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Bibliometrics-based Visualisation of Research

on Peach Tree Fertilization

Hu Minghang, Zhou Yuliu, Ye Yanhui, Jing Aohang, Liu Shuang, Ren Shigiang, Han Yanying”

Resources & Environment College, Xizang Agriculture and Animal Husbandry University, Linzhi 860000, China

Abstract: In order to deeply solve the research focus, development status and hotspots in the field of peach tree fertilisation,
and to provide a reference for the future research and development direction of peach tree fertilisation practice. In this paper,
based on CNKI and Web of Science core paper databases, we searched the relevant literature during 2000-2024, and using
analysis tools such as VOSviewer and CiteSpace, we carried out visual analysis of the number of articles, issuing
institutions, authors, as well as keyword co-occurrences, clustering, and emergence, etc., and drew a knowledge map in the
field of peach tree fertilisationThe results show that in recent years, peach tree fertilisation has become the most important
topic in the field. The results show that the research on peach tree fertilization has made remarkable progress in recent years,
especially in improving fruit quality, optimizing fertilization strategies, and reducing environmental pollution, which has
become a research hotspot. The number of articles published per year shows a general upward trend, and a large-scale
research team and research institutions have been formed. Keywords such as "yield", "quality” and "soil nutrients" are still
the hot spots of current and future research. It is expected that "“formula fertilization", "biofungi fertilizer", "bag-controlled
slow-release fertilizer" may become the hot research direction in the field of peach tree fertilization.
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1 Introduction

Peach (Prunus persica L.) is one of the major fruits
grown in China as a plant of the genus Prunus L. in the
family Rosaceae [1]. Its delicate and juicy flesh, sweet
flavour and unique taste are highly favoured by consum-
ers, and it is therefore called the "treasure of fruits". As an
important producer in the global peach industry, China's
peach production continues to maintain a leading position
in the world. According to the statistics of 2024, the cul-

tivated area of peach in China has reached 2.1<10° hm?,
with an annual production of about 5.1x10" t, maintaining
a central position in the global supply chain [2].

Peach yield and fruit quality are closely related to the
nutrient conditions of the fruit tree, and nutrient regulation
of peach trees is mainly achieved through the synergy of
fertilisation and pruning [3]. A large number of studies on
the yield effect of peach tree fertiliser application have
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shown that the amount of fertiliser applied has a signifi-
cant dose-effect relationship with yield, and when peach
trees absorb mineral elements in an imbalance (deficiency
or excess) during the phenological period, it will lead to
the imbalance of nutrient growth and reproductive growth,
which will in turn affect the process of fruit development
[4]. Fertilisation significantly increased the fruit set rate
(18-25%) and fruit weight (15-20g) of peach trees, and
quality indicators such as soluble solids content (SSC)
and fruit hardness were significantly (p<0.05) regulated
by different NPK ratios [5]. Precise application of fertilis-
er at key seasonal stages (budding, hardening and expan-
sion) optimised the balance of carbon and nitrogen me-
tabolism in peach trees, resulting in a 12-15% increase in
yield while improving the sugar-acid ratio by 0.8-1.2 [6].
The response of different peach varieties (e.g., White
Phoenix peach, Lakeview Honeydew) to the fertilisation
programme varied significantly (CV>25%), and their op-
timal treatment combinations could lead to a yield per unit
area exceeding 37.5t/hm? [7]. Under the standing condi-
tions of soil acidification (pH<5.5) and organic matter
scarcity (<1.2%) prevalent in peach orchards in China, the
implementation of organic-inorganic rationing technology
could increase fruit palatability by 8-10 percentage points,
while reducing nitrogen loss rate by 34-40% [8]. By es-
tablishing a precision fertiliser application system based
on analytical diagnosis of peach trees, not only can the
economic benefits of peach orchards be improved (net
income increased by 12-18,000 yuan/hm?), but also the
annual increment of soil carbon pools of 0.3-0.5 g/kg can
be achieved, which provides technical support for the
sustainable development of the peach industry [9].

