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CONSERVATION OF ASSIMILATES AND REUTILIZATION OF
CELLULAR CONTENTS IN PLANTS

Lou Chenghou
(Bejjing Agricultural University)

Abstract

In plant development, unlimited apical growth, expansion of plant body, and de-
velopment of reproductive organs are often achieved by the rising of new organs at the
expense of declining old. The essence of the assimilates accumulated through-out its life
period can be effectively conserved and reutilized. Consequently, nutrients requied for
new growth are supplied from two sources: those assimilates delivered by functioning
leaves and roots; and the essential cellular contents which consist of various
protoplamic constituents, metabolic products and materials in reserve. Among them
composites of N, P, K and other essential elements are in particular demand during
the early developmental stage of reproductive apparatus. Cellular contents withdrawn
from senesent tissues to feed the new growth must traverse from cell to cell before and
after their participation in long-distance vascular translocation.

In our two case —— studies ( garlic and wheat) concerning redistribution, evi-
dences have been collected to show that cellular contents must undergo partial disor -
ganization. forming various protoplasmic constituents and degraded sap. Transport of
such a mess at the source and the sink terminal is executed by intercellular movement
of protoplasmic constituents themselves through open plasmodesmata, as recorded in
videomicro graphys of living specimens. Formation of young cloves on top of excised
garlic scape depends entirely on cellular contents drawn from the withering scape
below. Noticeably, the total dry matter, water content, and N, P, K and transferred
in original proportions to the rising clove, leaving the cellulose skeleton behind. With-
drawal of cellular contents /n fto-f0, against their concentration gradiants, necessarily in-
volves integral action of living protoplasm. In the development of wheat ovule just be-
fore and soon after fertilization, where the embryo sac is enclosed within successive lay-
ers of nursery tissues, ephemeral in existence. Protoplasmic constituents built up in the
outer layer of nursery, from nutrients delivered by vascular trace will move in conjunc-
tion with cell sap consecutively into inner layers. Eventually the nursery tissues will
vanish in succession. The mode of such transport is in direct contradiction to the
conventional theory of vascular translocation.

Discussion is made as to its importance in crop productivity and in adaptation to
environmental stress.



