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Abstract: Field experiment was conducted to evaluate the effect of seed treatment and foliar spray with four
different plants extracts viz. Lawsonia alba, Adhatoda vesica, Swertia chirayaita, Calendula officinalis, two
chemicals viz. Provax-200 WP (0.4%), Bavistin (0.3%) and BAU-Biofungicide (a Trichoderma based
preparation) on disease severity, yield and yield contributing characters of wheat cv. Kanchan during the period
from March, 2014 to April, 2015. The highest seedling number/m? (168.0) recorded in case of seed treatment +
foliar spray with Bavistin and the lowest (133.0) in case of Lawsonia alba leaf extract at 30 DAS. The highest
plant height (112.69 cm) and panical length (11.86 cm) were recorded in case of seed treatment + foliar spray
with BAU-Biofungicide and the lowest in untreated control. The maximum disease severity was recorded in
untreated control at all counts, but minimum disease severity was recorded in case of using seed treatment +
foliar spray with BAU-Biofungicide at 4™ count. The highest 1000-grain weight (41.590 g) was found in case of
seed treatment + foliar spray with BAU-Biofungicide followed by seed treatment + foliar spray with Bavistin
(41.340 g) and the lowest (39.073 g) in untreated control. The highest grain yield/ha (4769.85 kg) was found in
case of seed treatment + foliar spray with BAU-Biofungicide and the lowest (3069.85 kg) in untreated control.
Seed treatment + foliar spray with BAU-Biofungicide resulted 35.64% increase of yield over untreated control.
The maximum number of grade-0 seeds (89.90 %) was recorded in case of seed treatment + foliar spray with
BAU-Biofungicide and the lowest (80.1%) in case of untreated control. Therefore, BAU-Biofungicide can
successfully be used for eco-friendly management of leaf blight disease of wheat for obtaining higher yield by
avoiding chemicals.
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1. Introduction

Wheat (Triticum aestivum L.) is considered as one of the most important cereal crops in the world and second
most important cereal crop in Bangladesh. Wheat is vulnerable to almost 200 different diseases in different parts
of the world of which 42 are seed-borne and 35 are caused by fungi (Wiese, 1987). Leaf spot/ leaf blight caused
by Bipolaris sorokiniana is the most common and severe disease in Bangladesh (Hossain and Azad, 1992).
Planting quality seed is an important input for successful crop production. It is noticeable that proper disease
control measures can sustainably improve the quality of wheat seeds and significantly increase the yield. Among
different control practices used, seed treatment is one of the effective technique to eliminate seed-borne inocula.
Treatments of seed should be done as a routine practice as it is a cheap insurance against possible disasters at a
later stage (Bilgrami and Dube, 1976). The disease can be controlled by the application of fungicides. Existing
practice of chemical control is too costly, particularly for poor farmers in the country. Botanicals in controlling
pathogens against certain fungal pathogens have been reported by Suratuzzaman et al. (1994); Assdi and
Behroozin (1987). BAU-Biofungicide, a Trichoderma based preparation resulted significant higher germination
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and plant stand, less disease incidence and higher yield of different crops (Hossain, 2011; Hossain and Hossain,
2012; Chowdhury et al., 2013). Over the past few decades, agricultural production has increased and farmers
rely on chemical pesticides for protecting plants against pathogens. Many researchers have tried to find safe and
economical methods to control plant diseases by using extracts of different plant parts (Bdliya and Alkali, 2008;
Cohen et al., 2006). Plant extracts have antifungal effect and can be used as fungicidal seed treatments for the
control of seed-borne fungi of wheat and for increasing seed germination (Sobiya et al., 2005). Biological
control has now become one of the most exciting and rapidly developing areas in plant pathology, because it has
great potential to solve many agricultural and environmental problems. The application of T. harzianum, has
been identified as potential biocontrol agents for the management of various crop diseases (Vann, 2011). This
biocontrol agent has the potential to protect seedlings against several diverse plant pathogenic fungi (Kucuk et
al., 2007; Hasan and Alam, 2007). Trichoderma spp. have been found to be effective in reducing the foliar
disease severity on wheat plants compared with untreated plants (Muthomi et al., 2007; Hasan and Alam, 2007;
Sing et al., 2008). So, significance of this method is that incorporation of this control method will allow
reduction in the use of chemical fungicides. Keeping in consideration present work has been undertaken to
evaluate efficiency of selected plant extracts viz. Lawsonia alba, Adhatoda vesica, Calendula officinalis and
Swertia chirayaita; BAU-Biofungicide and chemical fungicides viz. Bavistin and Provax-200 to control seed
borne fungi associated with wheat seeds as well as to control Bipolaris leaf spot/leaf blight of wheat.

