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Preface

Facing on increasing population, rapidly developing economy, limit-
ed agricultural resource, and to be finally entering the WTO, China agri-
cultural structure will certainly be reformed. It is the historical task en-
trusted by this era, to adjust the agricultural structure actively and to form
a complete integrated agriculture system. This system will combine crop
and livestock production, so as to realize its high yield and high quality
potential with good efficiency in agricultural production.

Feed production is the basic linkage between crop production and
livestock production. Therefore, we should properly evaluate the feed re-
source balance in China, in order to complete agricultural structure re-
fom , develop feed production, and set up the new structure with the
components of grain crop, feed crop and cash crop.

Conceming the evaluation of feed resource, a lot of research work
has been done in the world until today. Much progress in this area has
been achieved. As a result, we can deduce that feed resource balance is
an essential balance between protein and energy of the feed resource.
However, there have been several shortages in evaluating the balance be-
tween protein and energy of feed resource in the world at the time being.

1.There is no unique evaluation system to identify the balance be-
tween protein and energy of the feed resource.

2. Evaluation work has mainly focused on the concentrate, neglecting
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the roughage. Therefore, it is not easy to obtain an overall concept of feed
resource balance.

3.As a result, it is unclear of the balance between feed resource and
livestock production in China, and therefore, the adjusting direction of a-
gricultural structure can not be determined.

This research addresses the problems mentioned above. The research
determined the crude protein (CP), standard metabolism energy (SME)
as the standard index to evaluating the protein and energy of the feed re-
source. On this basis, 4 indexés were formed. They are as follows. (1)
protein amount balance index (PABI), it is calculated that the total pro-
tein resource divided by total standard livestock units, the unit is kg/LU;
(2)energy amount balance index (EABI), it is equal to the total SME di-
vided by total standard livestock units, the unit is 107)/1U; (3) protein
and energy structure index (PESI), it is calculated that the total protein
resource divided by the total SME, the unit is g/10’]; and (4) protein
and energy abundant index (PEAI), it is defined as the average CP con-
tent multiplied by the average SME content, the unit is g. 10]/kg’.

In order to check the utilization value of the 4 indexes, a series of
research was done in different levels of livestock production, livestock
farm production and region livestock production. All of the research has
proven the utilization value of the 4 indexes system.

Based on the above research, we evaluated the protein and energy
balance of feed resource in both historical development and different areas
in China. Then considering the agricultural characteristics in the areas,
the research suggests adjusting the direction and way of cropping systems
in the south of China irrigation agricultural area, south hilly rained farm-

ing area, the irrigation agricultural area and the rained farming area in the
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north of China.

The thesis is composed of two sections. The first section is con-
cemed with establishing the index system of protein and energy balance of
the feed resource. There are 4 chapters in the section, which are the re-
search summary, establishing the standard index of both protein and ener-
gy, establishing the index system of protein and energy balance, and the
standard of protein and energy balance of the feed resource. The second
section is focused on the utilization of the index system of protein and en-
ergy balance of the feed resource. Another 4 chapters enclosed in this
section include: the utilization of index protein and energy structure bal-
ance on the livestock production; the utilization of the index system of
protein and energy balance on the livestock famm production; the utiliza-
tion of the index system of protein and energy balance on region livestock
production; and evaluating separately the protein and energy balance of
the feed resource in China and the adjusting direction for the crop system
structure .

The book was the doctorate degree paper completed in 1993 by the
writer. It remains in its original style and content except part of the sec-
ond chapter has been left out. The paper was completed under the direc-
tion of professor Yuqing Sheng, professor Rusong Gao, professor Songwu
Zhang, and senior economist Yutang Li. The writer expresses his heartfelt
thanks to them. Professor Dereon Lu provided input to the work from be-
ginning to end. I owe much thanks to him. The writer referenced papers
and results from hundreds of concerned researchers during the research
process. | really thank all of them. The research was funded by the state
education committee on the program “Research on the balance of protein

and energy of feed resource and adjusting structure of cropping systems in
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China”. The funding allowed the research to be performed, therefore I
would like to express my greetings to the committee. I also express my
thanks to associate professor Guohui Li, and Verna M. Mitura, the presi-
dent of Canada Mitura Economy Research Company, they provided a lot of
work on the publishing process.

Finally, writer hope get the readers’ recognition on the content of
the book, so as to enhance the progress of the research area.

Yuegao Hu
July 11,1999
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