In recent years, relevant research in the field of peach tree
fertilisation has been very active, and the experimental re-
search results of a large number of scholars have promoted
the high-quality development of the peach tree industry, so
the importance of using bibliometrics to systematically ana-
lyse the issue of peach tree fertilisation is becoming more
and more prominent. Bibliometrics uses mathematical and
statistical methods to take the external characteristics of the
literature as the object of study, and by means of quantitative
analysis, objectively describes, scientifically evaluates, and
effectively predicts the development trend of a specific re-
search field [10]. At present, this method has been widely
used in agricultural production research, such as scholars
through bibliometric analysis reveals the current situation of
peach fertiliser application research, analyse the existing
problems and put forward the future development direction,

which provides an important reference to promote the green
and efficient production of peach trees. Based on this, this
paper applies bibliometric methods to comprehensively sort
out the peach tree fertiliser application literature in the core
collection database of China Knowledge Network (CNKI)
and Web of Science during 2000-2024, and visually analyse
the spatial and temporal distribution, quantitative characteris-
tics and knowledge map of the literature with the help of
VOS viewer and CiteSpace software to systematically sum-
marise the peach tree fertiliser application research status and
the future development direction. The research progress, hot
spot and development trend in the field of peach tree fertili-
sation are systematically summarised to provide a scientific
basis for the theoretical innovation and disciplinary devel-
opment of peach tree fertilisation research in the future.

2 Data Sources and Research
Methodology

2.1 Data Sources

Academic papers are the main way for scholars to pre-
sent their research results, while journal papers, especially
academic journals, become the main vehicle for under-
standing the status of research in the discipline and trends
in the subject matter. The research data of this paper two
databases: the core ensemble database in China Knowledge
Network (CNKI for short) and Web of Science (WQOS for
short). For the Chinese data, we chose the relevant litera-
ture on peach tree fertilisation research included in CNKI;
in the advanced search page, we only ticked the option of
journals. For the subject terms, "peach, fertilisation" or
"peach, fruit quality” or “peach, soil nutrients” or "peach,
yield™" or “peach, fruit quality” were filled in. "Peach, ferti-
liser" or "Peach, fruit quality" or "Peach, soil nutrients" or
"Peach, yield" or "Peach, nitrogen, phosphorus and potas-
sium ratios" and other combinations. The indexing period
was set from 1 January 2000 to 31 December 2024. After
checking the abstracts and manually removing the invalid
data, and after sorting the data, finally, 378 Chinese valid
literatures were identified. The English data in this paper
were selected from the core collection database of WOS,
and searched with the subject term of "Peach * fertiliza-
tion", the type of literature was selected as Atrticle, the lan-
guage was selected as English, and the indexing time was
also set as 1 January 2000 to 31 December 2023, and the
indexing time was also set as 1 January 2000 to 31 De-
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cember 2023. The indexing period was also set from 1
January 2000 to 31 December 2023, and a total of 299 arti-
cles were obtained through the screening process. The date
of search was 19 March 2025, and the indexing period was
also set from 1 January 2000 to 31 December 2023.

2.2 Research Methodology

Cite Space, as a knowledge graph construction tool de-
veloped on Java platform, dynamically tracks the evolution
paths and key turning points of research hotspots in the
field by generating visual maps such as keyword emer-
gence, time zone evolution, etc., which provides technical
support for identifying disciplinary fronts [11]; VOS view-
er relies on its multi-dimensional network parsing capabil-
ity, and employs clustering algorithms to quantitatively
model the subject matter, relevance, and intensity of insti-
tutional cooperation of the literature data [12]. Relying on
its multidimensional network analysis capability, VOS
viewer uses clustering algorithm to quantitatively model
the relevance and intensity of institutional cooperation in
the literature data, and visually presents the characteristics
of the domain knowledge structure through the heat map
and density view, and its interactive visual interface signif-
icantly improves the interpretation efficiency of the com-
plex data. The study integrates the literature data of peach
tree fertilisation from China Knowledge Network (CNKI)
and Web of Science core databases from 2000 to 2024,
completes the literature screening and metadata standardi-
sation through Note Express, combines with Excel to
achieve the authors' distribution, frequency statistics of
high-frequency keywords, and the construction of
co-occurrence matrices, and then applies Cite Space to map
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Bibliometrics-based Visualisation of Research on Peach Tree Fertilization

