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Preface

Restricted and influenced by geological structure, Sichuan Province is divided into
two parts that the landscape of eastern is basin and western is plateau, which showed
very obvious differences. Sichuan is a big agricultural province that produced 6. 5% of
the country’s total food production and supported 6. 7% of population although it only
accounting for 4. 1% of the arable land. The drought region of Sichuan mainly refers to
the eastern basin which is north to Guangyuan, south to the north of Xuyong, east to
the junctional zone between Sichuan and Chongging, west to Chengdu plain. Mean an-
nual temperature of the drought region ranges from 14°C to 18°C and gradually raised as
transition from mountain areas around the basin to Sichuan Basin. The annual sunshine
hours ranges from 1000h to 1600h and the annual solar radiation ranges from 3500MJ/
m’ to 4000MJ/m*. The annual precipitation is about 1000mm and the water resources
per capita are 3040m®. The regional distribution of water resources is significantly dif-
ferent. Ganzi, Aba and Liangshan prefectures have 60% of the province’s water re-
sources of 40% for 18 cities in basin area that have 90% population of the province. Ge-
ographical distribution of water resources does not match the layout of industrial and ag-
ricultural has exacerbated the water shortage. Hilly areas of basin are the most serious
water shortage areas. There are 2. 266 million hectares cultivated land and 51. 162 mil-
lion population in the area, accounting for 57. 8% and 60. 4% respectively of the whole
province. The average person possession of water is 940m®, just as 30.4% of the pro-
vince’s, 40% of our nation’s, 10% of the world’s. Among them, some cities, such as
Suining , Nanchong, Neijiang, Zigong have only 318m® to 594m® for average person pos-
session of water. They are the extremely poor areas of water resource. Abundance and
reduction of precipitation in Sichuan is very significant difference in time (seasonal) dis-
tribution. Precipitation in spring accounted for 15% to 20%, 50% to 60% in summer,
20% to 254 in autumn and 5% in winter, and the wet period concentrate in July to Sep-
tember. Precipitation has large variability and uneven spatial and temporal distribution
that the rainfall concentrated in summer but rare in winter and spring, Regional and sea-
sonal drought is very serous because of lacking hydraulic engineering and poor ability of
regulating runoff. According to the statistics of Sichuan Province from 1951 to 2009, ex-
cept 1954, 1956 and 2008 almost no dry, the remaining years have drought at different
degrees. The province’s spring drought, summer drought, summer drought frequencies
is respectively 58%4, 76%, 67%, but that in basin agricultural area as high as 89%.
92%. 62%. There are about 1. 73~1. 8 million hm?. arable land that have been bearing
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drought every year in Sichuan Province, and cutting harvest production was more than 1
billion kilograms.

