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Abstract
Background and Objectives: Delay seed germination, Seedling vigor and mortality due to seed borne pathogens are causing
increasingly the economic losses in chilli. The experiment was conducted to determine the effect of H2O2 on seed health, germination
and vigor of chilli seeds. Materials and Methods: The experiment was carried out in the laboratory of the Department of Plant Pathology,
Patuakhali Science and Technology University, Patuakhali, Bangladesh. There were 4 treatments viz. water soaked seeds, seed treated
with 1% H2O2, seed treated with 2% H2O2 and seed treated with 3% H2O2. The experiment was conducted by Completely Randomized
Design (CRD) with three replications. Data were analyzed using one-way ANOVA with the Web Agri Stat Package 2.0 (WASP). Means were
compared by the Duncan,s multiple tests and statistical significance was determined at 5% level. Results: Six fungal species were isolated
from treated and untreated chilli seeds. Isolated fungi were Aspergillus flavus, Rhizopus stolonifer, Colletotrichum capsici, Curvularia
lunata, Alternaria alternata and Fusarium moniliforme. The highest 50.74% mycelial growth inhibition of Aspergillus flavus was
obtained by 3% H2O2 treatment. For 1% hydrogen peroxide treated seeds the germination percentages were 55.47, 60.53 and 84.80%
at 7, 10 and 15 Days After Sowing (DAS), respectively. The maximum root length 4.767 cm was found in seedling raised from seeds treated
with 1% H2O2. Significantly higher shoot length (2.769 cm) was obtained from the seedlings raised from 1% H2O2 treated seeds. The
highest 640.7% vigor index was recorded in seedlings obtained from 1% H2O2 treated seeds. Conclusion: The treatment of chilli seeds
with hydrogen peroxide, regardless of concentration, significantly reduced seed infestation with seed borne and improved health of chilli
seeds. Among the concentrations of H2O2, 1% H2O2 is more effective in increasing seed germination percentage, vigor index and percent
inhibition of mycelial growth.
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the effect of H2O2 on the germination and vigor of chilli seeds

INTRODUCTION

and to evaluate the efficacy of H2O2 in controlling seed borne
fungi of chilli.

Delayed and erratic germination of chilli seeds because of
seed infection by seed borne pathogens is one of the reasons

MATERIALS AND METHODS

of low yield of chilli. In Bangladesh due to seed borne diseases
at least 10% annual crop loss occurred out of 16% loss1. Fungal
diseases play a vital role in reducing the germination of chilli2.

The experiment was carried out in the laboratory of the

Yield losses occur due to seed borne diseases where seeds

Department of Plant Pathology, Patuakhali Science and

perform as passive carriers. For crop establishment, yield and

Technology University, Bangladesh. The experiment was

productivity the healthy seeds play a vital role. Seed testing is

conducted by Completely Randomized Design with three

needed to attain this3. In recent years seedling mortality due

replications.

to anthracnose of chilli caused by Colletotrichum capsici is
causing increasingly the economic losses in chilli4. The use of

Isolation and identification of seed borne fungi: Isolation

chemical to control of seed borne pathogens is responsible for

ofseed-borne fungi was done using recommended techniques

the increase in the productivity and quality of the crop but it

by the ISTA19 namely, Standard moist Blotter (SB) methods. A

is inappropriate and nondiscriminatory use has put human

total number of 100 seeds from each treatment were used.

and animal health at risk, as well as contaminating the

Different fungal colonies grown on chilli seeds were

environment5.

observed under stereo-binocular microscope (Carl Zeiss

The results of some experiments revealed about having

Axio vision). All the fungi were identified using keys and

the antimicrobial properties of hydrogen peroxide against

manuals7,20-22. In case of confusion, temporary mounts were

plant pathogens6. Some studies showed about the efficacy of

prepared and examined under compound microscope (Carl

H2O2 treatment to control of seed-borne pathogens before

Zeiss ) for identification of the associated fungi. Prevalence of

sowing7. Hydrogen peroxide exerts antimicrobial activity on

fungi was expressed in percentage based on total number of

wide range of microorganisms, indicating their consistency in

seeds plated. The % incidence of fungi of particular species

interfering with the infection process of the pathogens. Both

within a genus of fungi was calculated23:

chemicals and in particular hydrogen peroxides are readily
available, easy to handle and worth considering for disease
management8. It has been known for long that

