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ARTICLE DETAILS ABSTRACT

Article History:

Waterlogging is a serious abiotic stress for chilli production. To find out adverse effect of waterlogging on

yield attributes of chilli a pot experiment was conducted on jute agriculture experimental station, Bangladesh
Jute Research Institute, Jagir, Manikgan;j. Yield attributes varied significantly due to waterlogging stress. All
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yield characters perform better at no waterlogging condition whereas the lowest yield characters perform at
12 days of waterlogging condition. Thirty days old healthy chilli plants were subjected to continuous flooding
stress of different durations 0, 3, 6, 9 and 12 days. Earthan pots healthy chilli plants were placed inside a

larger concrete chamber and irrigated with tap water so that the waterlogging depth was maintained within
4-5 cm throughout the experimental period. Height of plant, leaf number, diameter of stem base, area of leaf,
days to flowering and fruits umber per plant were recorded.
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1. INTRODUCTION

Chilli (Capsicum annum L.) belongs to the family of Solanaceae which is
widely used as spice and as vegetable. Chilli (marich) pod of a bushy plant,
Capsicum frutescens is native of Mexico. Chilli is a good source of vitamins
and phosphorus. This crop is widely cultivated in Bangladesh. As a winter
crop chilli is grown mostly in Comilla, Noakhali, Faridpur, Barisal,
Patuakhali, Bogura and other regions of Bangladesh. Chilli is consumed as
spice and vegetable all over the world. Almost one-fourth of the total
population of the world consumes chilli and it’s one of the most important
component which is used in cuisines (Nabhan et al 2011). Chilli is not only
a spice and vegetable it also count as cash crop in Bangladesh. According
to Molla et. al, (2022), chilli cultivated area was 19000 ha and total
production of chilli was 36,000 t in summer season and in winter season
chilli cultivation and production were three times higher than summer
season. The yield was around 1.42 t ha'! (BBS, 2019). In chilli, more than
200 active constituents have been found and some of its active
constituents play numerous beneficial roles in various gastrointestinal
disorders such as stimulation of digestion, reduction of gastro esophageal
reflux disease (GERD) symptoms, inhibition of gastrointestinal pathogens,
ulceration and cancers, regulation of gastrointestinal secretions and
absorptions (Maji and Banerji, 2016). The medicinal properties are
attributed to cure of skin problems and bodies with scars, grains and use
to stop bleeding using toasted fruit (Ganguly et. al., 2017).

The term waterlogging is now the matter of global concern and one of the
most mooted abiotic stress which responsible for the reduction of crop
growth and yield (Linkemer et al,, 1998; Setter and Waters, 2003; Lone et
al, 2018). Due to the change of the climate the water level is increasing
day by day and the waterlogging events are becoming severe and
unpredictable (Jackson and Colmer 2005). 16% of the soils in USA and
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10% of the agricultural lands of Russia and irrigated crop production areas
of India, Pakistan, Bangladesh, and China were affected due to
waterlogging conditions (Yaduvanshi et al.,, 2014; FAO, 2015). Heavy and
continuous rainfall and lack of quality drainage are the main reasons for
waterlogging (Hasanuzzaman et al,, 2012a). Under waterlogging condition
plants suffer from the scarcity of available Oz (Capon et al, 2009). Hypoxia
(lack of 02) is the primary phase of waterlogging that limits the
mitochondrial respiration, followed by anoxia (inhibited respiration
results from O deficiency) (Wegner, 2010).

Chilli growers in all over the world have been suffering crop losses owing
to incessant rains causing waterlogging and rampant pest attacks that
followed the wet spell (Anonymous 2022). Due to shallow root systems
chilli is very sensitive to waterlogging and water stress may cause a
dramatic reduction in their desired production. Under waterlogged
conditions, it has been estimated that soils diffuse oxygen at a rate 104
times slower than air, and the process of respiration by roots of plants and
soil microbes rapidly exhausts oxygen levels, causing plants to undergo
various morphological, metabolic, physiological, and transcriptional
changes (Narsai et al, 2009, Zou et al., 2010). Waterlogging conditions are
responsible for the reduction in both root and shoot dry matter, root
volume, leaf area, transpiration and leads to poor grain yield (Fageria et
al., 2006, Zaidi et al,, 2004). From the above discussion, it summarized that
the experiment was undertaken to evaluate the waterlogging effect on
growth and yield of chilli.

