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Introduction

Salt stress is a major problem for today's globally focused commercial agriculture (Seleiman et al., 2021a). Aside
from soil salinity, one of the main factors affecting the yield of agriculture is using saline water for irrigation,
especially in low-lying coastal areas of certain countries (Daliakopoulos et al., 2016). Reduced plant growth due to a
decline in relative water potential is one of the negative consequences of salt stress; another is the short and long-term
unfavorable impact on soil and water quality (Seleiman et al., 2021b; EL-Sabagh et al., 2019). Water stress and salt
stress are related, and even in situations when soil moisture content is not a limiting factor for crop production, both
stresses have an impact on plant development and, eventually, the yield of plants (EL-Sabagh et al., 2020). Maize,
like other C4 plants, can flourish in both saline and non-saline environments due to its capacity to adapt to stress and
its relative tolerance to salinity (Khaliq ez al., 2019). The ultimate effect on plant productivity is dependent upon the
duration and intensity
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of the stress as well as the growth phase in which the stress arises, even though salinity negatively affects
maize development and yield qualities throughout the plant cycle (Billah ef a/, 2017). The early development
stage of maize is particularly susceptible to salt stress, compared to other row crops (Ullah ef al., 2023).
Maize (Zea mays L.) is the predominant cereal crop cultivated globally and has significant economic value
for the industry. Maize is the second most produced cereal crop in the world, behind wheat. Maize has the top
position in Latin America and Africa among developing nations, while it ranks third in Asia, leading to rice
and wheat (Biswas ef al., 2023). Due to a change in worldwide demand for maize crops, especially in
developing countries, the amount demanded is expected to increase from 282 million tons in 1995 to 530
million tons in 2023 (FAOSTAT, 2023). Maize exports have a gross profit per hectare that is 2.4 times
greater than that of wheat or rice. According to the Food and Agriculture Organisation (FAO), maize is also
more resistant to diseases and insect pests (Masudul ef al., 2017). Maize has the position of the third most
significant grain crop in Bangladesh (Biswas et al., 2023). It is cultivated in a variety of soil types and
environmental conditions (Bagum et al., 2017). The maize cultivation area and production in Bangladesh for
the 2021-22 season totaled 4,76,492 acres and 4.26 million MT, respectively (BBS, 2022). The demand for
maize in Bangladesh is steadily rising, leading to growth in both production and consumption. However, it is
important to note that there exists a substantial gap between the demand and supply of maize (Islam and
Hoshain, 2022). The coastal area of Bangladesh comprises 19 districts, including 32% of the land which faces
the most significant risk of soil and water salinity. The research conducted by (Salehin et al., 2018) and
(Masuda et al., 2021) reveals a significant increase of around 26% in soil salinity within the specified
geographical area during 35 years. The observed progressive upward trend has resulted in adverse
consequences for soil fertility and maize production (Sikder ez al., 2016).

Maize is particularly vulnerable to salinity stress. Therefore, understanding how maize responds to salt stress,
its methods of resistance, and the overall alternatives for managing it will help improve the planning process
for maize in saline environments (Elhakem, 2019). Furthermore, salt has an impact on both the growth and
reproduction of plants, which may have significant consequences depending on the specific organ being
harvested, such as the stem, leaf, root, shoot, fruit, fiber, or grain. Shoot growth is often diminished to a
greater extent than root growth. The different effects of various mechanisms on plants depend upon many
aspects, such as the specific species, lines, age of the plant, ionic strength and composition of the salinizing
solution, and the particular organ under consideration (Masuda et al., 2020). Maize is used in several nations
for dietary and nutritional safety (Adnan et al., 2021). Food crop variety, nutritional variance, and food
security challenges may be effectively addressed by the implementation of a replacement diet (Pujiasmanto,
2014). Currently, there is an effort to include maize in the coastal cropping pattern, which is mostly alone
(Billah ef al., 2017). The study focused on a preference to choose rice-maize patterns rather than traditional
rice-rice and rice-wheat cropping patterns (Adnan et al., 2020). There is variation in the salt tolerance levels
of maize. Hence, it is essential to determine the appropriate lines for the saline region of the south-western
coast. The main challenges for determining salinity tolerance in the field are the differences in soil
physio-chemical conditions and variations in rainfall. Multiple research has been undertaken to investigate
the impact of salt on plant development (Achakzai et al., 2010; Akram et al., 2010; Majeed et al., 2014,
Hoque ef al., 2015). While previous research has examined maize cultivation (Hajong et al., 2023), the
current study aims to provide information about the potential of these maize lines in enhancing productivity
and increasing acreage in the southwestern coastal region of the country.