Incidence (%) =

H2O2

No. of seeds in which particular fungus appeared
 100
Total no. of seeds studied

treatment of seeds as oxidants can breaking the primary seed
dormancy9. In Hydrogen peroxide, the peroxide attacks

In vitro evaluation of different conc. of H2O2: Performance of

various organic compounds. Generally it damages the genetic

3 different conc. of H2O2 (1, 2 and 3% H2O2) were used to
evaluate in vitro against seed borne fungi, by Poisoned food
technique22. Each treatment was replicated thrice. When
medium in the untreated control plates was fully covered with
mycelial growth of the test fungus, radial mycelial growth was
measured in all the treatment plates. Percent inhibition of
mycelial growth (%) in treated plates was calculated by
applying the formula given by Sundar et al.24:

material and cell membranes of living cells. Peroxide in
sufficient concentration kill bacteria, bacterial endospores,
yeast and spores of fungi. It can also kill small airborne
particles of fungi and the contaminants associated with
human skin. Hydrogen peroxide thus acts against all
commonly-encountered airborne contaminants. On the
contrary, antibiotics generally act only against bacterial
contamination and fungicides act only against fungi10. There
are few studies on the control of seed-borne pathogens by the

Inhibition (%) =

treatment of seeds with H2O2 before sowing11. It has been

XY
 100
X

reported that hydrogen peroxide can improve the
(Tripsacum

Where:
X = Radial growth (mm) of control plates
Y = Radial growth (mm) of fungicide treated plates

by the oxidation of germination inhibitors present in the

Germination and vigor test: One hundred and fifty seeds of

germination of zinnia seeds12, as well as Eastern gamagrass

dactyloides)13, rice (Oryza sativa)14, maize
(Zea mays)15, watermelon (Citrullus lanatus)16 and muscadine
(Vitis rotundifolia)17. H2O2 promoted the germination of seeds

each treatment were counted. Plastic tray was filled with fine

18

pericarp . The present study was undertaken to determine
9
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capsici, Curvularia lunata, Alternaria alternata and Fusarium
monilliforme were found to be associated with chilli seeds.
Among them the most predominant fungi was Aspergillus
flavus followed by Colletotrichum capsici, Curvularia lunata,
Fusarium moniliforme, Alternaria alternata and Rhizopus
stolonifer (Fig. 1). Alam et al.2, Chigoziri and Ekefan26 and
Solanke et al.27 also reported about the association of seed

sand moistened with distilled water. Fifty seeds were sown in
each tray and considered as a replication and there were three
such replications of each treatment. After 7, 10 and 15 days of
sowing each seedling was evaluated in accordance with the
general principles laid down in ISTA rules19. The Germination
Index (GI) was calculated by using the formula as suggested
by the AOSA25:

borne fungi.
No. of germination seed
Germination index =
Days of first count
No. of germination seed
+ +
Days of first count

In vitro effect of hydrogen peroxide treatment on radial
mycelial growth of seed borne fungi: The inhibition (%) of
the growth of the fungus with different percent concentration
of hydrogen peroxide over control was calculated and
presented in (Table 1).
At 3% H2O2 treatment the highest mycelial growth
inhibition of Aspergillus flavus was obtained. The growth of
Rhizopus stolonifer was poorly inhibited by H2O2 treatment
compare to other isolated fungi. The highest inhibition of
colony growth of Colletotrichum capsici was observed by the
treatment of 3% H2O2 followed by 2 and 1% H2O2. The
mycelial growth of Curvularia lunata was highly inhibited by
1% H2O2 compare to 2% H2O2 and 3% H2O2. In case of
Alternaria alternata. The highest inhibition of colony growth
was obtained at 3% H2O2 concentration. The mycelial growth
of Fusarium moniliforme was highly inhibited by 2% H2O2.
The results of this study indicated that all the treatments
reduced the seed borne fungi over the control. Among them,
3% H2O2 showed the best performance in terms of reducing
percent seed-borne infection followed by 1% H2O2. Similar
findings also observed by Kotchoni et al.8. They showed that

