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ABSTRACT 
 

Tuberose is an ornamental crop which is growing under tropical and sub-tropical areas. Recently, 
the incidence of leaf blight disease caused by Alternaria polianthi a fungal disease of tuberose is 
considered as a severe problem causing growth reduction and yield loss triggered by high 
temperature and humidity. Hence an investigation was carried out in farmer fields at Tumnakatti, 
Ranebennurtq in Karnataka, to study the bio-efficacy of different fungicides against leaf blight of 
tuberose. There were six chemicals viz., Tebuconazole 250 EC @ 0.1%, Difenconazole – 25% EC 
@ 0.1%, Propinoconazole 25% EC @ 0.1%,  Hexaconazole  2% SC @ 0.1%, Mancozeb75 WP @ 
0.25%, Chlorothalonil 75 WP @ 0.2%, were evaluated in tuberose cultivar Prajwal during kharif  
2016 and 2017. Among the different fungicides, four sprays taken with Tebuconazole @ 0.1% at 15 
days interval starting from onset of disease proved to be the most effective treatment and resulted 
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in lowest percent disease index, PDI (10.80). Maximum yield and number of flower stalks per 
square meter area were recorded in Tebuconazole @ 0.1% (50.90). Tebuconazole @ 0.1% could 
be used for management of leaf blight and increase the yield of tuberose.  

 
 
Keywords: Tuberose; leaf blight; Alternaria polianthi; disease; fungicides. 
 

1. INTRODUCTION 
 
Tuberose (Polianthe stuberosa L.) is one of the 
most popular bulbous ornamental of tropical and 
sub- tropical areas and has considerable 
importance in the world market and crop has got 
a very good export potentiality [1]. It is a native of 
Mexico and belongs to the family 
Amaryllidaceae. It is commercially cultivated for 
cut and loose flower trade and also for the 
extraction of its highly valued natural flower oil 
[2]. The flowers are a good source of essential 
oils that can be used for the preparation of 
various perfumes and cosmetics. It is 
commercially cultivated in many countries of the 
world like India, Hawaii, China, Brazil, Italy, Iran, 
UK, USA etc. In India, the commercial cultivation 
of tuberose is generally practiced in West 
Bengal, Karnataka, Maharashtra, Tamil Nadu, 
Haryana, Punjab, Gujarat, Rajasthan, Andhra 
Pradesh including Assam [1,3]. Tuberose is 
susceptible to many diseases caused by fungi, 
bacteria and nematodes. Among fungal 
diseases, stem rot or tuber rot or sclerotial wilt 
(Sclerotium rolfsii Sacc.), botrytis spot or blight 
(Botrytis elliptica) and leaf spot (Alternaria 
polianthi) were important. Among bacterial 
diseases, the important one is flower bud rot 
(Erwinia spp.). Among nematodes, root-knot 
nematode (Meloidogyne spp.), reniform 
nematode (Rotylenchulus reniformis) and in 
some areas, greasy streak disease caused by a 
foliar nematode (Aphelenchoides besseyi 
Christie.)  was important [4,5]. This crop has 
been affected by various fungal and viral 
diseases which affect growth and cause loss in 
flower yield. Among them, leaf spot incited by 
Alternaria polianthi is an important fungal disease 
Mariappan et. al. [6] in tuberose. In India, leaf 
spot in tuberose incited by A. polyanthi was first 
reported from the locality of Coimbatore ([6] and 
in the succeeding period once again from the 
same state, Tamil Nadu, Muthukumar et. al., [7]. 
The incidence of the disease is also common in 
Assam in the both single and double-type 
tuberose plants due to prevalence of high rainfall 
and humid conditions. Four sprays with 
azoxystrobin (0.1%) at 15 days interval, starting 
on disease appearance proved to be the most 
effective and resulted in the lowest disease 

incidence (10.98 PDI ) compared to control 
(34.39 PDI) Mazumder et al. [8]. The 
effectiveness of iprodione (25%) and 
carbendazim (25%) and difenconazole (0.1%) in 
reducing leaf spot of tuberose was                    
reported earlier Sharma and Bhattacharjee, [9]. 
Therefore, an attempt was made to investigate 
the effect of different fungicides against the              
leaf spot disease of tube rose under field 
condition. 