2. MATERIALS AND METHODS

To find out the waterlogging effects on growth and yield of chilli an
experiment was conducted at Jute Agriculture Experimental Station, BJRI,
Manikganj during the period from September to December, 2020. The
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chilli cultivars were raised in pot and different waterlogging treatments
were applied on it. 1% HgClz solution was used to sterilized the chilli
cultivars. Twenty-five seeds were sown per pot (15 inches in height and
16 inchesin diameter) containing 40 kg soil. The atmospheric temperature
fluctuated within a range of 29-31 °C at day and 18-27 °C at night. The
relative humidity fluctuated between 71% and 83% at day and night,
respectively. Waterlogging induced at 30 DAG (Days after germination).
Three chilli varieties1= Bizly plus; 2= Red gold; 3= Hot king with five
differenti.e. 0, 3, 6,9 and 12 days of waterlogging were used as treatments.
Waterlogging depth was 4-5cm from the base of the plant. Crop was
harvested at the period of horticultural maturity. Completely Randomized
Design (CRD) with a two factors and three replications were used in this
experiment. 3 pots with 15plants were considered as a replication in
which each pot contained 5 plants. The collected data on different growth
and yield related characters were subjected to statistical analysis
following ANOVA technique. Differences among treatment means were
adjusted by Duncan’s Multiple Range Test with the help of a computer
based statistical package program MSTAT-C (Gomez and Gomez, 1984).

3. RESULT AND DISCUSSION
3.1 Plant height

Plant height varied significantly among different genotypes (Figure 1). The
highest plant height was found in ‘Red gold’ variety and the lowest was
found in ‘Bizly plus’ variety which was statistically identical with ‘Hot king’
variety. On the other hand plant height was significantly different among
different waterlogging treatments (Table 1). The highest plant height was
recorded in 0 days of waterlogging and the lowest plant height was
recorded in 12 days of waterlogging and it was recorded that plant height
was decreased with increasing waterlogging stress. Furthermore plant
height was significantly different among different interactions (Table 2).
The maximum plant height was recorded in Bizly plus X 0 days of
waterlogging interaction which was statistically identical with Hot king X
0 days of waterlogging interaction and the lowest plant height was
recorded in Bizly plus X 12 days of waterlogging. Other treatments remain
in the middle position.

Effect of Varieties on Plant height, Base diameter and Leaf

Unit

Plant height

Base diameter

area

Leaf area

Parameters

m Bizly Plus mRedgold mHotking

Figure 1: Varietal effect of morphological characters (plant height, base diameter, leaf area) of chilli

Effect of varieties on number of leaf and fruits/plant
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Figure 2: Varietal effect of morphological characters (number of leaf, number of fruits/plant) of chilli

Effect of varieties on days to flowering

I 59.4,33%

| 60.6,34% m Bizly Plus
m Red gold
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58.233%

Figure 3: Varietal effects on different flowering days
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Table 1: Effect of waterlogging on yield attributes of chilli
Waterlogging (days) Plant height Number of leaf Base diameter Leaf area Days to flowering No. fruit/plant
0 39.401a 13.222a 5.8511a 28.013a 46.45d 10.757a
3 30.467b 11.000 b 5.2811ab 15.639b 53.44c 8.441b
6 22.704c 7.444 ¢ 4.8578 bc 9.871c 61.22b 6.127c
9 21.38cd 6.222 d 4.3989 cd 9.332¢ 66.44a 4.213d
12 19.18d 5.000 e 39767 d 8.300d 69.44a 2.031e
CV(%) 10.58 10.13 13.41 6.87 5.61 12.44
LSD 2.721 0.8394 0.6308 0.9440 3.2181 0.7583

3.2 Number of leaf

Number of leaf varied significantly among different genotypes (Figure 2).
The highest number of leaf was found in ‘Red gold’ variety and the lowest
was found in ‘Hot king’ variety and the variety ‘Bizly plus’ remain in the
middle position. On the other hand number of leaf was significantly
different among different waterlogging treatments (Table 1). The highest
number of leaf was recorded in 0 days of waterlogging and the lowest
number of leaf was recorded in 12 days of waterlogging and it was
recorded that number of leaf was decreased with increasing waterlogging
stress. Furthermore number of leaf was significantly different among
different interactions (Table 2). The highest number of leaf was recorded
in Red gold X 0 days of waterlogging interaction and the lowest number of
leaf was recorded in Hot king X 12 days of waterlogging which was
statistically identical with Bizly plus X 12 days of waterlogging interaction.
Other treatments remain in the middle position.

