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Abstract
This article accomplished the root rot disease of Abelmoschus esculentus (L.) (Okra) pathogen Fusarium solani (F.solani)
in vitro with different doses of onion extract as phytobiocide. Diseased samples were collected locally and transferred to
the laboratory of the Plant Pathology Department in the University of Agriculture, Peshawar. The F.solani was isolated on
Potato Dextrose Agar (PDA) medium, then sub-cultured. The F.solani was tested against various concentrations (5, 10, 15,
20, 25, 30, 35 and 40%) of onion extract. The results showed that F.solani growth was inhibited slightly at a low
concentration of onion extract while significantly reduced by a high concentration.
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Highlights

e Control of root rot disease of Abelmoschus esculentus

e Fusarium solani was isolated on Potato Dextrose Agar (PDA) medium, then sub-cultured

e A higher concentration of onion extract effectively control the root rot disease of Abelmoschus esculentus
1. Introduction
Okra (Abelmoschus esculentus (L.) Moench) is one of the most crucial vegetable of Pakistan. It is grown in tropical as well
as sub-tropical parts of the world. It is a rich source of calcium, iron, and vitamins A, B, and C (Anon., 2006). Okra is grown
twice a year. It is grown on 2.21x105 hectare with a total production of 2.86x106 tones (Anon., 2006; Kashif et al., 2008).

Okra is attacked by several fungal diseases like Anthracnose (Colletotrichum gloeosporoides), leaf spot (Ascochyta
Abelmoschus, Alternaria sp., Cercospora abelmoschus), powdery mildew (Erysiphe cichoracearum), charcoal rot
(Macrophomina phaseoli), pod rot (Botrytis sp.), root rot (Rhizoctonia sp., Fusarium sp., Thielaviopsis basicola), stem rot
(Sclerotinia sclerotiorum) and wilt (Fusarium oxysporum sp. vasinfectum). The crop is also attacked by different plant
viruses viz Tobacco Ring Spot Virus and Yellow Vein Mosaic Virus (Westcott, 1971), also bacterial disease leaf spot
(Xanthomonas esculent) (Anonymous, 1997). This crop is also infested by Nematode i-e root-knot nematode (Meloidogyne
incognita) (Ehteshamul-Haque et al., 1996; Parveen et al., 1994; Sultana et al., 2005).
Fusarium solani, F. oxysporum, Macroptiomina ptiaseolina, Pytliium butleri, Phytophttiora palmivora, Rhizoctonia solani
and R. bataticola have been reported to cause root rot of Okra from various parts of the world. Among these, the species of
rhizoctonia and fusarium were frequently observed. Root rot of Okra is a commonly encountered disease, seriously affecting
the initial plant stand of crop and causing 20-30% losses (Chauhan et al., 1979). Fusarium root rot is known to decrease
both the quantity and quality of major crops, including tomato (Parveen et al., 1993), other vegetables (Ghaffar, 1995), and
soybean (Mousa, 1994). The disease is caused by Fusarium solani (Abd-EI-Rehim et al., 1992). Its incidence has been
reported 10-80%, with a maximum (55-80%) in plants grown as kitchen/home gardening and minimum (10-45%) in the
crop sown under field conditions. The infected plants are scattered or found in groups when the crop is grown on ridges.
Severely infected plants become dead, and their roots turn dark brown (Mithal., 2006; Abbas et al.,2021). The aims and
objectives of this study are to use onion extract as Phytobiocid in vitro to control root rot disease of Okra (Abelmoschus
esculentus (L.) Moench. For this purpose, the pathogen was isolated, and in vitro trials were measured using organic extracts
of onion to control root rot disease.
2. Materials and methods
2.1 Isolation of the pathogen
The pathogen was isolated from locally collected diseased plants of Okra (Abelmoschus esculentus (L.) Moench during the
2018 growing season of the crop. Seedlings of the crop were cut into small pieces, surface-sterilized (0.1% mercuric
chloride), and blotted dry, as shown in Fig 1. The treated pieces were placed on PDA medium in Petri dishes under aseptic
conditions and incubated at 25 °C. Mycelial growth was developed after some days. The pathogen was identified and
purified (Li et al., 2012; de Hoog et al., 2000; Chavan, 2007).
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Fig 1. Seedlings of the crop Okra Abelmoschus esculentus
2.2 In vitro efficacy of onion extracts
Onion extract was prepared by cutting the onion bulbs into pieces (Fig.2). Different doses of those concentrations were
prepared and tested in vitro against the pathogen. The experiment was comprised of the following treatments:
TO = Control (only F. solani)
T1= Onion extract 5% (5g in 100ml of SDW) @ 0.25ml + F. solani
T2= Onion extract 10% (10g in 100ml of SDW) @ 0.25ml + F. solani
T3= Onion extract 15% (15g in 100ml of SDW) @ 0.25ml + F. solani
T4= Onion extract 20% (20g in 100ml of SDW) @ 0.25ml + F. solani
T5= Onion extract 25% (25¢g in 100ml of SDW) @ 0.25ml + F. solani
T6= Onion extract 30% (30g in 100ml of SDW) @ 0.25ml + F. solani
T7= Onion extract 35% (35g in 100ml of SDW) @ 0.25ml + F. solani
T8= Onion extract 40% (40g in 100ml of SDW) @ 0.25ml + F. solani
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Fig. 2 Preparation of Onion extract
2.3 Extract Incorporation into medium