Materials and methods
Experimental setup and design

The experiment was carried out in the experimental field of MLT site, Batiaghata Khulna (AEZ-11) during
the Robi season of 2022-23. The soil of the experimental field was a clay loam in texture and medium-high
elevation. With low organic matter content in the brown ridge and high levels in the dark grey soils, the soil
was calcareous brown and dark grey. The High Ganges River Flood Plain (22.8875 °N latitude and 89.5167
°E longitude), was the site of the experiment location. Fifteen advanced lines of hybrid maize namely E6 X
E5, BMZ-9 x BIL-211, E-34 x BIL-211, 900M-4 x Bill-28, E-5 x E-6, BIL-79 x Pinacle-16, Pinacle-10 x
BMZ-9, BIL-106 x CML-480, BIL-18Y x BIL-211, Pinacle-3 x BIL-211, BIL-157 x BIL-28, BIL-216 x
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900M-1, 981, and P-3355 were evaluated in the research. The unit plot size was 3m x 2m and the spacing
maintained was 60cm x 25cm. Each plot consist of had 40 plants. The experiment was laid out in a
Randomized Complete Block Design (RCBD) design with three replications.

Land preparation and fertilization

Before experimentation, the field was thoroughly prepared to provide ideal condition for the development of
crops. The soil was tilled three to four times using a power tiller to obtain optimal tilth. Experimental plots
were fertilized with 230-48-90-43-3.5-1-5000 kg ha-1of N-P-K-S-Zn-B and cowdung. One third of N and
full qugntity of other fertilizer were applied at the time of final land preparation. The remaining quantity of
N were applied in two equal splits as top dress at 25-30 days after sowing and 40-45 DAS.

Crop growth and harvest

Seeds were sown on 29 December, 2022. Thinning and weeding were conducted as per necessary, and no
unusual occurrences of insect pests or diseases were found. The crop was harvested on 26 April, 2023.

Soil salinity monitoring and data collection

The average soil salinity was constantly monitored throughout the growth period of the crops. The EC meter
(HANNA: HI 9835) was used to collect measurements at 15-day intervals. The results showed a wide range
of soil salinity, suggesting the presence of fluctuating soil conditions and their possible influence on crop
development. Data on yield and yield contributing characters such as Plant height (cm), Ear height (cm),
Plant stand Plot™', Plant lodging (%), Days to tasseling, Pistillate formation, Cob length (cm) Grain
rows Cob™!, Number of grain Cob’!, 1000 grain weight (g), Harvest index (%) and Yield (t ha') were recorded
plot wise. The dates of soil salinity data during different growth stages of mentioned entitled were recorded.

9 .06 8.33

Soil Salinity (dS/m)

Date

Figure 1. Soil salinity during crop growing period at Batiaghata, Khulna.

Economic yield
Harvest Index % = — ; - X 100
Biological yield
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Statistical analysis

Five plants were taken from each plot for data collection. Collected data were statistically analyzed by
Software R (version 4.1.2). The significance of the difference between pairs of mean values was compared
by the least significance difference (LSD) test at 5% level of probability.

Table 1. Average rainfall (mm) and temperature (°C) during the experimental period from May 2022 to
April 2023 in Batiaghata, Khulna

Month Weekly rainfall (mm) Monthly Temperature’C
rainfall (monthly average)
1st week 2nd 3rd 4th week (mm) Maximum Minimum
week week

May-22 34.00 20.0 0.3 116.0 170.3 34.66 27.26
Jun-22 0 2.0 47.0 14.0 63 29.18 28.18
Jul-22 50.0 19.0 20.0 24.0 113 33.80 27.91
Aug-22 51.0 48.0 60.0 10.0 169 33.43 27.71
Sep-22 0.7 149.0 163.0 0.8 313.5 46.15 27.30
Oct-22 50.0 0.2 0.6 17.0 67.8 32.79 25.06
Nov-22 0 0 0 0 0 30.43 19.49
Dec-22 0 0 0 0 0 27.28 16.19
Jan-23 0 0 0 0 0 25.00 14.65
Feb-23 0 0 0 0 0 29.71 18.84
Mar-23 0 0 25 96 121 32.59 21.86
Apr-23 19 0 0 15 34 48.91 25.36

Source: Meteorological Station Khulna.

