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PREFACE

There were very close relationships between theoretical development of genetic breeding and ge-
netic improvement practices of forest trees. Here, field test and statistical analysis play the
bridge’s role linking genetic theoretical progress to genetic improvement action. Because field
test of forest trees were essential ties of its genetic improvement programmes and provided re-
search means for genetic improvement practice of forest trees . Statistical analysis methods and
techniques were effective tools serving goals of genetic improvement of forest trees. Some prob-
lems about test designs and statistical analysis having been found in genetic improvement prac-
tice will become our research items of quantitative genetics. But these problems have been
solved, this not only will promote statistical theory forward, but also provided the bases for test
design of forest tree thus, arriving to goals of genetic breeding of forest trees with great efforts.

In the past, due to lack correct theory of statistical genetics, serious faults had been made in ge-
netic improvement of forest tree: some times, much more manpower, material resource and
lands spending on the field test, but trial data have little value; some times, people have get test
data, but short of correct statistical methods and techniques, at last, (1) some better strains
having been selected behave bad in forestry practice; (2) genetic improvement programmes
made according to incorrect genetic parameters cause enormous losses for forestry, and waste
much more money and times.

In the domain of genetic breeding of forest trees, unbalanced or irregular test data always were
met, almost statistical analysis methods used by workers of genetic breeding of forest trees were
from genetic breeding of animal and crop. But there were great differences in many aspects a-
mong trees and animal as well as crop. Great differences among demands of genetic breeding of
forest trees on statistical parameters and those of animal as well as crop were existed also. Sta-
tistical genetic parameters in forest trees need the analysis methods that individual value as basic
units of statistical analysis. Plot mean value method from genetic breeding of crop must be
pushed over. Because many genetic parameters acquiring from plot mean value method did not
achieve the goals of field test of forest trees. At same time, unbalanced test data always be get
from balanced test design, so all the balanced AOV models must be revised and perfected.

With perfection of linear model theory and popularizing of computer techniques, linear model
theory was widely used in genetic breeding of animal and crop. And more, trend of thoughts
that deny AOV theory had been raised at home and abroad. But the author thinks that linear
model theory is very good method for genetic breeding of animal and crop . So we should know
that there are great differences among forest trees and animal as well as crop, requirement of
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forest trees on genetic parameters has obvious differences with that of animal and crop. So ap-
plication of linear theory in genetic breeding of trees must be combined with specific conditions
of genetic breeding of forest trees.

In genetic breeding of forest trees, broad sense AOV method should not be denied. Because un-
der random model, broad sense AOV method has reasonable expected mean structure and exact
regulation coefficient. Information about heritability and genetic variation of treatments can be
estimated ; under fixed model, CV of treatments, survival rate of strains to be tested can be ac-
quired. But these information can not be got by linear model theory . At present, we should
combined broad sense AOV with linear model theory together, utilization of their advantage
themselves in order to serve genetic improvement of forest trees.

My humble self had worked hard at the first line of genetic improvement of forest trees for long

time. Aiming at the features of forest trees and distinctive requirements of genetic breeding of
trees, after though researching again and again, statistical analysis methods about unbalanced
test data from animal and crop were digested, absorbed and improved, transformation analysis
methods had been put forward on foundation of true to statistical genetics bases. And all classi-
cal models in genetic breeding of forest trees had been improved and perfected. Analysis meth-
ods and techniques of these models had been discussed . The new models had been examined by
use unbalanced data in genetic breeding of Chinese fir, their analysis effects are very good,
their genetic parameters from these models were as same as those of famous scholars on the
world. The book New Development of Test and Statistics of Genetic Breeding in Forest Trees
was new theoretical research, was experience summarization of genetic breeding of forest trees
also; it was new analysis methods establishment, was combination of new analysis techniques
recently also.

The readers need background knowledge as follows if they want to read the book: (1) quantita-
tive genetics; (2) genetic breeding of forest trees; (3) mathematical statistics and Multivariate
statistics; (4 ) Linear algebra and linear model theory; (5)Field test design of forest trees; (6)
Dialectics of nature and so on.

