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Abstract: Early in 1983, E. P. Odum pointed out “redundancy can enhance the stability of a ecosystem”,
SHENG Chengfa firstly gave a concept of “growth redundancy” in 1991,and demonstrated the over-com-
pensation in crops. Many scientists carried out researches on the growth redundancy,putting whole inter-
esting in growth redundancy in crops resulting in departure from a state by which men can benefit the
most.

However,this is a subject for which,unfortunately,little evidence has been gathered. Growth redun-
dancy in plants was poorly understood by experiments,there was no direct experiment on proof of growth
redundancy in crops or in other plants.and seldom researches came to the issue of growth redundancy in no
crop plants. One reason lies in the fact that growth redundancy cannot be investigated directly and great
difficulties were encountered in defining “growth redundancy” and its degree. The lack of this work is sur-
prising,and must be addressed. Our comprehension of how growth redundancy emerges.works and evolves
will be sadly incomplete without a convincing proof of it and a concerted effort to understand the ecological
significance of growth redundancy.

In this paper,we illustrated root growth redundancy in water hyacinth (Eichhornia crassipes) ,a nor-
mally dominant species of aquatic macrophytes with typical fibrous root system.,and the growth redundancy
degree in plants lived in different habitats.

We conducted a series of experiments involved different hand-removal of roots to different Eichhornia
crassipes plants lived in 3 different habitats:solely lived,lived in Eichhornia crassipes population and coex-
isted with Hydrilla verticillata.a submerged plant easily found in freshwater ecosystems in Yangtze River

Basin. In each habitat, 3 plants were transplanted and lived for 2 weeks before the experiment. In experi-
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ments, the 3 plants in every habitats underwent 3 different hand-removal of roots respectively, 1/3 re-
moved,1/2 removed,and 2/3 removed.to test whether there is a growth redundancy.and.if there is,how
about the degree of it. The Eichhornia crassipes plants used for the experiment were selected from the
sprouts of the same mother plant with nearly the same leaves and roots to ensure a similar growth poten-
tial.

The plant growth situations,root quantity and root maximum length were investigated one week after
the experiments. We found, (i) in solely lived plants,the plant with 1/3 roots removed remained a natural
growth, with little new root emerged;the plant with 1/2 roots removed remained a natural growth but
many new roots emerged ;the plant with 2/3 root removed turned to had a weaken and very slow growth,
with little new root; (ii) lived in Eichhornia crassipes population, The plants with 1/3 and 1/2 roots re-
moved both have flowered,and had the same root growth situation to the corresponding experimental plant
in the former experiment. But,the one with 2/3 roots removed had only a declined ,not weakened ,growth
with some new roots. It can be said the root growth redundancy in plants lived in population turned out to
be much more than that in solely lived plants; (iii) coexisted with Hydrilla verticillata, The plants with 1/
3 and 1/2 roots removed both have flowered as in the 2™ experiment. The plant with 1/2 roots removed
had many long and new roots,and the one with 2/3 roots removed had a declined growth and some much
longer roots.

Our data provided evidence for that there does exit growth redundancy in root of Eichhornia crassipes.
The growth redundancy in root of Eichhornia crassipes plant lived in population or coexisted with Hydrilla
verticillata are much more than that of the solely lived plants.and the longer root length in plants coexisted
with Hydrilla verticillata was thought to be important for enhancing the competitive ability of Eichhornia
crassipes plant. Based on this fact,it is suggested that the growth redundancy is indispensable for improved
nutrient uptake in plants and enhanced competitive ability.

As a fundamental of redundancy,groth redundancy in plant organisms is thought to having basic ef-
fects on the other levels of redundancy. At levels of redundancy in plant,population,and ecosystem is ubiq-
uitous. They make the corresponding system in which they are more stable and can resist the random dis-
turbance in an quick and efficient way.

The results of the experiments also provided an evidence for the Connell’s theory of Intermediate dis-
turbance hypothesis. In our experiments,the 1/3,1/2,and 2/3 roots remove,compared with each other,can
be seen as slight.intermediate and severe disturbance respectively. The plants with 1/2 roots removed in
different habitats all produced much more new roots than the other two did. So,the intermediate distur-
bance to a plant is estimated could promote the growth of the part or organism in which there is growth re-
dundancy.

Absolutely,the redundancy is not the same as biodiversity. Every part of each redundancy shares the
same function or has the potential of it,while biodiversity is “the total sum of life’s variety”. But,the re-
dundancy parts.except sharing the same function in system,have obvious “diversity” between each other.
It’s believed that the redundancy in every different level in plant communities is somewhat similar to biodi-
versity.

Even though the results of laboratory studies cannot be fully extended to the field situations,the re-
sults gave valuable information about origin and maintanance of biodiversity and stability ,and some sugges-
tions merit further works.
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Table 1 The growth of Eichhornia crassipes in different habitats after different root-removal
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