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Analysis of Knowledge Evolution in Biological
Breeding Field From 1995 to 2012
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Abstract: Biological breeding science has experienced full speed development for over half a century and the number
of scientific and technical literature has increased rapidly. Through analyzing the knowledge development in subject
areas this paper provided the most up-to-date progress of varied discipines detected research hot spots and
discovered the internal connection between knowledge and their integration so as to forecast the tendency for future
development of various disciplines. A knowledge evolution model was constructed based on various phenomena in
knowledge evolution process. This model can automatically analyze the relationships properties change degree and
changing trends between different time windows. Biological breeding documents published between 1995 —2012 were
selected combined with co-author in the network and country cooperation networks to analyze the knowledge evolution
phenomena displayed all results under different time windows and preliminary confirmed the feasibility of time slice
strategy on seeking knowledge evolution phenomenon.
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Fig.1 Model of knowledge evolution method.
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Fig.2 Evolutionary path of various knowledge evolution

phenomenain continuous time window.
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Table 1 The main topic network of continuous time window betweem 1995 and 2012.

Time window Total number of topic Main topic
QTL N
1995 —2000 6 QTL mapping and linkage map construction potato molecular breeding
Molecular marker assistance breeding
1997 -2002 10 Wheat breeding
Grain hybrids
1999 -2004 10
QTL QTL mapping and linkage map construction
QTL N
2001 =2006 10 QTL mapping and linkage map construction genome sequencing
Grain quality improvement
2003 -2008 6 Molecular marker
QTL N N
2005 -2010 1 QTL mapping genome sequencing molecular marker assistance breeding
2007 -2012 9 OTL N

Molecular marker assistance breeding and QTL mapping genome sequencing
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Table 2 Example detail of knowledge fusionphenomenon.

2003 —2008 2005 -2010
) QTL N N QTL N N
Topic Molecular QTL mapping genome sequencing QTL mapping genome sequencing
marker molecular marker assistance breeding molecular marker assistance breeding
Group member 26 10 28
Same member 15 7 22
SI 0.55 0.37 -
V 0.58 0.70 -
- - 0.54 0.25
2.2.2 1999 -2004 RAPD
43 ”»
2001 —2006 N
“ 7 o, (clone)
“ ) ¢ 3 PCR
3 o ( phenotype)
Table 3 Example detail of knowledge diffusionphenomenon.
1999 -2004 2001 -2006
Topic Grain Crai it Application o
hybrids T QUATY o holecular ° Restriction
Improvement L.
markers (restriction enzyme
36 20 20 restriction endonuclease)
Group member DNA
29 16 13 DNA
Same member
SI 0.57 0.46 - - °
v 0.44 0.36 - - 4
P - 0.80 0.65 .
Table 4 Example detail of knowledge burst phenomenon.
2.2.3 1996 1995 1996
1995 “QTL QTL QTL
» Group number . .
QTL mapping and ~ QTL mapping and
( 4). 1996 5 molecular markers molecular markers
Phenotype. RAPD. Clone. Carrie
Restriction,

RAPD (random amplified polymorphic DNA)
90 - RAPD

(polymerase chain reaction)

PCR
PCR

DNA o RAPD

32

38
Group member
- 5
New member
Phenotype
RAPD
- Clone
New member name .
Carrie

Restriction
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Fig.5 Example of knowledge proliferation phenomenon.

6

Fig.6 Example of knowledge disappearance phenomenon.
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