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Heterosis of Water Uptake Ability by Roots of Maize at Cell Level
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Abstract: Cell pressure probe technique has been extensively used to study plant water relations at cell level. Effect of numerous
internal or external factors on water uptake by plant root cells has been studied. However, the feasibility of this technique for in-
vestigating the difference of water related parameters among varieties of the same plant species has not been reported. In this pa-
per, the cell pressure probe was employed to study cortex cell water related parameters of primary roots among three different
maize genotypes (F; hybrid of HD4, its female parent T4, and male parent 478) under normal and water stress conditions. The
water stress was simulated with PEG-6000 with ¥ value of —0.2 MPa. As to the size of root cortex cells, the diameter, length and
volume of cells represented as F;> female parent > male parent under both conditions, and there was significant differences of
volume among the three maize genotypes. Water stress reduced cell diameter and length obviously so as to decreased volume
significantly. The root cortex cell turgor of the three maize genotypes was approximately 0.6 MPa and the genotypic difference
was not noticeable under normal culture condition. By contrast to normal condition, cell turgor values of the three maize geno-
types were decreased by 0.2—0.3 MPa under water stress condition and cell turgor of male parent was significantly lower than that
of the other two varieties. The volumetric elastic modulus of the cell wall is a property of rigid cell wall which represents the
change in turgor of a cell caused by a given change of the relative volume. Value of elastic modulus represented as male parent >
female parent > F; under the two water levels and enhanced by water stress significantly. Moreover, the differences of elastic
modulus among the three maize genotypes were significant under water stress condition. The half time of water exchange repre-
sented as male parent > female parent > F; under the two water levels, and water stress prolonged half time; 50 umol L™ HgCl,
also prolonged half time, but 5 mmol L™' 2-mercaptoethanol reversed the effect partly and the final half time was even larger than
the original value. The cell hydraulic conductivity represented as F; > female parent > male parent under the two water levels, and
water stress noticeably decreased cell hydraulic conductivity. The results indicated that F; was better than the parents and showed
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heterosis in water uptake ability at cell level, and cell pressure probe worked well in the study of genotypic difference of cell water
related parameters. The above results also provide scientific references for breeding and selecting new genotypes of maize with
improved ability of water uptake by roots and with drought-resistance.
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