2. Materials and Methods

The experiments were conducted during the period from September, 2014 to April, 2015 in the Field
Laboratory, Department of Plant Pathology, Bangladesh Agricultural University, Mymensingh, Bangladesh.
Seed samples of wheat (Triticum aestivum L.) var. kanchan which is highly susceptible to leaf spot/leaf blight
(Bipolaris sorokiniana) of wheat was collected from the farmers of Dupchanchia of Bogra. The experiment was
laid out in RCBD having three replications for each treatment, where block to block, plot to plot and line to line
distances were 1m, 1m and 20 cm, respectively.

2.1. Preparation of fungicidal solutions, plant extracts and BAU Bio-fungicide for seed treatment and
field spray

Treatments for controlling fungi were T, = untreated Control, T, = Lawsonia alba (Mehedi) leaf extract (1:10),
T, = Adhatoda vesica (Basak) leaf extract (1:10), Ts = Swertia chirayaita (Chirata) plant extract (1:10), T4 =
Calendula officinalis (Marigold) leaf extract (1:10), Ts = BAU Bio-fungicide (3%) T¢ = Provax-200 WP (0.4%)
and T = Bavistin (0.3%). All the treatments were used for seed treatment as well as field spray. The seeds were
soaked in different solutions as per treatment for 15 minutes. Then the solutions were drained out and the treated
seeds were allowed to be dried up and the seeds were ready for sown. In case of plant parts, the extracts were
prepared by crushing the plant parts in a blender with distilled water in 1:1 ratio (e.g. 1:1= 100 g plant material
crushed in 100 ml water) following the method of Hossain et al. (1997). The extracts were 1:10 dilution ratio for
seed treatment and field spray. BAU-Biofungicide (3g) mixed with 100 ml water i.e.3% BAU-Biofungicide was
used. The seeds were soaked in BAU-Biofungicide solutions for 15 minutes and then subjected to dry up. The
dried seeds were ready for sowing.

2.3. Assessment of leaf blight and other parameters

Disease severity of wheat of each plot was assessed following the double digit scale prescribed by CIMMYT
after Saari and Prescott (1986). The first digit (D;) indicates the disease progress in height of plant, which is
shown as follows: 0 = Free from infection, 1 = Very resistant: A few isolated lesions on only the lowest leaves,
2 = Resistant: Scattered lesions on the second set of leaves with first leaves infected at light intensity,
3=Moderately resistant: Light infection of lower third of plant, lower most leaves infected at moderate to severe
leaves, 4 = Low intermediate: Moderate to severe infection of lower leaves with scattered to light infection
extending to the leaf immediately below the midpoint of plant, 5 = Intermediate: Severe infection of lower
leaves. Moderate to light infection extending to the midpoint of the plant with upper leaves free from infections
do not extend beyond midpoint of plant, 6 = High intermediate: Severe infection on the lower third of the plant,
moderate degree on middle leaves and scattered lesions beyond the midpoint of the plant, 7 = Moderately
susceptible: Lesions severe on lower and middle leaves with infections extending to the leaf below the flag leaf
or with trace infections on the flag leaf, 8 = Susceptible: Lesions severe on lower and middle leaves. Moderate
to severe infection on the upper third of the plant. Flag leaf infected in amounts more than a trace, 9 = Very
susceptible: Severe infection on all leaves and spike infected to some degree.
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The second digit (D2) represents the percentage area covered by the blight pathogen on the flag leaf and one
below it, which is as follows: 1 = 10% coverage, 2 = 20% coverage, 3 = 30% coverage, 4 = 40% coverage, 5 =
50% coverage, 6 = 60% coverage, 7 = 70% coverage, 8 = 80% coverage and 9 = 90% coverage and above.