3.3 Base diameter

Base diameter varied significantly among studied genotypes (Figure 1).
The highest base diameter was found in ‘Red gold’ variety which was
statistically identical with ‘Hot king’ variety and the lowest was found in
‘Bizly plus’ variety. On the other hand base diameter was significantly
different among different waterlogging treatments (Table 1). The highest
base diameter was recorded in 0 days of waterlogging and the lowest
number of leaf was recorded in 12 days of waterlogging and it was
recorded that base diameter was decreased with increasing waterlogging
stress. Furthermore base diameter was significantly different among
different interactions (Table 2). The highest base diameter was recorded
in Hot king X 0 days of waterlogging interaction and the lowest base
diameter was recorded in Bizly plus X 12 days of waterlogging. Other
treatments remain in the middle position.

3.4 Leafarea

Leaf area of studied genotypes were statistically non-significant (Figure
1). On the other hand leaf area was significantly different among different
waterlogging treatments (Table 1). The highest leaf area was recorded in
0 days of waterlogging and the lowest leaf area was recorded in 12 days of

waterlogging and it was recorded that leaf area was decreased with
increasing waterlogging stress. Furthermore leaf area was significantly
different among different interactions (Table 2). The highest leaf area was
recorded in Red gold X 0 days of waterlogging interaction which was
statistically identical with Hot king X 0 days of waterlogging interaction
and Bizly plus X 0 days of waterlogging interaction; and the lowest leaf
area was recorded in Red gold X 12 days of waterlogging. Other treatments
remain in the middle position.

3.5 Days to flowering

Days to flowering of studied genotypes were statistically non-significant
(Figure 3). On the other hand days to flowering was significantly different
among different waterlogging treatments (Table 1). The highest days to
flowering was recorded in 12 days of waterlogging and the lowest days to
flowering was recorded in 0 days of waterlogging and it was recorded that
days to flowering was increased with increasing waterlogging stress.
Furthermore days to flowering was significantly different among different
interactions (Table 2). The highest days to flowering was recorded in Hot
king X 12 days of waterlogging interaction which was statistically identical
with Bizly plus X 12 days of waterlogging interaction and Red gold X 12
days of waterlogging interaction; and the lowest days to flowering was
recorded in Red gold X 0 days of waterlogging. Other treatments remain in
the middle position.

3.6 Number of fruits per plant

Number of fruits per plant varied significantly among studied genotypes
(Figure 2). The highest number of fruits was found in ‘Bizly plus’ variety
and the lowest was found in ‘Red gold’ variety. The variety ‘Hot king’
remain in the middle position. On the other hand number of fruits per
plant was significantly different among different waterlogging treatments
(Table 1). The highest number of fruits was recorded in 0 days of
waterlogging and the lowest number of leaf was recorded in 12 days of
waterlogging and it was recorded that number of fruits was decreased
with increasing waterlogging stress. Furthermore number of fruits was
significantly different among different interactions (Table 2). The highest
number of fruits was recorded in Bizly plus X 0 days of waterlogging
interaction and the lowest number of fruits was recorded in Hot king X 12
days of waterlogging. Other treatments remain in the middle position.

Table 2: Effect of variety X treatment interaction on yield attributes of chilli
Variety X Treatment | Plant height (cm) Number of leaf | Base diameter (mm) | Leafarea (cm?) | Days to flowering | Number of fruits/plant

1x1 41.217a 12.667b 5.6533a-c 27.403a 48.33f-h 12.887a
1x2 27.577de 11.0cd 4.64c-g 15.153b 55.33de 11.223b
1x3 20.75fgh 8.0e 4.083f-h 9.563cd 63.33bc 9.053c
1x4 19.217ghi 7.33ef 3.8167gh 9.163cd 66.67ab 6.120d
1x5 15.593i 4.667h 3.4600h 8.583cd 69.33a 3.793e
2x1 37.867ab 15.00a 5.7800ab 28.517a 44.33h 8.833c
2x2 33.373bc 12.0bc 5.753ab 15.103b 51.67e-g 6.250d
2x3 24.933ef 7.333ef 5.37 a-e 9.920c 59.67cd 3.88e
2x4 24.243ef 6.333fg 4.49d-h 9.383cd 66.33ab 2.40f
2x5 23.397efg 6.33fg 4.310e-h 8.167d 69.00a 0.500g
3x1 39.12a 12.000bc 6.120a 28.12a 46.67gh 10.55b
3x2 30.45cd 10.0d 5.45a-d 16.66b 53.33ef 7.850c
3x3 22.43fgh 7.000ef 5.12 a-f 10.130c 60.67cd 5.450d
3x4 20.68fgh 5.000 gh 4.89b-g 9.450cd 66.33ab 4.120e
3x5 18.55hi 4.000 h 4.160f-h 9.450cd 70.00a 1.80fg

