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ABSTRACT : Wet-injury often occurs in upland cereals
growing in the paddy field due to oxygen deficiency in the
rhizosphere caused by excessive water in the soil. Under
hypoxia, energy metabolism is diminished causing non-
reversible damage to root cells. This study was conducted
to investigate effects of hypoxia on root growth and
enzymes involved in the fermentative energy metabolism
in upland cereals including barley, wheat, rye and triti-
cale. Young seedlings were subject to hypoxia for up to 7
days. Root fresh weight and dry weight were decreased
significantly by hypoxia for 5 to 7 days in all cereal seed-
lings. Root growth retardation under hypoxia was lowest
in barley. Hypoxia-induced increases in activity and
isozyme expression of alcohol dehydrogenase (ADH) and
lactate dehydrogenase (LDH) were commeonly observed in
roots of all cereal seedlings. The inherent ADH activity
levels were higher in barley but the hypoxia-induced
increases in ADH activities were lowest in barley than
other cereals. The inherent LDH activity levels were lower
in barley and the hypoxia-induced increases in LDH activ-
ities were lower in barley than other cereals. The results
suggest the importance of the rapid enhancement of fer-
mentative enzyme systems for increased tolerance to
hypoxia.
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A7} A K Thomson er al, 1989). Wb 2 &< dr7|z%
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Alcohol  dehydrogenase(E.C. 1.1.1.1; ADH)$ lactate
dehydrogenase (E.C. 1.1.1.27; LDH) &% 50mM Tris/
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. Growth of barley, wheat, rye, and triticale seedlings roots
under hypoxia. Root fresh weight (FW) and dry weight
(DW) under hypoxia relative to those under control
condition. Hypoxia (1 ppm of dissolved oxygen) was
induced by purging the culture solution with nitrogen gas
(N2) for 1, 3, 5 and 7 days, respectively. NH, Naehanssal-
bori; DW, Doowonchapssal-bori; EP, Eunpa-mil; TD,
Tapdong-mil; OL, Ol-homil; PD, Paldal-homil; SW,
Suwon 24.
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Fig. 2. Decrease in chlorophyll content of barley, wheat, rye, and
triticale seedlings under hypoxia for 5 days. Chlorophyll
contents were measured with chlorophyll meter (SPAD,
Minolta, USA) and expressed relative to the control
treatments of each variety. Hypoxia (1 ppm of dissolved
oxygen) was induced by purging the culture solution
with nitrogen gas (N2). NH, Naehanssal-bori; DW,
Doowonchapssal-bori; EP, Eunpa-mil; TD, Tapdong-mil;
OL, Ol-homil; PD, Paldal-homil; SW, Suwon 24.
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Fig. 3. Activities of ADH in the roots of barley, wheat, rye, and
triticale seedlings under hypoxia. Hypoxia (1 ppm of
dissolved oxygen) was induced by purging the culture
solution with nitrogen gas (N2) for 5 days. Air, air-purged
control. NH, Naehanssal-bori; DW, Doowonchapssal-bori;
EP, Eunpa-mil; TD, Tapdong-mil; O, Ol-homil; PD,
Paldal-homil; SW, Suwon 24,
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Fig. 4. Isozyme profiles of ADH in the roots of barley, wheat, rye,
and triticale seedlings under hypoxia. Hypoxia (1 ppm of
dissolved oxygen) was induced by purging the culture
solution with nitrogen gas (N) for 5 days. C, air-purged
control. NH, Naehanssal-bori; DW, Doowonchapssal-bori;
EP, Eunpa-mil; TD, Tapdong-mil; O, Ol-homil; PD, Paldal-
homil; SW, Suwon 24.
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Fig. 5. Activities of LDH in the roots of barley, wheat, rye, and
triticale seedlings under hypoxia. Hypoxia (I ppm of
dissolved oxygen) was induced by purging the culture
solution with nitrogen gas (N2) for 5 days. Air, air-purged
control. NH, Naehanssal-bori; DW, Doowonchapssal-bori;
EP, Eunpa-mil; TD, Tapdong-mil; O, Ol-homil; PD,
Paldal-homil; SW, Suwon 24.
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Fig. 6. Tsozyme profiles of LDH in the roots of barley, wheat, rye,
and triticale seedlings under hypoxia. Hypoxia (1 ppm of
dissolved oxygen) was induced by purging the culture
solution with nitrogen gas (N2) for 5 days. C, air-purged
control. NH, Naehanssal-bori; DW, Doowonchapssal-bori;
EP, Eunpa-mil; TD, Tapdong-mil; O, Ol-homil; PD, Paldal-
homil; SW, Suwon 24.
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