the authors' cooperation network and keyword time-zone
evolution. Then, Cite Space was used to map the author
cooperation network and keyword time zone evolution, and
VOS viewer was used to generate the three-dimensional
density view of institutional co-occurrence network and
thematic clustering. Through the cross-validation of the
above multi-dimensional analysis techniques, the spatial
distribution characteristics of the core academic community
in the field of peach tree fertilization, the temporal evolu-
tion of hot topics, and the theoretical boundaries of techno-
logical innovation are revealed, and ultimately, a compre-
hensive academic research judgement is formed which
combines the analysis of the disciplinary evolution law and
practice orientation, providing a scientific basis for the the-
oretical innovation of peach tree fertilization and the opti-
mization of the production practice.

3 Literature Analysis

3.1 Volume and Temporal
Characteristics of Publications

The annual number of publications in a field can indirectly
assess the development of the field and the degree of atten-
tion it receives. By observing the changes in the annual
number of publications in the field, the research trend and the
degree of activity in the research field can be understood.
Using the year as the horizontal coordinate and the number
of publications as the vertical coordinate, the trend of the
number of publications in the field of peach fertilisation at
home and abroad with the year was plotted (Figure 1).
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Figure 1 Distribution of annual number of publications, years in the field of peach tree fertilisation
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In recent years, the overall trend of the number of arti-
cles issued in the field of peach fertilisation at home and
abroad has shown an upward trend, but it has also fluctu-
ated to a certain extent in individual years. In the WOS
database, the number of publications is relatively stable,
with less than 30 publications per year, among which, the
number of publications in this field from 2000 to 2009
was less, all less than 10, and then began to show an up-
ward trend, reaching a maximum of 29 publications in
2022, while the lowest number of publications was in
2008, with only 3. In contrast, the fluctuation of the num-
ber of publications in the CNKI database waslarger, with
the highest number of articles in 2023, 57 articles. From
2020 to 2024, the number of articles in this field generally
shows an upward trend, indicating that the heat of re-
search in this field is increasing. Combining the trend of
the number of publications at home and abroad, it can be
concluded that research related to peach tree fertilisation
remains a hot topic for research now and in the future.

3.2 Analysis of Published Journals

In-depth analysis of literature source journals helps to
accurately understand the major published journals in a

specific research field, thus providing guidance for re-
searchers to select appropriate journals for submission and
reading, and further promoting the research progress in
this field [13]. With the help of Note Express literature
management software, 378 journals selected from CNKI
were statistically analysed, and Table 1 shows the top 10
journals in terms of the number of articles published in
the research on peach tree fertilization in China from 2000
to 2024, with the main type of journals being agricultural
science and technology journals. The journals with higher
amount of publications were Anhui Agricultural Science,
China Fruit Industry Information, Northern Fruit Tree,
Agricultural Science and Technology Newsletter, China
Soil and Fertiliser, Fruit Tree Practical Technology and
Information, Northern Horticulture, Fruit Farmer's Friend,
Agricultural Engineering Technology and Southern Agri-
culture, and the highest amount of publications were An-
hui Agricultural Science and China Fruit Industry Infor-
mation, which reached a total of 16, with a proportion of
4.22% and a proportion of 4.22%. The lowest number of
articles was in Southern Agriculture, with only 5 articles,
but its impact factor was 0.38.

Table 1 Top 10 journals in the field of peach fertilisation in China

Published Journals

Number of articles

Integrated 2023

Area share (%) Impact Factor

citations (times)

Anhui Agricultural Science

China Fruit Industry Information

Northern Fruit Tree

Agricultural Science and Technology Newsletter
China Soil and Fertiliser

Fruit Tree Practical Technology and Information
Northern Horticulture

Fruit Farmer's Friend

Agricultural Engineering Technology

Southern Agriculture

IO OO N~~~ 0o

211 28 0.494
211 4 0.98
1.85 22 0.51
1.85 18 0.179
1.85 36 2.246
1.58 3 0.16
1.58 78 1.013
1.58 3 0.22
1.58 1 0.189
1.32 8 0.38