For Vigor Test root and shoot length of randomly taken 10
seedlings per replicate were measured after 15 days. The
seedling vigor was determined following the formula25:
Vigor index = Mean root length+Mean shoot
length×Germination (%)
Statistical analysis: Data were analyzed using one-way
ANOVA with the Web Agri Stat Package 2.0 (WASP). Means
were compared by the Duncan,s multiple tests and statistical
significance was determined at 5% level using WASP.
RESULTS AND DISCUSSION
Prevalence of seed borne fungi: A total of 6 different fungi
belonging to 6 genera were isolated from chilli seeds.
Aspergillus flavus, Rhizopus stolonifer, Colletotrichum
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Fig. 1: Percent fungi obtained from different sources of chili seeds
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Table 1: In vitro effect of Hydrogen peroxide on inhibition of mycelial growth of seed borne fungi
Inhibition (%)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Treatments
1% H2O2
2% H2O2
3% H2O2
Control
LSD (0.05)

Aspergillus flavus

Rhizopus stolonifer

Colletotrichum capsici

Curvularia lunata

Alternaria alternata

Fusarium moniliforme

39.25b
49.63a
50.74a
00.00c
0.476

1.86ab
3.33a
3.33a
00.00b
0.2147

61.48b
62.97b
72.59a
00.00c
0.3994

55.92c
65.92b
72.97a
00.00d
0.3094

61.48c
75.19b
78.89a
00.00d
0.2917

72.59b
78.14a
81.86a
00.00c
0.3522

Means followed by same letter in a column did not differ significantly at 5% level by LSD
Table 2: Mean effect of seed treatment on germination of chilli seed at different
days after sowing

Treatments
Water soaked
1% H2O2
2% H2O2
3% H2O2
LSD (0.05)

and 84.80% at 7, 10 and 15 DAS, respectively were obtained
from 1% hydrogen peroxide treated seeds. The minimum
germination percentages were 4.26, 5.60 and 5.86% at 7, 10
and 15 DAS, respectively were found at 3% Hydrogen
peroxide treated seeds. This might be due to the reason of
higher oxidative reactivity of hydrogen peroxide.
In this experiment higher percentage of germination was
found in chili seeds when treated with 1% H2O2. Similar results
were obtained by Szopinska28. He reported the negative
influence of higher concentration of hydrogen peroxide in
germination of seed.

Germination (%)
--------------------------------------------------------------------7 DAS
10 DAS
15 DAS
25.33b
55.47a
18.93c
4.26d
2.380

48.53b
60.53a
21.33c
5.60d
4.328

60.40b
84.80a
22.40c
5.86d
2.470

Means followed by same letter in a column did not differ significantly at 5% level
by LSD
Table 3: Mean effect of seed treatment on root and shoot length of chilli seedling
Treatments
Water soaked
1% H2O2
2% H2O2
3% H2O2
LSD (0.05)

Root length (cm)

Shoot length (cm)

Vigor index (%)

2.401c
4.767a
2.885b
2.213c
0.1966

2.276b
2.769a
1.812c
1.740c
0.1650

279.4b
640.7a
105.4c
23.20d
20.81

Vigor index: The root length, shoot length and vigor index
was significantly influenced (at 5% level of significance) by
different concentrations of hydrogen peroxide (Table 3). The
maximum root length (4.767 cm) was found in seedling raised
from seeds treated with 1% H2O2. Lower root length (2.401 cm)
was recorded in seedlings raised from water soaked seeds
which is statistically similar to 3% H2O2 treated seeds.
Significantly higher shoot length was obtained from the
seedlings raised from 1% H2O2 treated seeds. Significant
lower value of shoot length 1.812 and 1.704 cm were obtained
from seedlings raised from the seeds treated with 2 and 3%
H2O2, respectively. The highest 640.7% vigor index was
recorded in seedlings obtained from 1% H2O2 treated seeds
and significantly the lowest vigor index 23.20% was recorded
from seedlings obtained from 3% H2O2 treated seeds.
Higher vigor index also found in seeds treated with 1%
H2O2 compared to other concentrations of hydrogen peroxide
over the untreated control seeds of each seed source. This
could have resulted from the ability of the chemical to
eliminate most of the seed-borne pathogens from the seed.
Similar findings also reported by Ogawa and Iwabuchi18 and
Narimanov29. Ogawa and Iwabuchi18 discussed the possibility
that endogenously generated H2O2 functions as a promoter of
zinnia seed germination by oxidizing germination inhibitors.
Narimanov29 observed that short seed treatment in H2O2
solution promoted the early appearance of sprouts and
accelerated the development of barley, maize, haricot, melon,
vegetable marrow, garden radish and carrot.

