrol agent like 

Trichoderma apparently increases plant growth which is 

supported by Punja and Utkhede (2003) [15]; Whipps and 

Lumsden (2001) [21]. The above results are in coinciding with 

Shekhawat et al., 2016 [18].  

A significant difference was evident from the results in crop 

duration (days) among the treatments. Neemcake + T. 

harzianum (91.3 days) was found best followed by Neemcake 

+ Carbendazim + Mancozeb (82.0) and was on par with T. 

harzianum + Carbendazim + Mancozeb (81.7). Application of 

T. harzianum (71.3 days) was found next best followed by 

Carbendazim + Mancozeb (69.3). Least crop duration (47.3 

days) was recorded in control. The best is due to initially 

application of fungicide reduced the initial germination 

capability of inoculum, but subsequently fungicide got diluted 

leading to germination of spores mean while applied 

Trichoderma population will be increased rapidly in soil and 

effectively enhance the growth of the plants and this 

hypothesis was supported by findings of Kay and Stewart, 

1994 [7]; Shekhawat et al., 2016 [18]. 

 Combined application of Neem cake + T. harzianum showed 

and found superior root length (16.5 cm) (Plate 2). It was 

significantly differed from Neem cake + Carbendazim + 

Mancozeb (12.5 cm) which is followed by T. harzianum + 

Carbendazim + Mancozeb (11.6 cm). Treatment Carbendazim 

+ Mancozeb (8.9 cm) was found next best which is on par 

with T. harzianum (8.5 cm), Neem cake (7.7 cm) and the 

lowest root length was observed in inoculated untreated 

control (6.6 cm). The superior root length is may be due to 

inoculation of Trichoderma this result is similar with the 

findings of Adams et al. (2007) [1]. Cai et al. (2013) [2] 

reported that harzianolide produced by Trichoderma spp. can 

enhance root length. Besides that Trichoderma spp. may also 

solubilize minerals such as phosphorous which aids in better 

root development (Tripathi et al., 2010; Prakash et al., 2010; 

Nzanza et al., 2011) [20, 14, 12].  

Treatment Neem cake + T. harzianum significantly recorded 

increase in yield (1.8g/plant) followed by Neem cake + 

Carbendazim + Mancozeb (1.7g). Whereas application of T. 

harzianum + Carbendazim + Mancozeb (1.1g) is on par with 

T. harzianum (0.9g), Carbendazim + Mancozeb (0.9g), 

control plot was recorded least yield (0.6g). Significant yield 

enhancement by Trichoderma application was reported by 

Khan and Gupta (1998) [9] and a report of application of 

neemcake which was best fitted as a natural fertilizer 

increases yield (Kamal and Yousuf, 2012; Habibi and 
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Thomas, 2016; Eifediyi et al., 2015) [6, 5, 4] in turmeric, 

eggplant and okra respectively. Similar results of highest seed 

yield/plant were noticed in Carbendazim treated plots of 

cumin line CN 026 (Khalequzzaman et al., 2016) [8]. 

 
Table 1: Treatments included to manage Fusarium root rot in IDM 

 

S. No Treatments Description 

1 T1 Application of Neem cake @250kg/ha 

2 T2 Application of bio-agent @5kg/ha 

3 T3 Application of fungicide @0.25% 

4 T4 (T1+T2) Application of Neem cake @250kg/ha + Application of bio-agent @ 5kg/ha 

5 T5 (T1+T3) Application of Neem cake @250kg/ha + Application of fungicide @0.25% 

6 T6 (T2+T3) Application of bio-agent @5kg/ha + Application of fungicide @0.25% 

7 T7 Control 

 
Table 2: Effect of integrated disease management treatments on Fusarium root rot effect in Coriander cv. Sudha 

 

Treatments Plant height (cm) Branches/Pl Umbels/Pl Umbellets/umbel Root length(cm) Seeds/umbel Yield/pl (g) Crop duration 

T1 35.3* 4.7 5.0 5.0 7.7 4.7 0.7 68.0 

T2 35.3 4.3 6.0 5.3 8.5 5.0 0.9 71.3 

T3 30.3 4.0 4.7 4.7 8.9 4.7 0.9 69.3 

T4 37.7 4.7 6.3 5.0 16.5 6.7 1.8 91.3 

T5 35.3 4.3 6.3 4.3 12.5 5.3 1.7 82.0 

T6 35.0 4.0 4.7 5.0 11.6 5.3 1.1 81.7 

Control 30.3 4.0 4.0 4.0 6.6 5.0 0.6 47.3 

SEm (±)   0.4 0.2 0.7 0.4 0.1 5.5 

CD at 5% NS NS 1.3 0.7 2.1 1.1 0.3 17.1 

*Data are the mean values of three replicates NS- Non Significant 

 

 
 

Plate 1: Growth parameters of coriander cv. Sudha under different 

IDM treatments for Fusarium root rot 

 

 
 

Plate 2: Root characters of coriander cv. Sudha under different IDM 

treatments for Fusarium root rot 

 

Conclusions 

Integrated disease management of Fusarium root rot in 

coriander cv. Sudha reveals that application of Neem cake 

@250kg/ha + Trichoderma harzianum @5kg/ha (T4) was 

proved to be best and significant over other treatments 

regarding growth characters and seed yield of plant and it is 

evident from the present investigation that IDM is an effective 

approach to manage any disease and to obtain better growth 

of crop. 
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