Results and discussion
Plant height (cm)

Plant height is a crucial morphological characteristic that highly predicts the presence of growth resources.
Significant variation in mature plant height (cm) across the different lines are presented in Table 2. Plant
height of hybrid maize lines ranged from 105.33 cm to 182.33 cm. The tallest plant was observed in E6 | E5
(182.33 cm) which was statistically similar to BIL-157 x BIL-28 (182.10 cm), BIL-18Y x BIL-211 (181.77
cm), 900M-4 x Bill-28 (180.77 cm) and E-34 x BIL-211 (180.66 c¢m) and the smallest in BIL-106 x
CML-480 (105.33 cm). These results are in accordance with the results of Ali et al. (2020) who also reported
difference of plant height in various hybrids ranges from 166.01 to 200.70 cm.

Plant stand plot’

Plant stand is an important parameter for determining seed quality, replanting decisions, identify problems,
agricultural operations, estimate potential yield loss and the yield. Significant difference in Plant stand plot™
among the different maize lines are presented Table 2. Plant stand plot’ ranged from 36.00 to 40.00. The
highest crop stand plot! was found BMZ-9 x BIL-211 (40.00) and 900M-4 x Bill-28 (40.00) which were
statistically similar with BHM-16 (Check) (39.67), P-3355 (39.67), BIL-79 x Pinacle-16 (39.67), BIL-216 x
900M-1 (39.00), E-34 x BIL-211(38.67) and E-6 x E-5 (38.67) and the lowest number of plant stand plot
was found BIL-106 x CML-480 (35.00) followed by E-5 x E-6 (35.00) Table 2. Ali et al. 2020 reported
significant variation among eleven cultivars and those more or less similar in comparison with this finding
whose ranged between 39.00 to 42.00 plants/six-meter square plot.
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Plant lodging (%)

Stalk strength is a particularly important and quantifiable indicator of maize. Plant lodging, which may result
from mechanical instability of the plant structure, external factors like wind or both, can cause the physical
collapse of the plant canopy. Plant lodging of hybrid maize lines ranged from 0.00% to 12.50% where
maximum plant lodging was recorded BIL-106 x CML-480 (12.50%) which was statistically similar to E-5
x E-6 (10.00%) and BIL-18Y x BIL-211 (9.16%) and minimum was BMZ-9 x BIL-211 (0.00%) statistically
similar by 900M-4 x Bill-28, BIL-79 x Pinacle-16, BHM-16 (Check), P-3355, BIL-216 x 900M-1, Pinacle-3
x BIL-211, E-34 x BIL-211 and E-6 x E-5 in Table 2. Few previous research on lodging of maize cultivars
was found Zhao et al. (2015) was 8 to 12%, Chang et al. (2016) was 5 to 16%, Ma et al. (2014) was 5 to 60%
and Chen ef al. (2012) was 2 to 7 % all were more or less similar with my result.

Ear height (cm)

Ear height is phenotypic parameter that reveal important agronomic traits in maize which directly affect
lodging resistance and ultimately relate to maize yield. Significant difference in ear height (cm) among the
different lines were found (Table 2). The ear height ranged from 43.66 cm to 97.44 cm. The maximum ear
height was recorded in 981 (97.44 cm) followed by BMZ-9 x BIL-211 (95.44 cm), Pinacle-3 x BIL-211
(90.22 c¢cm) and minimum in BIL-106 x CML-480 (43.66 cm). Ratul et al. (2017) revealed significant
difference among 15 genotypes for this trait. The mean value ear height of fourteen genotypes were 48.53cm.