CV(%) 10.58 10.13 13.41 6.87 5.61 12.44
LSD 4.7129 1.4538 1.0926 1.635 5.574 1.3134
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4.. DISCUSSION

Chilli, an important spice and vegetable which is very much sensitive to
waterlogging condition (Molla et. al, 2022). The scarcity of oxygen is one
of the major problem which is caused due to the waterlogging (Armstrong,
1979; Jackson and Drew, 1984; Kozlowski, 1984). Chilli roots absorb
oxygen from the air pockets of the soil. The anoxic condition is created
when the roots of chilli submerged in water for long time and this
condition obstruct the root development that's why shoot and plant
productivity also reduce (Tareq et al., 2020).

Due to the waterlogging condition the morphological characters like plant

height, number of leaf, base diameter of chilli, leaf area of chilli are
adversely differ from control condition. Limitation of nitrogen supply and
enhanced ethylene production in waterlogging condition are responsible
for the leaf growth reduction (Adhikari and Paje, 1993).

Reduction of photosynthetic rate could be one of the most important
reasons behind the negative effect of flooding in morphological attributes
of chilli. Due to the waterlogging condition the plant growth reduction was
also noticed in Annona species, Panicum antidotale, Paspalum dilatatum
and tomato (Nunez-Elisea, 1999; Ashraf, 2003; Vasellati, 2001; Walter,
2004; Ezin et al,, 2010).

Waterlogging experiments have been conducted in many other crops and
the findings of the results of the present study were very much close to
other experiments. Experiment conducted by Kim et. al.,, 2018 and Cardoso
et.al, 2014 in soybean and Brachiaria humidicola were found that the root
surface area of control plants were significantly higher than wterlogged
plants. The past literature revealed the reduction in lateral roots under
waterlogged conditions in some accessions of Brachiaria humidicola, pea,
rice, banana and sorghum (Cardoso et al 2013; Armstrong et al., 1983; Ota,
1970; Aguilar et al,, 2003; Pardales et al.,, 1991).

This study revealed that retrenchment of photosynthetic activities and the
worsened flooding effect are responsible for significant yield reduction.
According to Kramer (1951) the toxic elements like nitrites and sulphides
which are produced under anaerobic conditionare responsible for the
dead of plant (Kramer, 1951). According to Kozlowski (1997) anaerobic
condition is responsible for the disturbance of flower bud initiation,
flowering period of a plant and fruit development of different plants
(Kozlowski, 1997). Ezin et al., (2010) reported that, time and duration of
flooding are responsible for the variation of reproductive growth of plants
(Ezin et al,, 2010).

5. CONCLUSION

This research findings revealed that, waterlogging is responsible for the
reduction of the morphological attributes of chilli. According to the results
these varieties should not be cultivated in the flood prone areas. This
experiment will be helpful for the researchers specially breeders to
develop high yielding water tolerant chilli varieties.

REFERENCES

Adhikari RR, Paje J. 1993. Adaptational responses of cauliflower (Brassica
oleracia L. var. Botrytis L.) to rain stimulated excess water. In: Kuo
GC (eds). Adaptation of food crops to temperature and water
stress: Proceeding of International Symposium, AVRDC, Taiwan.

Aguilar, E.A,, Turner, D.W,, Gibbs, D.J., Armstrong, W., Sivasithamparam. K.,
2003. Oxygen distribution and movement, respiration and
nutrient loading in banana roots (Musa sp. L) subjected to aerated
and oxygen-depleted environments. Plant. and. Soil. 253,91-102.

Anonymous. 2022. Chilli growers suffered crop loss. Staff reporter. The
Hindu.

Armstrong, W., Healy, M.T., Lythe, S., 1983. Oxygen diffusion in pea. The
oxygen status of the primary root as affected by growth, the
production of laterals and radial oxygen loss. New. Phytologist. 94,
549-559.

Ashraf, M. 2003. Relationships between leaf gas exchange characteristics
and growth of differently adapted populations of Blue panicgrass
(Panicum antidotale Retz.) under salinity or waterlogging. Plant
Science, 166, 69-75. https://doi.org/10.1016/S0168-
9452(03)00128-6

BBS (Bangladesh Bureau of Statistics. 2019. Year Book of Agricultural
Statistics 2018, pp. 133-137. Bangladesh Bureau of Statistics,

Ministry of Planning, Government of the People’s Republic of
Bangladesh, Bangladesh: Dhaka.

