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Leaf anatomy of maize as related to drought resistance
| at seedling growth stage
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Abstract

In the tropical and subtropical rainfed cultivated area, drought is one of
the most important problems constraints to maize production. It impairs the
germination process and seedling growth, thus reducing crop establishment and
consequently grain yield. Intermittence of drought during maize products still
cannot be forecasted currently. Understanding the responses of maize to
drought will be advantageous for improving drought resistance. Therefore, a
set of tropical maize cultivars was investigated for this purpose. Six maize
cultivars were tested in the experiments, The experiments were conducted in a
germinator and greenhouse during the germination period and seedling stage
respectivly.

In the germination and dehydration experiments after an initial
soaking, the kernels were desiccated. The rate and percent of regerrmination of
primary root length, number of mesocotyl roots, root and shoot dry weight were
measured and use as the indicative features for the evaluation of the resistance.
The results showed that, the primary root length was reduced by desiccation
treatment more than the shoot length. Under this treatment the average number
of mesocotyl roots of two maize cultivars whereas the others four proved to be
increased. Root and shoot dry matter are the important indicators which
should be considered in the selection of the resistance to dehydration during
germination.

Maize seedlings were grown in PVC tubes containing a mixture of sand
and loamy soil under the three soil moisture regimes, namely 30 (W3), 50(Wsq)
and 70 (Ws). The plants were grown under control conditions in the
greenhouse. Leaf area and shoot dry weight was shown to be very sensitive at
the Wjp,however, SUWAN 3 and KSX.2301 showed a high water use
efficiency when they were grown under both W,y and W, conditions.



The anatomical characteristics of the leaf were examined from the
second, third, and fourth fully expanded leaves of six maize cultivars under the
three soil moisture supply conditions. The number of veins per mm of leaf
width, and stomata frequency (SF) on the adaxial and abaxial surfaces were
" increased due to the W3,. The observations on both leaf surfaces of the six
maize cultivars indicated that the adaxial SF was 21-34% lower than the abaxial
SF depending on leaf position when the plants were grown under W70. There
were significant differences in SF for all examined leaf positions between the
maize cultivars which were grown under W,y and W3, conditions. Moreover,
the increment of SF due to water stress was significant in all leaf positions.