Days to tasseling

Significant variation in days to tasseling among the different hybrid maize lines was found (Table 2). Tassel
formation ranged from 66 to 69 where longest duration taken in the line P-3355 (69) and the shortest duration
taken in E5 x E 6 (66) which was followed by Pinacle-10 x BMZ-9 (66.33), Pinacle-3 x BIL-211 (66.33) and
BIL-106 x CML-480 (66.67). Ratu ef al., (2017) observed highly significant variation (52.67 to 59) among
15 genotypes in days to tasseling. Toungos et al. (2019) observed significant difference (57 to 63) in days to
tasseling.

Pistillate formation

A comparison of the several hybrid maize lines reveals a significant difference in Pistillate formation (Table
2). Pistillate formation ranged from (72 to 74 DAS) where longest duration taken line BIL-79 x Pinacle-16
(74 DAS), E-34 x BIL-211 (74 DAS), BMZ-9 x BIL-211 (74 DAS), BIL-18Y x BIL-211 (74 DAS), BIL-216
X 900M-1 (74 DAS) and 981 (74 DAS) and shortest duration taken BIL-106 x CML-480 (72 DAS). These
results were supported by Khan et al. (2017).
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Table 2. Agronomic performance of different line of maize in 2022-23

Lines Plant Plant Plant Ear Days to Pistillate
height stand lodging height Tasseling formation
(cm) plot™! (%) (cm) (DAS)
E-6 x E-5 18233a 38.67a 333¢c  73.88 bed 66.00 e 73 ab
BMZ-9 x BIL-211 179.22a  40.00 a 0.00 c 95.44 ab 66.67 cd 74 a
E-34 x BIL-211 180.66a  38.67a 333¢c  83.77 abc 67.00 ¢ 74 a
900M-4 x Bill-28 180.77a  40.00 a 0.00 c 69.77 cd 68.00 b 73 ab
E-5x E-6 179.33a  36.00c 10.00a  89.33 abc 66.00 e 73 ab
BIL-79 x Pinacle-16 172.10ab  39.67 a 0.83¢c 56.16 de 67.00 ¢ 74 a

Pinacle-10 x BMZ-9 176.33ab 38.33ab 4.16bc 88.21abc  66.33 de 73 ab
BIL-106 x CML-480 105.33c¢  35.00c 12.50 a 43.66¢ 66.67 cd 72b

BIL-18Y x BIL-211 181.77a 3633bc 9.16a 85.65abc  67.67b 74 a
Pinacle-3 x BIL-211  180.77a 39.00bc  2.50c  90.22abc  66.33 de 73 ab
BIL-157 x BIL-28 182.10a 38.33ab 4.16bc 73.88bcd  68.00b 73 ab
BIL-216 x 900M-1 168.10ab  39.00 a 2.50c 80.55abc  68.00b 74 a
981 179.77a 3833ab 4.16bc 97.44 a 68.00 b 74 a
P-3355 177.99a 39.67a 0.83¢c  79.44 abc 69.00 a 73 ab
BHM-16 (Check) 148.99b 39.67a 0.83 ¢ 70.67 cd 68.00 b 74 a
LSDO0.05 28.84 2.34 5.02 22.48 0.57 1.49

CV% 10.04 3.61 60.24 1741 0.50 1.21

Cob length (cm)

Significant variation in cob length (cm) among the hybrid maize lines are presented in Table 3. Cob length
ranged from 15.10 cm to 20.68 cm. The highest length was observed in E-34 x BIL-211 (20.68 cm) which
was statistically similar to BIL-79 x Pinacle-16 (19.64 cm), Pinacle-3 x BIL-211 (19.16 cm) and the lowest
in 981 (15.10 cm). The results of the study showed parallelism with those of Eren ef al. (2016) in terms of
cob length ranged 24.3 to18.6 cm. Mtyobile (2021) found significant variation ranged from 15.33 to 20.00
c¢m and are in line with the present findings.

Grain rows Cob!

The number of rows cob™ is a genetically controlled factor but environmental and nutritional level may also
influence the number of rows cob™!. The more number of rows per cob results in more grain yield. The maize
line in Grain rows Cob™! showed significant difference from one another (Table 3). Grain rows Cob ! ranged
from 14.00 to 20.55. The higher Grain rows Cob™! was observed in E-34 x BIL-211 (20.55 cm) followed by
BIL-79 x Pinacle-16 (19.02) and the lowest was found in BIL-106 x CML-480 (14.00). These results are in
agreement with Tahir et al. (2008), Jahangirlou ef al. (2021) and Namo and Kyenpiya (2012).
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:
RE, §
E-34 x BIL-211 |8

RE,
216 900M-1 @

Figure 2. Pictorial view of different maize lines during the study period.