Agriculture is the largest water user in Sichuan Province, and the proportion is
58.6% of the whole. Agricultural water saving will directly affect to sustainable utiliza-
tion of water resource. Currently, the WUE of main crops such as rice, maize, wheat is
about 0. 9kg/m*, which is far below the 1. 5~2. 0 kg/m?® level of developed countries,
agricultural water conservation potential. The potential of the agricultural saving water
is. huge. There has been lots of successful experience formed during preventing drought.
For example, Dujiangyan hydraulic engineering built by Libing and his son in the
ancient and water saving and drought resistance research was carried out today. Espe-
cially, since the founding of the People”’s Republic, long term scientific research of sea-
sonal drought and water-saving agriculture was carried out, As early as the “Seventh
Five-Year”, agricultural scientific workers of Sichuan Province cooperated with that of
“EC” have studied the causes, characteristics, division, occurrence regularity and im-
pacts on major crops. And transforming slope into terrace and regulating cut-off ditch,
dorsal fissure, flood detention weir and matching reservoir, manure lagoon, settling ba-
sin were proposed as core technologies of the technical system of slope surface rainfall
harvesting, which is the reasonable way of resisting drought and saving water in Sichuan
drought area and be known as the hope of agriculture in Sichuan hilly areas. From the
“Eighth Five-Year” to the “Ninth Five-Year” long-term monitoring and systematic study
on soil and water conservation and integrated management were carried out. At the pe-
riod, grille-ridge culture and rice cultural technique of drought seedling were put forward,
comprehensive control models and templates of resisting drought and saving water and
preventing soil erosion were established. Water-saving reform in different irrigation dis-
tricts has been carried out that introduced various of spray irrigation, micro irrigation
(including micro sprinkler irrigation and drip irrigation) and other modern water-saving
irrigation techniques, and have a remarkable effects of water-saving and benefit increa-
sing. Since the “Tenth Five-Year”, under the support of National “863” Program, Na-
tional Science and Technology Support Program, Important Science and Technology
Project to be Tackled in Sichuan, water-saving and drought-resistance practices joint
multidisciplinary research carried out by over 40 researchers in Sichuan Province, and
Provincial Key Laboratory of Water-saving Agriculture in Hill Areas of Southern China
was established, in which, water requirements of major crops, water supply characteris-
tics of soil, mechanism of drought-injury of seasonal drought were systematic studied.
On this basis, a water saving technical system suitable for Sichuan ecological characte-
ristics was established, which composed of agronomic water saving, biological water sa-
ving, engineering water saving, chemical water saving and management water saving.

These techniques were integrated into drought resistant and water saving technical pat-
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terns demonstrated in 30 major agricultural areas. The research level and technology
conversion capacity of drought resistant and water-saving agriculture have promoted ra-
pidly.

This book is a summary of the seasonal drought and water-saving agriculture re-
search in Sichuan since the “Ninth Five-Year”, Based on the analysis of temporal and
spatial distribution, occurrence regularity of seasonal drought in Sichuan, the book
mainly discussed the concept and hazard index of agricultural seasonal drought, investi-
gated the drought injury mechanism of main crops and the application basic theory of
drought-resistant and water-saving technologies and modes, put forward the solving
methods and strategies of resisting drought with local conditions. The authors fend to
make breakthroughs on three aspects: () Based on the concepts of meteorological
drought, water supply drought, soil drought and crops physiological drought, define
the concept and indicators of seasonal drought on agriculture with scientific methods.
@Combined the control and prevention of seasonal drought and the development of wa-
ter-saving agriculture, and the study subjects extended from food crops to the major
economic crops and feed forage crops. @) Made breakthroughs on structural mode of
scholarly treatise, the book sets many pages as research report or lone section to discuss
some important subjects of seasonal drought control and prevention such as biologic and
chemic methods and crop physiological regulation and control. In the book, text mat-
ching pictures were inserted vividly,

The book includes 11 chapters, Chapter 1 described the content and extension of
agricultural seasonal drought. Chapter 2 analyzed the spatial and temporal distribution
of seasonal drought in Sichuan, and toock summer drought in 2006 and winter and spring
drought in 2010 for example to analyze the causes of drought. Chapter 3 to Chapter 7
analyzed the water demand of advantage crops, water supply characteristic of soil and
drought injury mechanism of main crops in Sichuan, and mainly discussed the biologic
and agronomic techniques of drought resistance and water-saving technology in agricul-
ture. Chapter 8 introduced chemical and biological drought resistance techniques at
home and abroad and the application of practice in Sichuan, Chapter 9 proposed project
technology patterns for saving water, which fit the field management modes of main
crops. Based on social resources and economic condition and drought characteristics of
the typical drought areas, chapter 10 comprehensive integrated regional drought resis-
tance and water-saving technology models. And then, elaborate the application of the
models. Chapter 11 analyzed the development prospects of seasonal drought prevention
and water-saving technologies in agriculture. This book aims to strengthen the exchan-
ges of seasonal drought scientific research in agriculture and promote the seasonal
drought prevention and control technology development in Sichuan and southern China

where the ecological condition is similar to Sichuan.
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