2.4. Data recording

Data on different parameters were recorded as: No. of seedling/m* Height of seedlings, Disease incidence (%),
Height of plants (cm), Length of panicle (cm), 1000 grain wt (g), Grain yield/m? Grain yield (kg/ha) and %
Healthy and diseased grain. The collected data were analyzed by using Duncan's Multiple Range Test (DMRT)
following the MSTAT-C program following the procedure as described by Gomez and Gomez (1984).

3. Results and Discussion

The effect of seed treatment with selected plant extracts, BAU-Biofungicide and chemical fungicides on
seedling number/m?and seedling height at 30 DAS of wheat cv. Kanchan were studied and results are presented
in Table 1. The Seedling number/m? varied significantly among the treatments. Significantly highest Seedling
number/m? (168.0) was recorded in case of using Bavistin and the lowest (133.0) in case of leaf extracts of
Lawsonia alba. Seedling height ranged from 27.64 to 30.16 cm at 30 DAS. Significantly highest seedling height
(30.16 cm) was observed in case of seed treatment with BAU-Biofungicide and the lowest in case of untreated
control (27.64 cm). The disease severity of 1%, 2™ 3™ and 4" counts ranged from 00 to 22, 22 to 45, 62 to 74
and 77 t0 97, respectively. Maximum disease severity was recorded in untreated control at all counts, but
minimum disease severity was recorded in case of using seed treatment + foliar spray with Provax-200 and
Bavistin at 1% and 2™ counts, Bavistin at 3" count and BAU-Biofungicide at 4™ count (Table 2). The plant
height varied significantly among the treatments. The highest plant height (112.69 cm) was recorded in case of
seed treatment + foliar spray with BAU-Biofungicide and the lowest plant height (103.13 cm) in case of seed
treatment + foliar spray with untreated control plots (Table 3). The panicle length ranged from 10.03 to 11.86
cm, while the highest panicle length was observed in case of seed treatment + foliar spray with BAU-
Biofungicide and the lowest in case of untreated control.

Table 1. Effect of seed treatment and foliar spray with selected plant extracts, BAU-Biofungicide and
chemical fungicides on seedling number/m?, seedling number/ha and seedling height at 30 DAS of wheat
cv. Kanchan (Field experiment).

Sl. No. Treatment Seedling number/m? Seedling height (cm)
1 Untreated Control 138.3e 27.64¢

2 Leaf extract of Lawsonia alba (1:10) 133.0f 28.94 ¢

3 Leaf extract of Adhatoda vesica (1:10) 157.3¢c 30.12b

4 Swertia chirayaita plant extract (1:10) 153.0d 29.51d

5 Leaf extract of Calendula officinalis (1:10) 158.3¢c 30.12b

6 BAU-Biofungicide (3.0%) 160.1b 30.16 a

7 Provax-200 (0.4%) 160.3b 28.20 f

8 Bavistin (0.3%) 168.0a 29.91c

Level of significance ** **

Values within the same column having a common letter (s) do not differ significantly.

**= Significant at 1% level of significance.

To = untreated Control, T, = Leaf extract of Lawsonia alba (1:10), T, = Leaf extract of Adhatoda vesica (1:10), T3 = Swertia
chirayaita plant extract (1:10), T, = Leaf extract of Calendula officinalis (1:10), Ts = BAU Bio-fungicide (3%), T¢ =
Provax-200WP (0.4%), T, = Bavistin (0.3%).
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Table 2. Effect of seed treatment and foliar spray with selected plant extracts, BAU-Biofungicide and
chemical fungicides on disease severity of wheat cv. Kanchan (Field experiment).

Sl. Treatment Disease severity (00-99)a
No. 1countat 2"countat  3™countat 4™ countat 90
45 DAS 60 DAS 75 DAS DAS

1 Untreated Control 22 45 74 97

2 Leaf extract of Lawsonia alba (1:10) 22 42 66 88

3 Leaf extract of Adhatoda vesica (1:10) 11 44 65 87

4 Swertia chirayaita plant extract (1:10) 22 44 65 87

5 Leaf extract of Calendula officinalis (1:10) 11 34 66 88

6 BAU-Biofungicide (3.0%) 11 32 64 77

7 Provax-200 (0.4%) 00 22 66 78

8 Bavistin (0.3%) 00 22 62 78

DAS = Days after sowing
a. Scale of Saari and Prescott (1986)
Table 3. Effect of seed treatment and foliar spray with selected plant extracts, BAU-Biofungicide and

chemical fungicides on plant height and panicle length at maturity stage of wheat cv. Kanchan (Field
experiment).