Number of grain Cob’’

Grain yield is directly related to number of grains per cob. The greater number of grains per cob results in
more grain yield. A comparison of the several maize lines shows a significant variation in number of grain
Cob™' (Fig 3). Number of grain Cob™ ranged from 407 to 732.76. The higher number of grain cob™ found in
E-34 x BIL-211 (732.76) statistically similar to BIL-79 x Pinacle-16 (674.02), Pinacle-3 x BIL-211 (632.14)
and the lowest observed in BIL-106 x CML-480 (407). These results were in line with Tahir ef al. (2008)
(436 to 648), Jahangirloul ef al. (2021) (560 to 768), Namo and Kyenpiya ef al. (2011) (253 to 428).
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Figure 3. Variation in number of grain clob of different maize lines. Vertical bar represents Isd at 5% level
of significance

1000 grain weight (g)

There was a significant difference in 1000 grain weight (g) among the maize lines.1000 grain weight (g)
ranged from 266.25 (g) to 353.23. The highest 1000 grain weight (g) was produced in E-34 x BIL-211
(353.23 g) followed by Pinacle-3 x BIL-211 (330.00 g) and BIL-157 x BIL-28 (320.00 g) and the lowest was
BIL-106 x CML-480 (266.25 g). This was due to the fact that 1000-grain weight is a genetically controlled
factor. The more or less similar results were also reported by Tahir ef al. (2008). Ali et al. (2020) found
significant variation among 11 cultivars (235 to 363.5g).

Table 3. Yield and yield contributing parameters of different line of hybrid maize in 2022-23

Lines Cob length Grain rows 1000 grain Harvest index
(cm) Cob™! weight (g) (%)
E-6 x E-5 1644 c 16.65 de 288.31 de 34.15 de
BMZ-9 x BIL-211 17.88 bc 16.62 cde 292.00 cd 35.44 cde
E-34 x BIL-211 20.68 a 20.55a 35333 a 46.14 a
900M-4 x Bill-28 15.75 ed 15.35 de 272.43 de 33.14 de
E-5x E-6 18.41 be 16.00 de 296.71 cd 36.72 cde
BIL-79 x Pinacle-16 19.64 ab 19.02 ab 346.a 45.03 ab
Pinacle-10 x BMZ-9 18.32 be 18.00 be 302.03 cd 37.50 cd
BIL-106 x CML -480 13.22 ¢ 14.00 e 266.25 e 3l.1le
BIL-18Y x BIL-211 17.02 16.00 de 300.00 cd 37.00 cd
Pinacle -3 x BIL-211 19.16 ab 18.10 be 330.00 ab 42.61 abc
BIL-157 x BIL-28 18.44 be 18.00 be 320.00 be 39.82 bed
BIL-216 x 900M-1 18.05 be 16.05 de 31033 cd 38.06 cd
981 15.10 cd 16.10 de 283.34 de 34.00 de
P-3355 17.55 be 16.00 de 290.21 de 35.02 de
BHM-16 (Check) 18.24 be 17.00 cd 300.10 cd 37.12 cd
LSDO0.05 1.81 1.93 2.362 0.53
CV% 16.44 0.09 4.71 7.4
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Yield

Significant difference was seen among the lines of maize in respect of maize yield. Yield ranged from 3.55
to 10.29 t ha!. The highest grain yield was produced in E-34 x BIL-211 (11.37 t ha'') followed by Pinacle-3
x BIL-211 (9.71 t ha-1) and BIL-79 x Pinacle-16 (9.09 t ha') and the lowest was BIL-106 x CML-480 (3.53
t ha''). Factors like cob length, grain row clob”!, number of grain cob™, and 1000-grain weight etc. directly
affect the yield. These results are in partial agreement with Gul et al. (2020) (12.35 to 15.50 t ha'). Maryam
et al. (2017) found grain yield ranged from 7.19 to 11.57 t ha”! among 8 cultivars. Ali et al. (2020) obtained
6.92 to 5.90 t ha' among 11 cultivars.