Capon S, James CS, Williams L, Quinn GP. 2009. Responses to flooding and
drying in seedlings of a common Australian desert floodplain
shrub: Muehlenbeckia florulenta Meisn. Environmental and
Experimental Botany 66: 178-185.

Cardoso, J.A, Jimenez, ].C,, Rao, .M., 2014. Waterlogging-induced changes
in root architecture of germplasm accessions of the tropical forage
grass Brachiaria humidicola. AoB. Plants. 6, plu017.

Cardoso, ].A,, Rincon, J., Jimenez, J.C,, Noguera, D., Rao, I.M., 2013. Morpho-
anatomical adaptations to waterlogging by germplasm accessions
in a tropical forage grass. AoB. Plants. 5, plt047.

Ezin, V., Pena, R. D. L. and Ahanchede. A. 2010. Flooding tolerance of
tomato genotypes during vegetative and reproductive stages.
Brazilian Journal of Plant Physiology, 22(1), 131-142
https://doi.org/10.1590/S1677-04202010000200007

Fageria, N.K,, Balingar, V.C,, Clark, R.B., 2006. Root architecture. Physiology
of Crop Production, The Haworth Press Inc, New York, London,
Oxford, pp. 23-60.

FAO. 2015. Food and Agriculture Organization of the United Nations.
Available at: http://www.fao.org/3/abc600e.pdf

Ganguly, S., Praveen, P. K, Para, P. A. and Sharma, V. 2017. Medicinal
Properties of chilli pepper in human diet: an editorial. ARC Journal
of Public Health and Community Medicine, 2(1), 6-7.

Hasanuzzaman M, Hossain MA, da Silva JAT, Fujita M. 2012a. Plant
responses and tolerance to abiotic oxidative stress: Antioxidant
defense is a key factor. In: Bandi V, Shanker AK, Shanker C,
Mandapaka M (eds.), Crop Stress and Its Management:
Perspectives and Strategies, pp. 261-316. Germany: Springer.

Jackson, M., and Colmer, T. 2005. Response and adaptation by plants to
flooding stress. Ann. Bot. 96, 501-505.
http://dx.doi.org/10.1093/aob/mci205

Kim, Y. Seo, C.W., Khan, A.L, Mun, B.G., Shahzad, R, Ko, JJW,, Yun, BW.,
Park, S.K, Lee, 1], 2018. Exo-ethylene application mitigates
waterlogging stress in soybean (Glycine max L.). BMC. Plant. Biol.
18, 3-16.

Kozlowski, T. T. 1984. Extent, causes, and impact of flooding. In: flooding
and plant growth. New York: Academic Press, 1-7.
https://doi.org/10.1016/B978-0-12-424120-6.50006-7

Kramer, P. ]. 1951. Causes injury to plants resulting from flooding of the
soil. Plant Physiology, 26, 722-736.
https://doi.org/10.1104/pp.26.4.722

Linkemer, G., Board, J. E. and Musgrave, M. E. 1998. Waterlogging effects
on growth and yield components in late-planted soybean. Crop
Science, 38, 1576-1584.

Lone, A. A, Khan, M. H,, Dar, Z. A. and Wani, S. H. 2018. Breeding strategies
for improving growth and yield under waterlogging conditions in
maize: A review. Maydica, 61, 11.

Maji, A. K. and Banerji, P. 2016. Phytochemistry and gastrointestinal
benefits of the medicinal spice, Capsicum annuum L.(Chilli): a
review. Journal of  Complementary and Integrative
Medicine, 13(2), 97-122.

Molla, M. R,, Rohman, M. M,, Islam, M. R., Hasanuzzaman, M. and Hassan, L.
2022. Screening and evaluation of chilli (Capsicum annuum L.)
genotypes  for  waterlogging  tolerance at  seedling
stage. Biocell, 46(7), 1613.

Nabhan, G.P., Kraft, K. and Friese, K.M., 2011. Chasing Chiles: Hot Spots
along the Pepper Trail. Chelsea Green Publishing, Vermont, USA.

Narsai, R., Howell, K.A,, Carrol], A., Ivanova, A., Millar, A.H., Whelan, J., 2009.
Defining core metabolic and transcriptomic responses to oxygen
availability in rice embryos and young seedlings. Plant. Physiol.
151, 306-322.