The plant extract was incorporated in the medium before pouring into plates. F. solani was inoculated at the center of Petri
dishes having PDA medium. Inoculum plugs of uniform size were taken from seven days old culture. The Petri dishes were

arranged using four replicates completely Randomized (CR) Design.
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Fig. 3. Inoculation of F. solani
2.4 ldentification of the pathogen
The growth was observed in Petri dishes. The growth was recognized as to be a pathogen inoculum. The pathogen was
identified as Fusarium solani by using the key of Barnet and Hunter (1972). The pathogen was separated (Fig.3).
2.5 Statistical Analysis
All the recorded data were subjected to statistical analysis using the Analysis of Variance (ANOVA) test, and means were
separated using the Least Significant Difference (LSD) test (Dana, 2001).
3 Result
3.1 In vitro efficacy of onion extract against Fusarium solani
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Results showed that the onion extracts significantly reduced the mycelial growth of F. solani applied at different
concentrations (Table 1), which was higher at increasing the amount of onion extract and significantly reduced the mycelial
growth of F. solani. The meyclim gwoth shown in Fig 4. with the relation of organic extracts of onion
Table. The colony diameter (cm) of F. solani at 25°C is affected by different concentrations of onion extract.

Treatments Mean colony Mean colony Mean colony Mean colony
diameter diameter diameter diameter
(21stMay,2018) (25"May,2018) (29"May,2018) (2"June,2018)

To 5.88 A 851 A 9.22 A 9.27 A
() () () ()
T: 5.15B 8.35A 9.07B 9.22 A
(12.41)* (1.88)* (1.62)* (0.53)*
T2 431C 8.15 AB 8.83C 9.03B
(26.70) (4.23) (4.22) (2.58)
T3 3.93D 7.97 AB 8.60D 8.84C
(33.16) (6.34) (6.72) (4.63)
T4 3.77E 7.75 AB 8.30E 8.71D
(35.88) (8.93) (9.97) (6.04)
Ts 3.36 F 7.58 AB 798 F 853 E
(42.85) (10.92) (13.44) (7.98)
Ts 298G 6.91 BC 7.67G 820 F
(49.31) (18.80) (16.81) (11.54)
T, 2.65H 5.82CD 7.43H 7.78 G
(54.93) (31.60) (19.41) (16.07)
Ts 2.20 | 525D 7.16 1 7.78H
(62.58) (38.30) (22.34) (16.07)
Mean 3.80 7.36 8.25 8.57
CV (%) 2.75 2.52 0.95 0.75
LSD value 0.15 1.40 0.11 0.09

Cv 0.95-2.75 and LSD values 0.15-1.40
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Fig. 4. Mycelial growth with interaction of tratemtns
4. Discussion
Okra is susceptible to the attack of several soils borne fungi. Fusarium solani is one of them severely destructive to the okra
crop. The attack is mainly at the seedling stage (Abd-El-Rehim et al., 1992; Godoy et al., 1990; Kamlesh et al., 1998;
Chohan and Singh, 1972). Okra is a summer vegetable, and the pathogen also favours high soil temperature. F. solani is
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adaptable to various environmental conditions due to which high variation exists among the isolates (Thamburaj Singh,
2001). After three days of incubation, the mycelial growth was 2.20 to 5.15cm at different concentrations of onion extract.
This inhibition was 12.41 to 62.58% as compared to control. After six days in the incubator, the onion extract reduced the
mycelial growth by 1.88 to 38.30%. Similarly, this mycelial growth inhibition was 1.62 to 22.34 and 0.53 to 16.07% after
nine and twelve days of incubation, respectively.

The result of this study suggests that onion extracts significantly reduced the mycelial growth of F. solani at different

concentrations. Therefore, onion extract can be commercialized and used against many fungal pathogens. Similar results of

plant extracts were also obtained by other scientists (Ledn et al., 2014; Dellavalle et al., 2011; Patel et al., 2010). They

observed that applied turmeric rhizomes extract reduced F.solani. Kapadiya et al., (2014) found that turmeric rhizome

extract had the highest mean suppression, trailed by jatropha leaf extract and neem leaves extract.

5. Conclusion

The onion extract was used as a Phyto biocide to reduce the mycelial growth in-vitro at different concentrations. This

reduction was 0.53 to 62.58%. The data found that low levels of onion extract suppressed F. solani development modestly,

but high concentrations massively diminished it. Detailed research work is needed to manage the phytobiocidal Fusarium

root rot of Okra, including testing other botanicals for its management.
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