14 -
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Figure 4. Variation in yield (t ha™!) of different maize lines. Vertical bar represents LSD at 5% level of
significance.

Harvest index (%)

Significant variation in Harvest index (%) among the hybrid maize lines are presented in Table 3. Harvest
index (%) ranged from 31.11% to 46.14%. The highest Harvest index (%) was found in E-34 x BIL-211
(46.14%) followed by BIL-79 x Pinacle-16 (45.03%) and Pinacle-3 x BIL-211 (42.61%) and the lowest was
BIL-106 x CML-480 (31.11%). Armen et al. (2007) and Nazir et al. (2010) reported fit more or less similar
of harvest index in maize and wheat respectively.

Conclusion

All of the yield-contributing characteristics among the fifteen evaluated maize lines showed significant
variation in the present study. Number of grain Cob™, 1000 grain weight (g) was much greater and lower
Plant lodging (%) for E-34 x BIL-211 than other hybrid lines. Notably, E-34 x BIL-21showed greater seed
yield by having more pistillate formation. The line E-34 x BIL-211 performed better in terms of growth and
yield, according to salinity stress condition, and showed higher Harvest index (%). So, it can be suggested for
cultivation in the Khulna region during the Robi season under salinity prone area. Pinacle-3 x BIL-211, E-5
x E-6 and P-3355 are also encouraging lines for saline fallow conditions according to their yield performance.

Conflict of interest
All authors declare that they have no conflict of interest.
References

Achakzai AK, Kayani SA and Hanif Z. 2010. Effect of salinity on uptake micronutrients in sunflower at early
growth stage. Pakistan Journal of Botany, 42:129-39.

80



Rahman et al. (2025)

Adnan KMM, Anindita S, Ara R, Tama Z and Pooja P. 2021. Profit efficiency and influencing factors for the
inefficiency of maize production in Bangladesh. Journal of Agriculture and Food Research, 5:100161.

Adnan KMM, Ying L, Ayoub Z, Sarker SA, Menhas R, Chen F and Yu MM. 2020. Risk Management
Strategies to Cope Catastrophic Risks in Agriculture: The Case of Contract Farming, Diversification
and Precautionary Savings. Agric,10(8):351.

Ahmed SQ, Khan S, Ghaffar M and Ahmed F. 2011. Genetic Diversity Analysis for Yield and Other
Parameters in Maize (Zea mays L.) Genotypes. Asian Journal of Agricultural Sciences, 3(5):385-388.

Akram M, Ashraf MY, Ahmad R, Waraich EA and Ishfag M. 2010. Screening for salt tolerance in maize (Zea
mays L.) hybrids at an early seedling stage. Pakistan Journal of Botany, 42:141-54.

Ali A, Adnan M, Abbas A, Javed MA, Safdar ME, Asif M, Imran M, Igbal T, Rehman FU and Ahmad R.
2020. Comparative performance of various maize (Zea mays L.) cultivars for yield and related
attributes under semi-arid environment. International Journal of Agriculture and Biology, 36(4):
63-66.

Armen RK, Stockle CO, Huggins DR and Viega LM. 2007. A simple method to estimate harvest index in
grain crops. Field Crops Research,103: 208-216.

Bagum SA, Billah M, Hossain N, Aktar S and Uddin MS, 2017. Detection of salt tolerant hybrid maize as
germination indices and seedling growth performance. Bulgarian Journal of Agricultural Science,
23(5):793-798.

BBS. 2022 Yearbook of Agricultural Statistics, Bangladesh Bureau of Statistics. Statistics and Informatics
Division (SID), Ministry of Planning, Government of the People’s Republic of Bangladesh. 94-95

Billah M, Latif MA, Hossain N and Uddin MS. 2017. Evaluation and selection of salt tolerant hybrid maize
under hydroponics culture. Crop Research, 18(3):481-489.

Biswas R, Molla MMU, Faisal-E-Alam M, Zonayet M and Castanho RA. 2023. Profitability Analysis and
Input Use Efiiciency of Maize Cultivation in Selected Areas of Bangladesh. Land, 12(1):23.

Chang JF, Zhang HH, Li HP, Dong PF and Li CH. 2016. Effects of different row spaces on canopy structure
and resistance of summer maize. Acta Agronomica Sinica, 42:104-112.