Means followed by same letter in a column did not differ significantly at 5% level
by LSD

H2O2 inhibited pathogen growth in seeds and seedlings.
Similar results were also obtained by Szopinska28. He stated
that, treatment with hydrogen peroxide, regardless of
concentration, positively affected the health of the seeds,
significantly increasing (at 5% level of significance) the
percentage of seeds free from fungi.
In the present investigation, 1, 2 and 3% H2O2 were tested
against six fungi viz., Aspergillus flavus, Rhizopus stolonifer,
Colletotrichum capsici, Curvularia lunata, Alternaria alternata
and Fusarium moniliforme isolated from chili seeds by Poison
food technique. The results revealed that all concentration
inhibited the mycelial growth of all fungi tested in comparison
with control having large colony diameter. It is may be due to
antimicrobial properties of hydrogen peroxide6. Among them,
1% H2O2 was superior in inhibition of mycelia growth of all
fungi tested.
Effect of seed treatment on germination of chili seeds
collected from different sources: There was significant
difference (at 5% level of significance) among different conc.
of Hydrogen peroxide in respect of germination % at different
DAS (Table 2). The germination percentages were 55.47, 60.53
11
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7.

CONCLUSION
It can be safely concluded that the hydrogen peroxide
seed treatment is highly effective, economical and easily
applicable as it can reduce the seed-borne mycoflora, improve
seed germination and vigor. Based on the findings of the
present study, the treatment of chili seeds with hydrogen
peroxide, regardless of concentration of H2O2, significantly
reduced seed infestation with seed borne fungi in all types of
seed sources and improved health of chilli seeds. Among
the concentrations of H2O2, 1% H2O2 is more effective in
increasing seed germination percentage, vigor index and
percent inhibition of mycelial growth.
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to uncover the mystery of H2O2 efficiency.

12.

ACKNOWLEDGEMENTS

13.

For this study, laboratory assistance was provided by
“Plant Disease Clinic” of the department of Plant Pathology,
Patuakhali Science and Technology University, Patuakhali,
Bangladesh.

14.

REFFERENCES
1.

2.

3.

4.

5.

6.

15.

Fakir, G.A., 1983. Teaching, training and research activities
of seed pathology in Bangladesh. Seed Sci. Technol.,
11: 1345-1352.
Alam, M.Z., I. Hamim, M.A. Ali and M. Ashrafuzzaman, 2015.
Effect of seed treatment on seedling health of chili. J. Environ.
Sci. Nat. Resour., 7: 177-181.
Al-Kassim, M.Y. and M.N. Monawar, 2000. Seed-borne fungi of
some vegetable seeds in Gazan province and their chemical
control. Saudi. J. Biol. Sci., 7: 179-185.
Jaskani, M.J., S.W. Kwon, D.H. Kim and H. Abbas, 2006. Seed
treatments and orientation affects germination and seedling
emergence in tetraploid watermelon. Pak. J. Bot., 38: 89-98.
Kumar, R., N.K. Dubey, O.P. Tiwari, Y.B. Tripathi and K.K. Sinha,
2007. Evaluation of some essential oils as botanical
fungitoxicants for the protection of stored food commodities
from fungal infestation. J. Sci. Food Agric., 87: 1737-1742.
Geetha, H.M. and H.S. Shetty, 2002. Induction of resistance in
pearl millet against downy mildew disease caused by
Sclerospora graminicola using benzothiadiazole, calcium
chloride and hydrogen peroxide-a comparative evaluation.
Crop. Prot., 21: 601-610.

16.

17.

18.

19.
20.

21.