To some extent, the book can be used as reference book for tre¢ breeding workers, and for
postgraduates in the scope of genetic improvement of forest trees. One correct analysis methods
for treating test unbalanced data acquiring in genetic breeding and genetic itnprovement of forest
trees can be attained. Genetic improvement schemes with science and with great cares can be
worked out in order to serve the goals of genetic breeding of forest trees, saving manpower,
material resources and lands, obtaining achievements early.

Owing to limits of theory level of my humble self, if there are some mistakes in the book, wel-
come to criticize and correct it.

Thanks a lot !
Qi Ming

Research Institute of Subtropical Forestry, CAF
2009, 7.5



ABSTRACT

There are a great differences in many aspects among forest and animal as well as crop. This
makes forest genetic breeding science have distinctive demands not only on test design, but also
on statistical analysis. At present, people still continue to use the statistical methods from genet-
ic and breeding of animal and crop. However, this analysis methods not only have obvious de-
fect, but also do not achieve the goal of field test of forest in practice. Genetic breeding science
of forest trees needs to improve some statistical analysis methods from animal or crop.

Due to exist inevitably missing data, original field test always loses balance. Some experimental
factors do not meet prerequisite suppose of the analysis of Variance, and the analysis of variance
can’t carry on general bases . According to some principle and basis of test design of forest, we
can carry out some transformation on experiment design, solving the normal distribution prob-
lem of some factors meets the needs of analyses of variance. By means of the improved methods
we can treat unbalanced data from experiment of forest genetic breeding. Transformation analy-
ses supply tree progeny test with some principles of design: (1)The section of an area with e-
ven and identical environment was divided into one iteration. Size and shape of iteration was
determined by environmental condition of test land. (2) Either complete block or incomplete
block was used in different iterations. Size and shape of block in different iterations can be
changed. (3)When part block was used in some one iteration, materials tested in different part
blocks may be equal or unequal. (4)Plots among different repeats are changeable—plot. All
these principles accord with the forest tree bases of field test design. At last, some problems a-

bout transformation analyses had been discussed and explained.

The book collects my research achievements about analysis principles, analysis methods analysis
techniques of treatment regular or irregular, balanced or unbalanced test data in genetic breeding
of forest trees, and collects newly research fruits on linear model theory at home and abroad.

The book expounds deeply the scientific foundations constructing linear model at treatment of
unbalanced test data. Statistical analysis principles, analysis methods of three great types of un-
balanced test data (field test of progenies, combining ability trail, strain selection and evalua-
tion on stability of genotypes ) had been consummated or improved. Techniques of carrying out
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field test designs of many kinds of progenies has been perfected also. Take attaining the goals of
genetic breeding of forest trees as perquisite, scientific, rational and accurate estimations of
many kinds of factor parameters has been studied, essence of traditional AQV methods had been
absorbed, at same time, transformation analysis was combined with linear model theory, their
advantages themselves can be brought into play. This makes its analysis results have higher effi-
ciency, more accurate parameters, thus solves those problems that negative variance component
and genetic relationship coefficient more than 1 were often met in genetic breeding of forest
trees. Because conventional genetic breeding of trees still is a major way of genetic improve-
ment of forest trees in future quite long period. The book New Development of Test and Statis-
tics of Genetic Breeding in Forest Trees is edited and published, it has important practical mean-

ing and theoretical value.

The book is divided by four sections. The first part is theoretical foundations of transformation
analysis; The second part is transformation analysis of different models respectively. The three
part is comparative evaluation of different analysis methods and techniques about unbalanced da-
ta of test plantations. The fourth part is some examples about applications of transformation a-
nalysis in genetic breeding of forest trees. Those four parts are an organic whole, they have
close logicality. All the research works revolve round more scientific of unbalanced or irregular
data analysis methods, all centre on proving advancement and reasonability of analysis tech-

niques.

Key words: Genetic breeding; Forest tree; Unbalanced or irregular test data; Field test, analysis

method and analysis technique; Quantitative genetic
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