Chen SH, Chen HL, Shen XS, Wang CT, Zhang YL and Liu DH. 2012. Effects of planting density and
nitrogen application on yield and lodging of mechanized sowing summer maize. Southwest China
Journal of Agricultural Sciences, 25:85-88.

Daliakopoulos IN, Tsanis IK, Koutroulis A, Kourgialas NN, Varouchakis AE, Karatzas GP and Ritsema CJ.
2016. The threat of soil salinity: A European scale review. Science of the Total Environment,
573:727-739.

Gul H, Rahman S and Shah N. 2020. Adoptability and comparison of commercial maize hybrids for yield and
yield attributes. European Journal of Biotechnology and Bioscience, 8(2):39-2.

EL-Sabagh A, Hossain A, Bartutcular C, Igbal MA, Islam MS, Fahad S, Sytar O, Cig F, Meena RS and
Erman M. 2020. Consequences of salinity stress on the quality of crops and its mitigation strategies for
sustainable crop production: an outlook of arid and semi-arid regions. In: Environment, Climate, Plant
and Vegetation Growth. Springer:Cham. 503-533.

EL-Sabagh A, Hossain A, Bartutcular C, Islam MS, Ratnasekera D, Kumar N, Meena RS, Gharib S, Saneoka
H and da Silva JA. 2019. Drought and salinity stress management for higher and sustainable canola
(Brassica napus L.) Production: A critical review. Australian Journal of Crop Science, 13(1):88-96.

Eren B, Keskin B, Yilmaz IH and Karakus B. 2016. Determination of yield and some plant features of grain
corn varieties. VII International Scientific Agriculture Symposium. Agrosym. 1073-1079.

81



Salt Tolerant Maize Evaluation in Coastal Bangladesh

FAOSTAT. 2023. FAO Statistical Database: Production and Trade. Available: http://faostat.fao.org

Hajong P, Mondal S, Islam MA and Ghosh A. 2023. Economics of maize cultivation at selected intensive
areas of Bangladesh. International Journal of Agricultural Research, Innovation and Technology,
13(2):70-78.

Hoque MM, Jun Z and Guoying W, 2015. Evaluation of salinity tolerance in maize (Zea mays L.) genotypes
at seedling stage. Journal of BioScience and Biotechnology, 4:39-49.

Hu D, Li R, Dong S, Zhang J, Zhao B, Ren B, Ren H, Yao H, Wang Z and Liu P. 2022. Maize (Zea mays L.)
responses to salt stress in terms of root anatomy, respiration and antioxidative enzyme activity. BMC
Plant Biology, 22(1):1-17

Hussain I, Naveed S and Shah S. 2016. Growth and yield of Maize hybrids as effected by different sowing
Dates in Swat Pakistan. Pure and Applied Biology, 5(1):114-20.

Islam MR and Hoshain S. 2022. A brief review on the present status, problems and prospects of maize
production in Bangladesh. Research in Agriculture, Livestock and Fisheries, 9(2):89-96.

Jahangirlou MR, Akbari GA, Alahdadi I, Soufizadeh S, Kumar U and Parsons D, 2021. Phenotypic Traits,
Grain Yield and Yield Components of Maize Cultivars Under Combinations of Management Practices
in Semi-arid Conditions of Iran. International Journal of Plant Production, 15(3):459-471;
DOTI:https://doi.org/10.1007/s42106-021-00151-7.

Khan B, Nausherwan NN, Magsood Q, Mudassar A, Muhammad H, Anisa I, Hussain A, Israr A, Khan K and
Maleeha A. 2017. Genetic variability in different maize (Zea mays L.) genotypes for comparative
yield performance under local conditions of Rawalakot, Azad Jammu and Kashmir. International
Journal of Biosciences,11(3):102-107.

Khaliq A, Igbal MA, Zafar M and Gulzar A. 2019. Appraising economic dimension of maize production
under coherent fertilization in Azad Kashmir, Pakistan. Cust Aging, 15(2):243-253.

Ma D, Xie R, Liu X, Niu X, Hou P, Wang K, Lu Y and Li S. 2014. Lodging-related stalk characteristics of
maize varieties in China since the 1950s. Crop Science, 54:2805-2814.