Nunez-Elisea, R., Schaffer, B., Fisher, ]. B., Colls, A. M. and Crane. J. H. 1999.
Influence of flooding on net CO2 assimilation, growth and stem

Cite the Article: Md. Nazmul Haq Rony, Ariful Islam, Md. Zablul Tareq, Md. Wahidul Islam, Mahmudul Hassan Farugqe,

Rahin Islam, Shaikat Mitra (2023). Effect of Waterlogging on Yield Attributes of Chilli. Journal CleanWas, 7(2): 83-87.



https://doi.org/10.1016/S0168-9452(03)00128-6
https://doi.org/10.1016/S0168-9452(03)00128-6
https://doi.org/10.1590/S1677-04202010000200007
http://www.fao.org/3/abc600e.pdf
http://dx.doi.org/10.1093/aob/mci205
https://doi.org/10.1016/B978-0-12-424120-6.50006-7
https://doi.org/10.1104/pp.26.4.722

Journal CleanWAS (JCleanWAS) 7(2) (2023) 83-87

anatomy of Annona species. Annals of Botany, 84, 771- 780.
https://doi.org/10.1006/anbo.1999.0977

Ota, Y., 1970. Diagnostic methods for the measurement of root activity in
rice plant. Japan. Agri. Research. Quarterly. 5, 1-6.

Pardales, J.R., Kono, Y., Yamauchi, A., 1991. Response of the different root
system components of sorghum to incidence of waterlogging. Env.
and. Experi. Bot. 31, 107-115.

Setter, T. and Waters, 1. 2003. Review of prospects for germplasm
improvement for waterlogging tolerance in wheat, barley and
oats. Plant Soil, 253, 1-34.
http://dx.doi.org/10.1023/A:1024573305997

Tareq, M. Z, Sarker, M. S. A, Sarker, M. D. H., Moniruzzaman, M.,
Hasibuzzaman, A. S. M. and Islam S. N. 2020. Waterlogging stress
adversely affects growth and development of Tomato. Asian
Journal of Crop, Soil Science and Plant Nutrition, 02(01), 44-50.

Vasellati, V., Oesterheld, M., Medan, D. and Loreti. J. 2001. Effects of
flooding and drought on the anatomy of Paspalum dilatatum.
Annals of Botany, 88, 355-360.
https://doi.org/10.1006/anbo.2001.1469

Walter, S., Heuberger, H. and Schnitzler. W. S. 2004. Sensibility of different
vegetables of oxygen deficiency and aeration with H202 in the
rhizosphere. Acta Horticulturae, 659, 499-508.
https://doi.org/10.17660/ActaHortic.2004.659.66

Wegner LH. 2010. Oxygen transport in waterlogged plants. In: Mancuso S,
Shabala S (eds.), Waterlogging Signalling and Tolerance in Plants,
pp. 3-22. Berlin: Springer.

Yaduvanshi, N,, Setter, T., Sharma, S., Singh, K. and Kulshreshtha, N. 2014.
Influence of waterlogging on yield of wheat (Triticum aestivum),
redox potentials, and concentrations of microelements in different
soils in India and Australia. Soil Research, 50, 489-499.
http://dx.doi.org/10.1071/SR11266

Zaidi, P.H., Rafique, S., Rai, P.K, Singh, N.N,, Srinivasan. G., 2004. Tolerance
to excess moisture in maize (Zea mays L.) susceptible crop stages
and identification of tolerant genotypes. Field. Crop. Res. 90, 189-
202.

Zou, X, Jiang, Y., Liu, L, Zhang, Z. Zheng. Y. 2010. Identification of
transcriptome induced in roots of maize seedlings at the late stage
of waterlogging. BMC. Plant. Biol. 10, 189.

~\L—j’)
P ————

Cite the Article: Md. Nazmul Haq Rony, Ariful Islam, Md. Zablul Tareq, Md. Wahidul Islam, Mahmudul Hassan Faruqe,

Rahin Islam, Shaikat Mitra (2023). Effect of Waterlogging on Yield Attributes of Chilli. Journal CleanWas, 7(2): 83-87.



https://doi.org/10.1006/anbo.1999.0977
http://dx.doi.org/10.1023/A:1024573305997
https://doi.org/10.1006/anbo.2001.1469
https://doi.org/10.17660/ActaHortic.2004.659.66
http://dx.doi.org/10.1071/SR11266