Sl. No. Treatment Plant height (cm) Panicle length (cm)
1 Untreated Control 103.13d 10.03

2 Leaf extract of Lawsonia alba (1:10) 104.67 cd 10.50

3 Leaf extract of Adhatoda vesica (1:10) 104.73 cd 10.65

4 Swertia chirayaita plant extract (1:10) 104.50 cd 10.42

5 Leaf extract of Calendula officinalis (1:10)  111.08 ab 11.64

6 BAU-Biofungicide (3.0%) 112.69 a 11.86

7 Provax-200 (0.4%) 107.65 bc 11.47

8 Bavistin (0.3%) 109.15b 11.04

Level of significance ** NS

Values within the same column having a common letter (s) do not differ significantly
**= Significant at 1% level of significance
NS= Non significant

The 1000-grain weight under different treatments ranged from 39.073 to 41.590g where, the highest 1000-grain
weight was found in case of seed treatment + foliar spray with BAU-Biofungicide followed by seed treatment +
foliar spray with Bavistin and lowest in untreated control (Table 4). The grain weight/m®and grain yield (kg/ha)
under different treatments ranged from 306.985 to 476.985 g and 3069.85 to 4769.85 kg, respectively where the
highest grain weight/m” and grain yield/ha were found in case of seed treatment + foliar spray with BAU-
Biofungicide and the lowest in untreated control. Seed treatment + foliar spray with BAU-Biofungicide resulted
35.64% increase of yield over untreated control. Effect of seed treatment and foliar spray with selected plant
extracts, BAU-Biofungicide and chemical fungicides on formation of different grades seeds (0-5 grade) of
wheat cv. Kanchan were studied and results are presented in Table 5. The grade-0 seeds i.e. apparently healthy
looking seeds of good quality ranged from 80.10 to 89.90 %, while the maximum number of grade-0 seeds was
recorded in case of seed treatment + foliar spray with BAU-Biofungicide and lowest in untreated control. The
grade-1 seeds ranged from 2.3 to 7.6, while the maximum number of grade-1 seeds was recorded in case of
untreated control seeds and lowest in seed treatment + foliar spray with BAU-Biofungicide. The grade-2 seeds
ranged from 2.1 to 3.1, while the maximum number of grade-2 seeds was recorded in case of plant extract of
Swertia chirayaita and the lowest in seed treatment + foliar spray with BAU-Biofungicide. The grade-3 seeds
ranged from 1.6 to 4.9, while the maximum number of grade-3 seeds was recorded in seed treatment + foliar
spray with extracts of Swertia chirayaita and lowest in seed treatment + foliar spray with Provax-200. The
grade-4 seeds ranged from 1.8 to 3.8. The maximum number of grade-4 seeds (3.8) was recorded in case of
untreated control and lowest in seed treatment + foliar spray with Bavistin. The grade-5 seeds ranged from 1.5
to 3.4 while the maximum number of grade-5 seeds was recorded in untreated control and the lowest in seed
treatment + foliar spray with BAU-Biofungicide.



Asian Australas. J. Biosci. Biotechnol. 2016, 1 (2) 210

Table 4. Effect of seed treatment and foliar spray with selected plant extracts, BAU-Biofungicide and
chemical fungicides on 1000-grain wt. (g), Grain wt./m? and Grain yield (kg/ha) of wheat cv. Kanchan
(Field experiment).