Majeed A., Hag MA, Akhtarand J and Basra SMA. 2014. Screening of maize genotypes against poor quality
water in solution culture. Journal of Agricultural Research, 52:356-68.

Magbool MM, Wahid A, Ali A, Khan S, Irshad S and Batool S. 2020. Screening of maize hybrids against salt
stress under hydroponic culture. Cereal Research Communications, 25:1-7.

Masuda MS, Azad MAK, Hasanuzzaman M and Arifuzzaman M. 2021. Evaluation of salt tolerance in maize
(Zea mays L.) at seedling stage through morphological characters and salt tolerance index. Plant
Physiology, 26(3):419-427.

Masuda MS, Azad MAK and Arifuzzaman M. 2020. Variability and Salt tolerance screening of maize (Zea
mays L.) inbred lines at seedling stage. Journal of Chemical, Biological and Physical Sciences,
10(4):580-591.

Masudul MH, Resmi SI, Islam MSH and Hossain MM. 2017. Farmer’s profitability of maize cultivation at

Rangpur district in the socio-economic context of Bangladesh: An empirical analysis. International
Journal of Applied Research, 3:794-800.

Mtyobile M. 2021. Evaluation of the yield performance of maize cultivars (Zea mays L.) in a Semi-Arid
Region of the Eastern Cape Province. African Journal of Food Science and Technology, 7(3):327-330;
DOI:https://doi.org/10.17352/2455-815X.000126.

Nazir H, Zaman Q, Amjad M, Nadeeman A and Aziz. 2010. Response of maize varieties under
agroecological conditions of Dera Ismail khan. Journal of Agricultural Research, 48(1):59-63.

82



Rahman et al. (2025)

Namo OAT and Kyenpiya ED. 2012. Screening of some cultivated hybrids of maize (Zea mays L.) for
productivity in the Jos-Plateau environment. Global Journal of Agricultural Sciences, 11(1):5-11.
DOI:https://doi.org/10.4314/gjass.v11il.2.

Pujiasmanto SAB. 2014. Maize: the food, feed, and fuel, in: Proceeding International Maize Conference.
146-151

Raut SK, Ghimire SK, Kharel R, Kuwar CB, Sapkota M and Kushwaha UKS. 2017. Study of Yield and Yield
Attributing Traits of Maize. American Journal of Food Science and Health, 3(6):123-129.

Salehin M, Chowdhury MMA, Clarke D, Mandal S, Nowreen S, Jahiruddin M and Haque A. 2018.
Mechanisms and drivers of soil salinity in coastal Bangladesh. In Ecosystem services for wellbeing in
deltas. Cham, Switzerland: Springer International Publishing, 333-347.

Seleiman MF, Al-Suhaibani N, Ali N, Akmal M, Alotaibi M, Refay Y, Dindaroglu T, Abdul-Wajid HH and
Battaglia ML. 2021a. Drought stress impacts on plants and different approaches to alleviate its adverse
effects. Plants, 10(2):259.

Seleiman MF, Almutairi KF, Alotaibi M, Shami A, Alhammad BA and Battaglia ML. 2021b.
Nano-fertilization as an emerging fertilization technique: why can modern agriculture benefit from its
use?. Plants, 10(1):2.

Sikder MU, Haque MA, Jodder R, Kumar T and Mondal D. 2016. Polythene mulch and irrigation for
mitigation of salinity effects on maize (Zea mays L.). The Agriculturists, 14(2):1-3.

Tahir M, Tanveer A and Ali A. 2008. Comparative yield performance of different maize (Zea mays L.)
hybrids under local conditions of Faisalabad-Pakistan. Pakistan Journal of Life and Social Sciences,
6(2):118-20.

Ullah MA, Sagar A, Mia MA, Tania SS, Jannat-E-Tajkia, Kabir MH, Hossain AKMZ, Rauf F and Rahman
MS. 2023. Mitigation of Salinity-Induced Growth Inhibition of Maize by Sedd Priming and
Exogenous Application of Salicylic Acid. Journal of Agriculture and Ecology, 24(6):100-109.

Zhao YS. 2015. The research on the relationship between the changes of maize stem structural compounds
and lodging resistance strength. MSc thesis, Shihezi University, China.

83