 
2. MATERIALS AND METHODS 
 
The field experiment was conducted in 
randomized block design with seven treatments 
and three replications during kharif seasons 
(2016 and 2017) in the farmers field at 
Tumminakatti, Ranebennuretq, Karnataka state 
where the leaf spot disease naturally occurs 
every crop season. The soil texture was sandy 
loam to silty clay loam with pH 5.2, organic 
carbon content 0.65% , available N 350.6 kg/ha, 
available P 11.9 kg/ha and available K 207.5 
kg/ha.  Mean monthly temperature and relative 
humidity were in the range of 7.92-36.4˚ C, 64.1-
87.9%, respectively with and total annual rainfall 
600mm.The treatments were comprised of 
Tebuconazole 250 EC @ 0.1%, Difenconazole – 
25% EC @ 0.1 %, Propinoconazole 25% EC @ 
0.1%,  Hexaconazole  2% SC @ 0.1%, 
Mancozeb75 WP @ 0.25%, Chlorothalonil 75 
WP @ 0.2% and control. Tuberose bulbs cv. 
Prajwa l were planted during March in the plots 
of 1.8 m x 1.5 m at spacing 30 cm x 30 cm. The 
plants were sprayed with fungicides four times at 
an interval of seven days starting from the first 
appearance of the disease symptom, mostly at 
flower stalk initiation stage.  Per cent disease 
intensity was recorded one week after the last 
spray. Six clumps from the center of each plot 
were considered to compute the per cent disease 
index (PDI) on the basis of 0- 4 scales Horsfall 
and Henbeger, [10]. Flower stalk (no. / m2), 
weight of the freshly harvested stalk (g) and the 
length of the flower stalk (cm) were also 
recorded. Economics of fungicide application 
was computed on the basis of economic returns 
from flower yield and cost of fungicidal 
treatments Hugar et. al. [11]. The data of per 
cent disease incidence were subjected to angular 
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Table 1. Effect of Management of leaf blight disease caused by Alternaria polianthi in tuberose 
 

Sl no  Treatment Concentration  Per cent Disease Incidence 
Before spray 

Per cent Disease Incidence 
After spray 

No of flower stalk/ m
2
 

   2016 2017 Mean 2016 2017 Mean 2016 2017 Mean 

T1  Tebuconazole -250 EC   0.1 % 7.55 
(15.95) 

6.82 
(15.14) 

7.19 
(15.55) 

11.35 
(19.69) 

10.25 
(18.67) 

10.80 
(19.18) 

50.30 
(45.17) 

51.50 
(45.85) 

50.90 
(45.51) 

T2  Difenconazole 25% EC  0.1 % 7.38 
(15.76) 

6.55 
(14.83) 

6.97 
(15.30) 

13.15 
(21.26) 

11.60 
(19.91) 

12.38 
(20.59) 

42.50 
(40.68) 

45.80 
(42.59) 

44.15 
(41.64) 

T3  Propinoconazole - 25 % 
EC  

0.1 % 7.50 
(15.89) 

6.88 
(15.20) 

7.19 
(15.55) 

12.20 
(20.44) 

11.25 
(19.59) 

11.73 
(20.02) 

43.40 
(41.20) 

47.40 
(43.50) 

45.40 
(42.36) 

T4  Hexaconazole - 2 % SC  0.1% 7.35 
(15.73) 

7.00 
(15.34) 

7.18 
(15.54) 

14.25 
(22.18) 

12.88 
(21.03) 

13.57 
(21.61) 

40.20 
(39.34) 

43.30 
(41.14) 

41.75 
(40.25) 

T5  Mancozeb- 75 WP  0.25% 7.60 
(16.00) 

7.25 
(15.62) 

7.43 
(15.81) 

22.50 
(28.31) 

20.65 
(27.02) 

21.58 
(27.67) 

38.20 
(38.17) 

