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Differences in m orphology and bi ochemistry between upl and a nd | owland
Cyperus rotundus L. were investigated. The lowland ecotype was observed to
develop longer and bigger root hairs, as well as greater tuber biomass. The
bulk of carbohydrate reserve in the lowland tuber was in the form of soluble
sugar, while that in the upland tuber was in the form of starch.

Alcohol d ehydrogenase ( ADH) act ivity was detected i nt he r oots of both
ecotypes upon germination in their respective habitats. Induction in enzyme
activity was observed in both ecotypes after 24-hour hypoxia amounting to as
much as 46.29-foldand 1 4.33-foldi nupl andan d| owland eco type,
respectively. When hypoxia was prolonged to 48 hours, the upland nutsedge
manifested a co ntinuous rise in ADH activity, whereas, down-regulation was
exhibited by the lowland counterpart.

Increases in soluble sugar were observed in the upland tuber during hypoxia,
implying r educed utilization. C onversely, decreases in so luble sugar w ere
evident in the lowland tuber up on g ermination and during hy poxia, the fold
decrease b eing hi gheri nt he | atter. M odulation i n su gar ut ilization w as
manifested by the lowland tuber during prolonged hy poxia (48-hours) as a
strategy to prevent early depletion of its carbohydrate store.

Starch m etabolism w as virtually passive in the upland tuber. O n the ot her
hand, i ncreases in st arch | evel w ere obse rved i n t he | owland t uber u pon
germination and dur ing hy poxia, possi bly because o fr educed ut ilization
during conditions of low oxygen availability.

It appeared that the tolerance of lowland Cyperus rotundus to hypoxia stems
from its capacity to accumulate large amounts of soluble sugar, coupled with
its remarkable abi lity to sl ow dow n its fermentation r ate d uring pr olonged
hypoxia. It did so by down-regulation of its ADH a ctivity and by exercising
prudence in the release of its stored carbohydrate. S uch co ncerted e fforts
ensured sustainability of substrate supply in the long run to avoid starvation
that might otherwise lead to injury and eventual death of the plant.



