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ABSTRACT

Today, as various complex concepts and methods dash against and meet each other
in modern science, the authors of this book find it fortunate enough to be absorbed in
the exploration of one of such complicated problems: the large-scale system of rock, soil
and plants. The first volume of the entire seriesentitled the large-scale system of Rock.,
Soil and Fruit Trees-deals with an active region of complicated contact of the vector rock
-»soil—plant system with the rock-soil-plant, as well as a wholesale ecofield trend of
material flow, energy flow and information flow, so as to secure a permanent develop-
ment of modern agriculture.

In many countries, much attention has been paid to the production of fruit,especial-

ly citrus one of the main fruit-bearing trees of economic value both in China and
many other countries. Fruit bearing trees are all dependent on suitable weather and fer-
tile soil to grow and finally obtain abundant yields of high quality. It is rather difficult,
however, to realize the expected ecoagricultural goal of high yield, good quality, and
sufficient profit; in other words, it is not easry to secure a sustainable advancement in
fruit production,for the problems to be solved are involved and complicated. Obviously,
to make a breakthrough in some knotty spot, extensive cooperation of many scientific
fields is needed. It is this situation that urges the author of this volume to blaze a trail
by putting forward, on the basis of new theories, practice, and developments, a theo-
retical framework of an integral dynamic large-scale system of rock-soil-fruit trees, and
water, weather and human activities (that is, the large-scale system of rock, soil and
fruit-bearing trees).

The main content or kernel of the volume is as follows:

1. The characteristics and present situation of the large-scale system of rock, soil
and fruit-bearing trees

The rock —>soil —plant system has constantly been regarded as a nonequilibrium
vector large-scale system, functioning as the core of agricultural ecology.

The boundary region of complex contact of rock-soil-plant has heen found to be the
most active area of nonequilibrium material and energy flow.

Viewed from a broad perspective, the complex open system of the earth’s surface,
or agricultural geologic background system (AGBS), is the correlative base of the trans-
ference of material flow, energy flow and information flow, the origin of information,
the root of difference existing in soil, and the foundation of limitles variety of plant

kingdom. ---But, unfortunately, all of these have not been systematically studied either
at home or abroad.
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Some investigators have studied related points. For example, in France, M. Vi-
gneaux (1980) and N. Leneuf (1988), have researched the relationship between geology
and grapes grown for grapewine; in Britain, S. T. Trudgill (1977) has noticed the influ-
ence of rock on the plant-soil system; and Y. A. Kozivsky has advanced the concept of
“geo-ecology”. There have also been works about the effects of minerals and rock on
agriculture. However, to the best knowledge of the authors, there have been no reports
which made a systematic and detailed research on these major fields. And even the stud-
ies conducted by the above-mentioned researchers are obviously different from the explo-
ration presented in this volume, for it provides a broader, more comprehensive treatment
of the subject. »

2. Documented existence of vector and correlation in the large-scale system of
Rock-Soil-Orange

By the end of the 1970s, when the authors first studied ecological environments,
they found that the soil always possesses, hereditary transferring characteristics of ma-
terial flow and energy flow corresponding to its parent rock, independently of the degree
of its development. According to their servey, the materials of the purple soil in the
Sichuan Basin inherited properties from the red parent rock. The same is true of the red
soil developed from granite in Guangxi and Guangdong areas. In this soil the silicate
minerals (feldspar) of the parent rock were changed into clay, but its composition of rare
elements remains very similar to that of the parent rock. Thus the elements absorbed by
orange trees in these two areas are noticeably different from those in Sichuan province:
in the granitic area of Guangxi province, the fruits of Shatian teak contains 0. 072% CaQO
and 0. 007% MgO, while in the red clay area of Sichuan province is characterized by
Ca0 0.151%, MgO 0.026% . Other elements, such as P, K and rare elements are also
different.

Such differences are believed by some researchers to be caused by differences cli-
mate. The authors’ research, however, shows that climate, though important, is not
the exclusive factor. For example, in two neighbouring counties in Guangxi province,
Rong and Pingle, the weather conditions are strikingly similar, but oranges from Rong
county (situated in a granitic area) have elemental contents (107%) of S-240, Sr-98, Fe
- 63, C1 - 50, Cu-2, Zn -8, whereas those from Pingle county (located in a lime-tone
area) contain S - 240, Si -70, Fe -23, Cl =70, Cu~7, Zn -15. These differences have
an undeniable effect on the yields and qualities of the fruit and the differences in its or-
ganic nutrients and flavor have much to do with the local rock and soil. Evidently, the
research led to a conclusion that the existence of a vector dynamic large-scale system of
rock— soil—plant is an objective fact.

3. The law of the potential resource action of nonequilibrium AGBS

The complicated vector and correlation properties existing in the rock-soil-plant (or-

ange) of large-scale system indicate that in the subsurface macroecological environments
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there is a special group action of agricultural geologic factors (AGB,, AGB,, ---AGB,),
which are mainly the weathered rocks or Quaternary sediments, together with other fac-
tors including geological structure, geochemical features of the earth’'s surface, subsur-
face hydrology, geomorphology and lithofacies, and that all of these factors, in combi-
nation with one another, play an important role in shaping potential resources. These
factors are usually referred to as combinative action of agricultural geologic backgrond
potential resources.

The growth and yield of fruit-bearing trees and their fruit quality depend on sui-
table climate and fertile soil; and soil and water, in addition to the influence of climate,
are directly controlled by the comprehensive body of AGB or the special correlative
forces of the AGB system. Here, the “rock” in the system is not entirely applicable to
the traditional pedologic concept of “soil parent material or rock” (one of the five major
soil-forming factors), but rather, viewed as the information source sufficiently revealing
the resource comprehensive action and vector transferrence of the agricultural geologic
system, a resource by which through the correlative action of long duration can transfer
and distribute a certain quantity of material and energy flows to the soil, and which pos-
sesses continuous or intermittent, linear or nonliner dynamics with the characteristics of
nonequilibrium dissipation.

Large quantities of data obtained in this study show that the subsurface ecological
environmental large-scale system includes two subsystems: the agricultural geologic
background system (AGBS) and the information-transferring capacity of soil system
(8C). From the point of view of controlling procedures in this open natural nonequilib-
rium system, the transference of material, energy and information flows between the
AGBS and SC is mainly characterized by vector correlation. It follows that the growth
of citrus is controlled by the complex potential resources of nonequilibriumm AGBS.

4. Multi-dimentional dynamic features of rock-soil-fruit tree of vector large-scale
system

Since the potential resource of AGBS is important in determining the quality and
yield of oranges, the essentialfactor of AGBS, RW, and its extension, the holographic
vector system inevitably have properties of multi-dimentional, dynamic correlation of
long or short duration. In this holographic system, AGBS plays an important role in the
transference of material and energy flows.

SC (soil capacity), cortrolled by group of factors of the climate and human activities
with the complicated flows, and at the same time affected by nonequilibrium distur-
bances, obtains the flow of material, energy and information transferred from AGBS,
and then screens and supplies plants with nutrients.

The plant absorbs nutritious materials depending on its hereditary and physiclogical
characteristics and subsurface ecosystem conditions. In the end, a particular fruit with a
unique quality and yield has been formed in a particular area. This entire process shows

. ix .
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