40.50 
(39.52) 

39.35 
(38.85) 

T6  Chlorothalonil –75 WP   0.2% 7.48 
(15.87) 

7.33 
(15.71) 

7.41 
(15.79) 

19.53 
(26.22) 

18.50 
(25.47) 

19.02 
(25.85) 

42.50 
(40.68) 

41.80 
(40.28) 

42.15  
(40.48) 

T7  Control   7.55 
(15.95) 

7.40 
(15.78) 

7.48 
(15.86) 

38.25 
(38.20) 

34.30 
(35.85) 

36.28 
(37.03) 

23.50 
(28.99) 

26.50 
(30.98) 

25.00 
(30.00) 

 S.Em±   0.15 0.51 0.08 1.07 1.20 0.74 1.66 2.10 1.61 
 C.D at 5%   0.48 1.57 0.24 3.35 3.72 2.28 5.12 6.41 4.97 
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Table 2. Effect of different fungicides on leaf blight of tuberose (mean results of 2016 and 2017) 
 

S. 
No.  

Treatment Concentration Wt. of flower stalk (g) Length of flower stalk (cm) Bulb/Plant 
2016 2017  Mean  2016 2017  Mean  2016 2017  Mean  

1  Tebuconazole -250 EC   0.1 %  84.0 81.9 83.0 73.7 70.2 71.9 31.0 30.9 31.0 
2  Difenconazole 25% EC  0.1 %  82.0 80.6 81.3 70.0 69.8 69.9 29.0 29.7 29.3 
3  Propinoconazole - 25% EC  0.1 %  83.7 80.2 81.9 74.0 69.3 71.7 30.0 29.0 29.5 
4  Hexaconazole - 2% SC  0.1%  78.3 78.0 78.2 67.0 64.6 65.8 28.0 27.7 27.8 
5  Mancozeb- 75 WP  0.25%  81.0 77.5 79.3 69.3 64.2 66.8 27.0 27.4 27.2 
6  Chlorothalonil –75 WP   0.2%  81.7 78.8 80.2 71.0 68.7 69.8 27.5 28.5 28.0 
7  Control   71.7 71.8 71.7 63.0 61.1 62.0 22.5 22.0 22.3 
 S.Em +  1.04  0.33  0.480  0.63  0.88  0.526  0.85  0.51  0.396  
 C.D. at 5%   3.26  1.09  1.494  1.97  2.75  1.640  2.50  1.57  1.234  

 
Table 3. Comparative assessment over two years of different treatments on monetary returns of tuberose (2016 and 2017) 

 
S. no.  Treatment Concentration Yield/ha. Total monetary 

returns (Rs. Lakh/ha.)  
Cost of 
production (Rs. 
Lakh/ha.)  

Net profit (Rs.  
Lakh/ha.)  

B:C  
ratio  Fl. Stalk 

lakh /ha.  
Bulb 
lakh/ha.  

1  Tebuconazole -250 EC   0.1 %  5.1 14.35 12.20 3.04 9.16 4.01 
2  Difenconazole 25% EC  0.1 %  4.4 12.51 10.63 3.89 6.74 2.73 
3  Propinoconazole - 25% EC  0.1 %  4.5 13.16 11.20 3.94 7.26 2.84 
4  Hexaconazole - 2% SC  0.1%  4.1 11.70 9.95 3.82 6.13 2.60 
5  Mancozeb- 75 WP  0.25%  3.9 10.87 9.24 3.85 5.34 2.40 
6  Chlorothalonil –75 WP   0.2%  4.2 11.42 9.71 3.90 5.81 2.45 
7  Control   2.5 6.74 5.73 5.00 0.73 1.15 
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transformation and analysis of variance was 
calculated out [12]. 
 

