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Effects of Hypoxia on Barley Growth at Seeding Stage
adey gy’ i3 dunay’

Sawit Meechoui’  Chuckree Senthong®

ABSTRACT

Oxygen deficiency in barley root system (hypoxia) is an important problem of barley production in
paddy field. Three different hypoxia tolerance barley genotypes, SMG1, FNBLS#140 and BRBRF9629, were used
to determine the effects of hypoxia on growth, photosynthetic efficiency, dry matter accumulation rate and
partitioning coefficients of assimilate to the root of barley seeding. All genotypes were grown in stagnant agar
nutrient solution (as hypoxic condition) and aerated nutrient solution (as control) in plant growth chambers at
Lampang Agricultural Research and Training Center during March-April 1999. The results showed that hypoxia
stress reduced plant growth, especially root growth rate. All barley genotypes had also less dry matter partition-
ing of assimilate to their roots. Increasing photosynthetic rate for hypoxic adaptation was due to be highly leaf
chlorophyll efficiency. Among three genotypes, SMG1 had a consistent in photosynthetic efficiency under
hypoxia. Thus it could be slightly lower shoot and plant growth rate. Whereas FNBLS#140 had low photosyn-
thetic rate after 3-5 days of hypoxia, lower growth rates and dry matter partitioning of assimilate to the roots
than SMG1. BRBRF9629 could not maintain photosynthetic rate after hypoxia. It caused to be the lowest growth

rates and dry matter partitioning of its assimilate to the roots.

Key word : barley, Hordeum vulgare, growth rate, photosynthetic efficiency, partitioning of assimilation.
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Figure 1 Oxygen concentration and temperature in different nutrient solution (a); and daily climatic controlled

in plant growth chamber (b) in the experiment.

Note: Two nutrient solutions in the experiment; A = aerated nutrient solution; S = stagnant agar nutrient

solution; Daily climatic data in growth chambers: PPFD = photosynthetic photon flux density (micromole

photons/m*/s), RH = relative humidity (%), Temperature = dairy air temperature ('C)
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Table 1 Shoot, root and plant growth rates, including dry matter partitioning to the root of barley varieties/

genotypes grown in aerated and stagnant agar nutrient solution in the growth chambers.

Treatment Varieties  Shoot growth rate Root growth rate  Plant growth rate  Partitioning coefficient
/genotypes (g/plant/day) (g/plant/day) (g/plant/day) of assimilate to root
b r b r b r (%)

Aerated SMG1 054 0985** 0.3 0.987** 0.63 0.988** 20.64
FNBLS#140 064 0924** 0.14 0.817* 0.7 0.856* 19.72
BRBRF9629 053 0.866* 0.14 0.965** 0.70 0.970** 20.00

Stagnant ~ SMG1 0.41  0.906* 0.04 0.982** 0.48 0.987** 8.33
FNBLS#140 0.30 0.807* 0.03 0.904* 0.38 0.915* 7.90
BRBRF9629 034 0857 0.01 0.862* 0.31 0.903* 3.23
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Figure 2 Phosynthetic rate (a), transpiration rate (b), stomatal resistance (c) and chlorophyll efficiency (d) of
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barley genotypes grown in aerated and stagnant agar nutrient solution in the growth chambers.

Each data were represented the means and Htandard deviations of four replications of barley variety/

genotypes.
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