12

Subramanian, C.V., 1971. Hyphomycetes: An Account of
Indian Species, Except Cercosporae. Indian Council of
Agricultural Research, New Delhi, India, Pages: 930.
Kotchoni, O.S., N. Torimiro and E.W. Gachomo, 2007. Control
of Xanthomonas campestris pv. Vignicoia in cowpea
following seed and seedling treatment with hydrogen
peroxide and n-heterocyclic pyridinium chlorochromate.
J. Plant Pathol., 89: 361-367.
Jann, R.C. and R.D. Amen, 1977. What is Germination? In: The
Physiology and Biochemistry of Seed Dormancy and
Germination, Khan, A.A. (Ed.). North-Holland Publishing,
Amsterdam, pp: 7-28.
Wayne, R.R., 2001. Growing Mushrooms the Easy Way: Home
Mushroom Cultivation with Hydrogen Peroxide, Volume 1.
R. Wayne, USA., Page: 37.
Rosada, D., 2012. Effects of hydrogen peroxide and organic
acids on germination, vigour and health of China aster
(Callistephus chinensis Nees.) seeds. M.Sc. Thesis, Poznan
University of Life Sciences, Poland.
Nene, Y.L. and P.N. Thapiyal, 1993. Fungicide in Plant
Disease Control. Oxford and IBH Publishing Co. Ltd.,
India.
Klein, J.D., L.A. Wood and R.L. Geneve, 2006. Hydrogen
peroxide and color sorting improves germination and vigor
of eastern gamagrass (Tripsacum dactyloides) seeds. Acta
Hortic., 782: 93-97.
Sasaki, K., S. Kishitani, F. Abe and T. Sato, 2005. Promotion of
seedling growth of seeds of rice (Oryza sativa L. cv.
Hitomebore) by treatment with H2O2 before sowing. Plant
Prod. Sci., 8: 509-514.
Wahid, A., S. Sehar, M. Perveen, S. Gelani, S.M.A. Basra
and M. Farooq, 2008. Seed pretreatment with hydrogen
peroxide
improves
heat
tolerance in maize at
germination and seedling growth stages. Seed Sci. Technol.,
36: 633-645.
Kamlesh, M. and R.B.S. Gurjar, 2001. Sclerotium rolfsii-a
new threat to chilli in Rajasthan. J. Mycol. Plant Pathol.,
31: 261-261.
Conner, P.J., 2008. Effects of stratification, germination
temperature and pretreatment with gibberellic acid and
hydrogen peroxide on germination of 'Fry' muscadine
(Vitis rotundifolia) seed. HortScience, 43: 853-856.
Ogawa, K. and M. Iwabuchi, 2001. A mechanism for
promoting the germination of Zinnia elegans seeds by
hydrogen peroxide. Plant Cell Physiol., 42: 289-291.
ISTA., 2007. International rules of seed testing association.
International Seed Testing Association (ISTA), pp: 19-41.
Barnett, H.C. and B.B. Hunter, 1972. Illustrated Genera of
Imperfect Fungi. 3rd Edn., Burgress Publishing Co., Russia,
pp: 209.
Neergaard, P., 1979. Seed Pathology. Vol. 1, The Macmillan
Press Ltd., London, UK., Pages: 839.

Int. J. Plant Pathol., 8 (1): 8-13, 2017
26. Chigoziri, E. and E.J. Ekefan, 2013. Seed borne fungi of Chilli
Pepper (Capsicum frutescens) from pepper producing areas
of Benue state, Nigeria. Agric. Biol. J. Am., 4: 370-374.
27. Solanke, R.B., D.B. Deosarkar and L.N. Jawale, 2001.
Seed-borne fungi of chilli and response of Fusarium
moniliforme to various seed dressers. J. Maharashtra Agric.
Univ., 26: 187-188.
28. Szopinska, D., 2014. Effects of hydrogen peroxide treatment
on the germination, vigour and health of Zinnia elegans
seeds. Folia Hortic., 26: 19-29.
29. Narimanov, A.A., 2000. Presowing treatment of seeds with
hydrogen peroxide promotes germination and development
of plants. Biol. (Bratislava), 55: 425-428.

22. Jamaluddin, M.G. Goswami and B.M. Ojha, 2004. Fungi of
India-1989-2001. Scientific Publishers (India), Jodhpur, India,
ISBN: 9788172333546, Pages: 326.
23. Ghiasian, S.A., P. Kord-Bacheh, S.M. Rezayat, A.H. Maghsood
and H. Taherkhani, 2004. Mycoflora of Iranian maize
harvested in the main production areas in 2000.
Mycopathologia, 158: 113-121.
24. Sundar, A.R., N.D. Das and D. Krishnaveni, 1995. In vitro
antagonism of Trichoderma sp. against two fungal pathogens
of castor. Indian J. Plant Prot., 23: 152-155.
25. AOSA., 1983. Seed Vigor Testing Handbook: Contribution
No. 32 to the Handbook on Seed Testing. Association of
Official Seed Analysts, Lincoln, NE, USA.

13