3. RESULTS AND DISCUSSION 
  
Leaf spot was first observed during the flower 
stalk initiation stage and increased gradually with 
the advancement of crop growth. The result 
indicated that the fungicidal spray could manage 
the disease adequately. Spraying of fungicides, 
starting the first spray at the appearance of 
disease symptom was effective in reducing leaf 
spot of tuberose significantly. The percent 
disease incidence was revealed not significant 
among all the treatments before the spary of 
chemicals including check while the treatments 
showed significant difference among the 
treatments after the spray (Table 1). The percent 
disease incidence after spray showed minimum 
in treatment tebuconazole 250 EC @ 0.1% 
(10.80) which was at par with propinoconazole 
25% EC @ 0.1% (11.73) and significantly 
superior among all the treatments. The maximum 
disease incidence after spray was found in check 
(36.28) (Table 1). No of flower stalk/ m2 was 
found maximum in treatment tebuconazole 250 
EC @ 0.1% (50.90) followed by propinoconazole 
25% EC @ 0.1% (45.40). The maximum wt. of 
flower stalk (g) was reported in treatment 
tebuconazole 250 EC @ 0.1% (83.0) followed by 
propinoconazole 25% EC @ 0.1% (81.9) (Table 
2).  The maximum length of flower stalk (cm) was 
revealed in treatment tebuconazole 250 EC @ 
0.1% (71.9) which was at par with 
propinoconazole 25% EC @ 0.1% (71.7) and 
significantly superior among all the treatments. 
The minimum length of flower stalk (cm) was 
revealed in control (62.0).  The maximum and 
minimum bulb/plant were found in treatment 
tebuconazole 250 EC @ 0.1% and control 
i.e.31.0 and 22.3 respectively (Table 2). The 
flower stalk lakh /ha and Bulb lakh/ha were found 
maximum in treatment tebuconazole 250 EC @ 
0.1% i.e. 5.1 and 14.35 respectively.  
 
Although, disease control as high as 70.23% was 
achieved in tebuconazole (0.1%), but it proved to 
be costlier as compared to the other treatments 
(Table 1). However, it recorded third highest 
benefit cost ratio (4.01). Maximum flower stalk 
production (50.90/ m2) and their individual fresh 
weight (78.00 g) were obtained in the plots 
treated with tebuconazole(0.1%) as compared to 
25/ m2 and 55.00 g in case of control and 
showed 143.75% increase in flower stalk yield 
over control. The effectiveness of tebuconazole 
(0.1%) against tuberose leaf spot had also been 

reported Anon. [13]. The maximum yield of flower 
stalks and bulbs (Table 2) were obtained in with 
tebuconazole0.1% (5.1 lakh flower stalks/ha. and 
14.35 lakh bulb/ha.), propinoconazole 0.1% 
(4.5lakh flower stalks/ha. and 13.16 lakh 
bulbs/ha.) and difenoconazole 0.1% (4.4 lakh 
flower stalks/ha. and 12.51 bulbs/ha.) 
 
The data presented in Table 3 revealed that 
different treatments gave monetary returns 
ranging from Rs. 12.20 lakh/ha. to 9.24 lakh/ha. 
as against Rs. 5.73 lakh/ha. in control. The 
highest monetary returns of Rs. 12.20 lakh/ha. 
with maximum benefit cost ratio 4.01 was 
obtained in sprays with tebuconazole 0.1%. The 
other effective fungicides i.e. Hexaconazole 
0.1%, Mancozeb 0.25% and chlorothalonil 0.2% 
fails to give good benefit cost ratio due to higher 
cost of fungicides. Similar results were recorded 
by Dubey et al. [14] Anonymous, [15] Rao [16]  
and Robak [17]. 
 
4. CONCLUSION  
 
Four sprays with  Tebuconazole (0.1%) at 15 
days interval, starting on disease appearance 
proved to be the most effective and resulted in 
the  lowest  disease incidence (10.80 PDI ) 
compared to  control(36.28 PDI ). This treatment 
also gave a fairly good benefit: cost (B: C) ratio 
of 6.87. The economic analysis, however, 
revealed the effectiveness of a fungicide, 
Tebuconazole (25%), followed by 
Propinoconazole when they were applied at 
0.1% concentration. These treatments recorded 
highest B:C ratio of 4.01 and 2.84 with  69.98% 
and 71.47% disease reduction, respectively. 
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