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ABSTRACT

Stevia (Stevia rebaudiana) is a small perennial and herbaceous shrub that originated from South America
and belongs to the Asteraceae family. Stevia is also known “sugar substitute, sweet weed, candy leaf and
sweet herb” and also a chief source of vitamin ‘C’. Stevia leaves are high in folic acid and rich in carbohydrates
and reducing sugars estimated to be 300 times sweeter than sugarcane. Alternaria leaf spot caused by
Alternaria alternata is the most common disease in stevia, An experimental trial was taken up to evaluate the
efficacy of selected eco-friendly treatments on the growth parameters in stevia over Alternaria alternata at
Central Research Farm, Division of Plant Pathology, Naini Agricultural Institute, U.P. Maximum plant
height (50.40 cm), Maximum number of branches (23) and minimum disease intensity (22.79%) are recorded
in the treatment combination of T8 - Microalgae  + neem cake + vermicompost followed by T6 – Microalgae
+ vermicompost.
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Introduction

Stevia (Stevia rebudiana) is an herbaceous perennial
shrub that belongs to the family Asteraceae recog-
nized as a unique crop for its sweetening property,
it is popularly known as “candy leaves, non-caloric
sweet plant, sugar substitute, sweet weed, honey
leaf and sweet herb”. Stevia is indigenous to Brazil
and native to Paraguay where it grows in sandy
soils nearby streams (Dhruva et al., 2014) and is
propagated through seeds or cuttings. The leaves of
stevia are 10-15 times sweeter than sucrose; possess-
ing natural sweetening agents it can be used as dia-
betic-friendly (Singh et al., 2015). The unique sweet-
ening property of stevia is due to the presence of
sweet-tasting and low calories di-terpene-
stevioglysides (SG’s), the leaf extract has proven to

benon-toxic on mankind and has been used conven-
tionally in many remedies. Some sweeteners such as
stevioside and rebaudioside are present in concen-
trations of nearly about 3-10% to 1-3% of dry leaf
matter (Dushyanth et al., 2014). In addition, to
unique sweetening property, the leaves are chief
sources of vital minerals like potassium, calcium,
sodium, zinc and iron essential for various meta-
bolic activities of mankind (Arab et al., 2000). Besides
these it also possesses anti-fungal, anti-bacterial
properties and also helps in preventing dental caries
(Yadav et al., 2010). The sustainable cultivation of
Stevia rebaudiana is ruined by various biotic and abi-
otic agents. Among the biotic factors phytopatho-
gens viz Septoria stevia, Fusarium Spp, Alternaria
alternata, Rhizoctonia solani are very common. Out of
these Alternaria leaf spot caused by Alternaria
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alternata is the most destructive pathogen which re-
sults in unbearable losses in both quality and quan-
tity of the produce. To reducethese impactand to
support the sustainable practice several manage-
ment practices have been emerged, but these are of
chemical origin and are hazardous to the environ-
ment and mankind. So, considering the above facts
a research experiment was conducted to evaluate
the effects of eco-friendly combinations on growth
parameters against Alternaria leaf spot of stevia.

Materials and Methods

The present experimental study was conducted at
CRF, Division of Plant Pathology, Naini Agricul-
tural Institute, U.P. during the Rabi season in 2021
with a randomised block design.

Collection of disease sample:

The infected leaves exhibiting typical symptoms are
fetched from the standing stevia crop and brought to
the laboratory for further investigation.

Isolation of the pathogen

The leaves from infected plants were identified and
selected. The spotted area on the leaf surface is iden-
tified and cut into small pieces of about 4-6 mm,
these pieces are washed with freshwater followed
by running tap water. 20 ml (approx.) of sterilized
molten warm PDA media was poured into sterile
distilled plates aseptically. The leaf pieces are fur-
ther surface sterilized with 0.1% mercuric chloride
(HgCl2) for 30 seconds followed by washing thrice
with distilled water and allowed to dry. Later, these
dried pieces were carefully placed on the molten
media (PDA) in invested position to ensure that the
spot area contacts with the media. And these plates
are incubated at 25±2 °C for 2-3 days. After, the ob-
tained fungal mycelial growth was examined under
the microscope and used for further studies.

Disease incidence (%)

The disease incidence (%) was calculated by using
the formula mentioned below

Number of infected plants
Disease incidence (%) = × 100

Total number of plants

Morphology and symptomology of the pathogen

Themycelium of the pathogen is septate. Conidio-
phores are simple, septate, olive-brown and vary in

length with solitary terminal conidia or chains (Fig.
2 & 3). Initially, the symptoms appear as a small
oval dark brown necrotic sunken spot (2-18 mm
dia.) found at the leaf tips, these later on forms as
large necrotic patches (Fig. 1).

Results and Discussion

The results depicted in the Table 1 and Fig. 1 dis-
close that all the treatment combinations are statis-
tically similar and minimised the disease incidence
(%) as compared to control. Among the combina-
tions applied T8 – microalgae + neem cake +
vermicompost significantly decreased the disease
incidence (%) by 22.79 when compared to remain-
ing. All the treatments are found to be significant
over control, but among the treatments (T4, T7 and
T2), (T2, T3), (T1, T9 and T5) and (T9, T5 and T6) are
found to be non-significant. Similar results were re-
ported by (Maiti et al., 2007) with the application of
microalgae.

