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Soil salinity is the main problem limiting plant growth and productivity around the
world. This problem is more severe in arid and semi-arid regions. It is estimated that
approximately one third of the world’s irrigated lands and half of the lands in semi-arid
and coastal regions are affected by salinity®. In Bangladesh, salinity is one of the major
natural hazards hampering crop production. Coastal area in Bangladesh constitutes 20%
of the country of which about 53% are affected by different degrees of salinity®.
Agricultural land use in these areas is very poor. Declining land productivity with shift
towards negative nutrient balance is among the main concerns with food security
problem in the country. Improving plant resistance to salinity may provide yield stability
in subsistence agriculture®. Increased salinity induces specific changes at cell, tissue and
organ levels. These changes are physiological, morphological and anatomical in nature®.

Maize has become an important cereal crop in Bangladesh. Its position is 1st among
the cereals in terms of yield (maize: 5.30 mt/ha, wheat: 1.60 mt/ha and rice: 2.52 mt/ha)®
but in terms of area and production, it ranks 3rd just after rice and wheat. Because of
more nutritious status, it could be good source of nutrients for under-nourished and mal-
nourished population in Bangladesh. It is now widely used in the poultry farms as feed
and also used for human consumption in roasted and fried form. Anatomical changes
could compromise plant ability to conduct water and nutrients in high salinity. Thus, the
aim of this work was to determine, in the maize seedlings, anatomical alternations
produced by salt stress in order to understand salt-tolerance mechanisms.

Seeds of maize (Zea mays L. cv. BARI-7) were collected from Bangladesh Agricultural
Research Institute, Joydebpur, Gazipur. Seedlings were raised in earthen pots using sand
culture method®. Each pot (15 cm diameter) lined with plastic sheet were filled with
dried sand and a hole was made in the plastic sheet corresponding to hole at the bottom
of the pot for drainage of water. Sands were soaked with half-strength Hoagland solution
in control pot while the sands of salinity treatment were soaked with 200 mM NaCl
solution. Root and stem segments of both control and salinity treatment were taken from
51-day-old seedlings. Stem segments were collected from 1 cm above the sand surface
while roots from 3 cm below. Free hand sectioning of stem and root was made with the
help of a razor blade. The sections were stained in safranin and fast green and mounted
over the slide in 10% glycerin and studied under a compound microscope.
Photomicrographs of the sections were taken using a digital camera.
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Structural changes occurred in the vascular system of both stem and root under
salinity conditions. Plants under salinity stress showed smaller stem diameter than
control. There were reduction in cell sizes and vascular tissues in NaCl-treated plant. In
stem, vascular bundles were comparatively large with spherical metaxylem vessels in
control plant (Fig. 1A) while in NaCl-treated plant, these became smaller in size (Fig. 1B).
Root cross sectional area decreased in NaCl-treated plant compared to control. This was
due to reduction in cortical parenchyma as well as in vascular cylinder. In NaCl-treated
plants, there were nine metaxylem vessels with smaller cavity in the vascular cylinder
(Fig. 1D) compared to 12 prominent and comparatively large metaxylem vessels in the
control (Fig. 1C). There were several lacunae in the cortex of the control plant which

Fig. 1. Cross sections of stem (A & B) and root (C & D) of maize. A & C = control; B & D = At 200
mM NaCl. Vascular bundle in stem and cortical parenchyma, vascular cylinder as well as
number of metaxylem in root is reduced under salinity. Bar represents 100 pm.

were absent in the plants grown under salinity. Pith was smaller in salinity treated plants
compared to non-treated ones (Figs 1 C & D). Salinity reduced the number of metaxylem
and also reduced the size of the cavity in the root (Fig. D) while the metaxylem in the
stem became smaller in size under salinity (Fig. 1B). Reinhardt and Rost found reduced
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length and breadth of metaxylem in cotton seedlings grown under high saline
condition?®. Under saline treatment, significant reduction in height and width on cortex
and vascular tissue in Atriplex prostata was found by Li-Wen et al.®. Under salinity stress,
decreased number of xylem vessels with smaller size in Carthamus tinctorius was also
reported®. Increase in salinity resulted in a decrease in root diameter of Atriplex
semibaccata (19,

The change in diameter and number of xylem structure can affect water transport
capacity®. In salinity, vascular cylinder and cortical parenchyma was reduced,
suggesting that a low tolerance of this cultivar to saline environments due to a lower
capacity to conduct water and nutrients. So it may be concluded that a reduction in
vascular tissue dimensions would limit growth of this species under salt stress
conditions.
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