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Preface

Prof. JIANG, Ailiang, was born in a family of engineering technician in Beijing City, in October 1921.
Under the influence of his father and other family members, he became interested in natural sciences and loved
popular science books very much. The new thoughts of sciences flooding into China in the 1930s widened his
range of view, raised his interests in natural sciences, and thereby promoted his acquisition of knowledge very
much.

In 1939, he passed the entrance examination of the Southwest Associated University, and entered it with
high enthusiasm for saving the country by science. During the period of the Second World War, he was home-
less and drifted from place to place, studied successively in the Department of Physics and that of Geology,
Geography and Meteorology. Fortunately, he survived. What he suffered and experienced made him deter-
mined to make great efforts to work and study to help to develop his motherland.

Scanning Prof. JIANG's works in half a century dealing with broad fields of agrometeorology, climatolo-
gy, ecology, resources science, geography and agricultural sciences. One can see that he always held special
views and made special contributions. He has been plodding on with his works for several decades and ob-
tained plentiful and substantial results, particularly in the fields of extension of the northern boundary of rub-
ber tree planting, cultivation of tropical and subtropical crops, microclimate in crop fields and more efficient u-
tilization of agroclimatic resources, development of agroforestry, global climate change, agroecology, etc. He
was an outstanding member of the research group receiving a first-grade National Invention Award in 1982 for
the research work on the extension of the northern boundary of rubber tree planting. He had developed, test-
ed and verified the key techniques himself in the fields of extension of the northern boundary of rubber plant
growing, and the avoidance of and protection against freeze damage to orange trees. He also received the
awards of the Ministry of Agriculture, Ministry of Forestry and Yunnan Provincical Government for his works
on windbreaks in Huang-Huai-Hai Plain, protection of orange trees againt freeze damsge, and climatology of
overwintering of rubber trees in Xishuangbanna, respectively. He has published hundreds of papers in which
more than 10 papers were published abroad and were praised by international scientists in the relevant fields.
In_this book only 41 papers are included due to the limited space. Prof. JIANG’s scientific contributions are
plentiful and widely known. Some of these are introduced here.

A. Development of structural model of wind-break in rubber plantations

1) He verified that rubber tree seedlings could grow rapidly at the north edge of tropical region of South
China by effective wind-breaks on small nets and protection by planting trees as wind shelter. The trees used
as wind-break could grow up to 6~10m 3~5 years after transplanting and had marked protective effects on
rubber trees against wind damage. In contrast, by using large nets with areas 3~4 ha in the traditional meth-
ods 10 — 20 years were needed.

2) Prof. JIANG recommended the use of smaller networks of shelter forest with areas of 40m X 150m or
50m X 150m (0.75 or 0.9ha) in rubber tree plantations which had been proved by many farms to be more
effective than those of the big nets. This had also been confirmed by wind funnel experiments.

3) It was shown by observations on the spot that cold damage to rubber trees in winter could be'mifigated

by shelters.

B. Development of key technigues for protecting rubber trees from cold damage which allowed the ex-
tension of their planting to further north

(1) Two basic types (advection and radiation) and four subtypes (frost, stem foot rotting, wind chill for
short duration, and protracted shady and cold weather) of cold damage of rubber trees with different method-

.V -




ogical indices were defined in the field of plant cold damage for the first time in the world. Different counter-
measures to mitigate the damage by choosing favorable topography or modifying the ways of cultivation were
designed for different tyf)es and subtypes.

(2) In the fields of agrometeorology in relation to topography, Prof. JIANG developed the principles and
methods of avoidance of cold damage on different scales of topography. On the large scale, latitude and alti-
tude are the basic topographic factors. On the medium scale, topography around rubber plantations was con-
sidered. Effects of topography on the movements of local cold air caused by radiation cooling were grouped into
four situations: difficult entering and easy leaving, easy entering and easy leaving, difficult entering and diffi-
cult leaving, and easy entering and difficult leaving. The modes of action and consequences of cold damages of
rubber trees under different situations are very different. Effects on the upper or lower slopes, on the south or
north slopes are also different. The adverse macrotopographic situation can be ameliorated by taking a'dvantég'e
of favorable medium and small landforms so as to raise the overwintering percentage.

(3) Jiang also stressed the importance of selecting rubber tree varieties with strong cold-hardiness and of
using cultural measures at the north edge of tropic China.

C. Division of orange growing regions to avoid freezi'ng and utilization of topography resoarce

(1) Freezing damage of orange was divided into severzl types (freezing on clear days and glaze or rime).
After observation on the control of temperature indoors and outdoors for three winters at the top of the Heng-
shan Mountain (more than 1200m), Hunan Province, together with his colleagues, mechanism and index of
glaze or rime freezing damage had been clarified for the first time in China.

(2) On the division of orange growing regions with respect to freeze damage. To best avoid freeze dam-
age, the area of Hengshan County was divided into five regions based on the principles and methods above
mentioned, i.e. safe overwintering for Wenzhou orange (Citrus reticulata or Satsuma orange, or Citrus unshi-
u) and light freezing for sweet orange (Citrus sinensis (L. ) Osbeck) ; suitable for Wenzhou orange and medi-
um freezing for Sweet orange; light freezing for Wenzhou Orange and heavy freezing for Sweet Orange; medi-
um freezing for Wenzhou orange; and heavy freezing for Wenzhou orange. According to the former division at
provincial level, the whole county is inside the region suitable for Wenzhou orange which extends for 600 ~
800km in Hunan Province. And for a county like Hengshan with highly varied topography, a map on the
provincial scale may not be precise enough for the safe culture.

D. Stodies on inversion layer on mountain slopes and warm belts on slopes in Xishuangbanna

Jiang has made the distinction between two kinds of inversion on the same slope in a clear night; big in-
version and small inversion. Jiang was the first to observe the presence of the small inversion. The big inver-
sion is the difference in air temperature 1. 5m above ground for points of different altitudes on the slope, with
a gradient of 0. 5~3.0°C per 100m. The latter is the difference in air temperature at a height of 1. 5m'and at

heights 0.02m, 0.2m, and 0.5m above ground, with a gradient of about 1.0~3.5C /1. S5m,
alent to 70~240C per 100m,

south slope is not noticeable

which is equiv-
or nearly a hundred times steeper than that of the former. Inversion on the
; but the temperatures on the north slope at 0.02~0.5m is much lower than that

at 1.5m for most time of a day. Considering the effect of big inversion, the part of the slope with heights 100

~400m above the bottom of the valley in Xishuangbanna can be taken as the safe area for rubber trees. Con-
sidering the small inversion, the south and southwest slopes are safe.

E. Designing and creating instruments for microclimate observation

In the 19_505 and 1960s, and even in the 1970s,
efforts to design and construct advanced instruments,
of field observation of microclimate, e. g.

Prof. JIANG himself and his colleagues had made great
which were convenient and had helped to raise the level

» evaporameter with changing soil, thermocouple, infrared ther-

mometer, soil drill, oven for soil moisture determination, and electronic anemometer.

F. Global changes and sustainable agricultural development
. W .