Sl. Treatment 1000-grainwt. (g) Grain wt./m” Grain yield (kg/ha)  Yield increased over

No. control (%)

1 Untreated Control 39.073 ¢ 306.985 ¢ 3069.850 ¢

2 Leaf extract of Lawsonia 39.640d 436.985 ab 4369.850 ab 29.75
alba (1:10)

3 Leaf extract of Adhatoda 39.733d 327.313 bc 3273.130 bc 6.21
vesica (1:10)

4 Swertia chirayaita plant 39.424d 377.313 abc 3773.130 abc 18.64
extract (1:10)

5 Leaf extract of Calendula 40.263 ¢ 431.313 ab 4313.130 ab 28.83
officinalis (1:10)

6 BAU-Biofungicide 41.590 a 476.985 a 4769.850 a 35.64
(3.0%)

7 Provax-200 (0.4%) 41.240b 381.656 abc 3816.516 abc 19.56

8 Bavistin (0.3%) 41.340 a 438.985 ab 4389.850 ab 30.07

Level of significance ** * *

Values within the same column having a common letter (s) do not differ significantly
**= Significant at 1% level of significance
*= Significant at 5% level of significance

Table. 5. Effect of seed treatment and foliar spray with selected plant extracts, BAU-Biofungicide and
chemical fungicides on formation of seeds under different grades (0-5 grade) of wheat cv. Kanchan (Field
experiment)

Sl. Treatment % Seeds under different grades

No. 0 1 2 3 4 5
1 Untreated Control 80.1 7.6 2.2 2.9 3.8 34
2 Leaf extract of Lawsonia alba (1:10) 83.8 4.5 25 2.9 3.5 2.8
3 Leaf extract of Adhatoda vesica (1:10) 83.5 5.8 2.8 3.6 25 1.8
4 Swertia chirayaita plant extract (1:10) 80.9 6.7 3.1 4.9 2.1 2.3
5 Leaf extract of Calendula officinalis (1:10) 85.6 5.2 2.4 2.9 2.2 1.8
6 BAU-Biofungicide (3.0%) 89.9 2.3 2.1 2.1 2.1 15
7 Provax-200 (0.4%) 879 24 2.8 1.6 2.6 1.7
8 Bavistin (0.3%) 876 3.3 2.5 2.2 1.8 1.6

0 = free from infection, 1 = only embryo blakish, 2 = embryo and its adjacent area slightly infected, 3 = embryo and less
than ¥4 of grains are discolored, 4 = embryo and %2 of grains are infected and 5 = grains are shriveled and almost completely
discolored or more than % of grains discolored.

Maximum disease severity was recorded in untreated control at all counts, but minimum disease severity was
recorded in case of using seed treatment + foliar spray with BAU-Biofungicide at 4™ count. The severity of leaf
blight was found to increase with the increase in age of the plants. This result supported by Alam et al. (1994)
and Malaker et al. (2007). They reported that disease occured at any stage of plant growth but severity increases
with plant age. Among the treatments BAU-Biofungicide was found superior in case of seed treatment + foliar
spary in controlling leaf blight of wheat. This result is similar to Hossain (2012) who reported that BAU-
Biofungicide was found superior in case of seed treatment + foliar spary in controlling leaf blight of wheat.
Hossain (2009) used BAU-Biofungicide in controlling leaf blight of wheat and observed that the foliar spray of
BAU-Biofungicide was most effective in reducing the leaf blight severity of wheat and significantly increased
grain yield of wheat. Seed treatment + foliar spray with BAU-Biofungicide resulted the maximum number of
grade-0 seeds and 1000-grain weight over control. This result is supported by Hossain (2012) who reported seed
treatment + foliar spray BAU-Biofungicide higher grade-0 seeds and 1000-grain weight over control. In the
present investigation, grain weight/m?and grain yield/ha were increased in case of seed treatment + foliar spray
with BAU-Biofungicide. BAU-Biofungicide increased 35.64% yield over untreated control. Hossain (2012)
reported BAU-Biofungicide increased the grain yield 29.87% over control. Sultana et al. (2009) observed that
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the foliar spray of BAU-Biofungicide reduced the remarkable disease severity and singnificantly increased the
grain yield 33.36% higher over control.

4. Conclusions

BAU-Biofungicide showed superior effect in controlling leaf blight of wheat and increased yield significantly. It
may be concluded that BAU-Biofungicide can successfully be used for eco-friendly management of leaf blight
disease of wheat for obtaining higher yield by avoiding chemicals as an important alternative to disease
management of wheat.
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