Table 1. Effect of bioresources on plant height of Stevia
rebaudiana

Treat- Plant height (cm)
ments Before 60

application DAT

T0 Control 16.25 25.83
T1 Microalgae 19.06 37.40
T3 Neem cake 16.10 32.20
T4 Mycorrhizae 19.36 34.60
T5 Microalgae + Neem cake 16.12 43.13
T6 Microalgae + Vermicompost 21.80 45.33
T7 Microalgae + Mycorrhizae 17.95 32.00
T8 Microalgae + Neem cake + 22.60 50.40

Vermicompost
T9 Microalgae + Neem cake + 19.05 40.83

Mycorrhizae
S. Ed (±) 0.50 1.16
C.D 1.05 2.43

The analysed data mentioned in Table 2 and Fig.
2 reveal that all the treatments considerably in-
creased the plant height (50.40) as compared to the
control. Among the applied combinations T8 –
microalgae + neem cake + vermicompost signifi-
cantly increased the plant height than the rest. All
treatments were found to be merely similar over
control. The treatments (T6, T5), (T5, T9), (T3, T2) and
(T2, T7) are non-significant among themselves. Simi-
lar findings have been reported by (Emara et al.,
2019).
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The statistical data represented in the Table 3 and
Fig. 3 describe that number of branches significantly
increased with the applied combinations in com-

parison to control, among the treatments T8 –
microalgae + vermicompost + neem cake showed a
greater number of branches (23) compared to re-
maining. All the treatments are merely substantial
over control but, the treatments (T8, T6), (T5, T9, T1),
(T1, T3), (T2, T7) and (T4, T0) are observed to be not
significant among them. Similar outcomes are re-

Table 2. Effect of bioresources on disease incidence of Stevia

Treatments Disease incidence (%)
15 DAT 30 DAT 60 DAT

T0 Control 32.32 42.80 49.19
T1 Microalgae 17.03 26.79 29.05
T2 Neem cake 23.32 28.39 38.66
T3 Vermicompost 21.78 26.08 33.99
T4 Mycorrhizae 25.83 29.60 39.85
T5 Microalgae + Neem cake 11.30 21.60 26.51
T6 Microalgae + Vermicompost 10.58 19.72 24.53
T7 Microalgae + Mycorrhizae 24.33 28.80 39.20
T8 Microalgae + Neem cake + Vermicompost 7.86 17.86 22.79
T9 Microalgae + Neem cake + Mycorrhizae 14.00 25.20 27.20

S. Ed (±) 0.72 0.70 1.08
C.D 1.53 1.49 2.29

Table 3. Effect of bioresources on the number of
branches of Stevia rebaudiana

Treat- Number of branches
ments Before 60

application DAT

T0 Control 14 16
T1 Microalgae 16 21
T2 Neem cake 15 18
T3 Vermicompost 17 20
T4 Mycorrhizae 15 16
T5 Microalgae + neem cake 19 22
T6 Microalgae + vermicompost 17 23
T7 Microalgae + mycorrhizae 16 18
T8 Microalgae + neem cake + 18 24

vermicompost
T9 Microalgae + neem cake + 18 21

mycorrhizae
S.Ed(±) 0.68 0.61
C.D (5%) 1.67 1.31

Fig. 1. Typical symptoms caused by the pathogen.

Fig. 2. Pure culture Alternaria alternata
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Fig. 3. Microscopic view of the plathogen

ported by (Emara et al., 2019); (Maiti et al., 2007).
In recent days several cutting-edge plant protec-

tive measures have emerged and are available at
our fingertips, but these are ultimately resulting in
heavy economic inputs and require skilled potential.
But as a core aim to safeguard the crop from the
deadly pathogens one has to go for these manage-
ment practices. But these are prime of chemical ori-
gin which show the hazardous effect to the environ-
ment and mankind as well. Therefore, in this
present experimental study eco-friendly treatment
combinations were selected to develop an alterna-
tive management strategy. Inmodern era, the con-
ventional practices in agriculture like the use of
neem cake, vermicompost, microalgae and mycor-
rhizae resumed greater importance, it may be due to
theirinhibitory potential on pathogens. From the
present study, the combination of microalgae +
neem cake + vermicompost was found to be the
most effective against the pathogen. The reasons
maybe because of their greater affinity to retard the
growth of the pathogen due to the presence of chief
constituent azadirachtin which possesses nearly
about 100 anti-microbial agents, in addition to
azadirachtin the neem leaf also contains several
anti-fungal and anti-microbial agents such as
Nimbin, nimibidol, gedunin, quercetin, ascorbic
acid, 17-hydroxyazadiradione and many polyphe-
nolic flavonoids. The combination of microalgae
boosts up the nutrient intake of the plant which in
turn supports the plant to withstand the attack of
the pathogen.

Conclusion

The results revealed that the treatment combination

T8 - Microalgae + neem cake + vermicompost
showed the best results and significantly increased
the plant height (cm), number of branches with
minimum disease incidence (%) as par with control
followed by T9 – microalgae + neem cake + mycor-
rhizae. To bring down the hazardous effects of
chemicals on the environment and mankind, such
an experimental trial has been conducted. From the
present study, it is evident that these eco-friendly
combinations are more effective in conquering
pathogen growth and can be utilised as an alterna-
tive therapeutic practice for managing plant dis-
eases with zero harm. However, still, there are op-
portunities for more research trials.
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