3.3 Analysis of Literature Authors

As the cornerstone of scientific research, authors play a
pivotal role in the academic field. In-depth analysis of au-
thors can help us gain a more accurate insight into the core
group of authors with high academic reputation and influ-
ence in a certain field, and explore their key role in pro-
moting academic progress [14]. By systematically analys-
ing the co-occurrence network of authors, we are able to
explore in detail the mode of co-operation between differ-
ent authors in the field, the degree of closeness, and the

dynamics of such co-operation over time. The results of the
statistical analysis of the data showed that the cumulative
citation frequency of the 378 journals selected in this study
was as high as 1928 times in Knowledge.com, which fully
demonstrated that the research results of the previous au-
thors have had a far-reaching impact in the field of peach
tree fertilisation research in China. The authors who ranked
the top 8 in terms of the number of publications in the field
of peach tree fertilisation in China from 2000 to 2024 were
further counted (Table 2), and the authors' collaborations
were mapped (see Figure 2). Among them, Peng Futian and
Zhang Yafei had the highest number of publications,

http://www.agrforestry.com



31 Hu Minghang et al.:

reaching 6 articles each, accounting for a total of 4.22% of
the total number of publications, and his research results
provided a solid theoretical foundation for subsequent re-
search in the field of peach tree fertilisation. In the network
analysis of the author collaboration mapping in Figure 2, it
can be clearly seen that the research in the field of peach
tree fertilisation mainly focuses on the core authors for col-
laboration, for example, authors such as Peng Futian,
Zhang Yafei, and Wang Guodong have formed their own
collaboration network. However, it is also noted that there
is relatively little cross-team collaboration between the core
author teams. In the future, if the objective conditions per-
mit, we can focus on strengthening the cooperative interac-

Bibliometrics-based Visualisation of Research on Peach Tree Fertilization

tion and communication frequency among the core authors.
By building a more diversified and efficient communica-
tion platform, the potential for cooperation among academ-
ic teams can be fully stimulated and the effect of coopera-
tion can be maximised. We will actively promote the ex-
tensive sharing and in-depth exchange of research results to
form an academic atmosphere of mutual inspiration and
synergy, thus injecting a strong impetus into the innovation
of peach tree fertilization technology, significantly short-
ening the transformation cycle from innovative results to
practical application, and comprehensively accelerating the
innovation process and popularization and application of
peach tree fertilization technology.

Table 2 Top 8 authors in the field of peach tree fertilisation in China

Author Number of publications/article % of total number of communications
PENG Futian 6 1.58
Zhang Yafei 6 1.58
Yang Jigang 4 1.06
Gong Peng 3 0.79
Gao Yanmin 3 0.79
Wang Guodong 3 0.79
Li Zhenggiang 3 0.79
Zhou Deping 3 0.79
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Figure 2 Mapping of author collaborations in the field of peach tree fertilisation
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3.4 Analysis of Institutional
Co-operation Networks

In order to gain a precise insight into the research direc-
tion of peach tree fertilisation, an in-depth analysis of the
research institutions in this field was conducted. With the
help of the professional Cite Space tool, a co-occurrence
analysis was carried out on the top ten research institutions
in terms of the number of articles published in the database
of China Knowledge Network (CNKI), and at the same
time, the number of papers published by each institution
was also meticulously analysed. The detailed results of the
analysis are presented in Table 3 and Figure 3, in order to
intuitively understand the activity and interrelationship of
each institution in this research field. From the findings in
Table 3, it is seen that the main institutions that publish
papers are research institutes and universities. Among them,
Shandong Agricultural University (11 papers) and Central
South Forestry University of Science and Technology (11
papers) are leading in the research in the field of peach tree
fertilisation, which is mainly due to the strong adaptability
of peach trees to climate and soil, which has led to the for-
mation of a wide cultivation pattern in China. It has been
planted on a large scale in several provinces from the North
China Plain to the Yangtze River Basin, especially in
Shandong, Hebei, Jiangsu, Zhejiang and Sichuan [15].
Among them, the peach planting area in Yangshan, Wuxi,
Jiangsu Province, with unique volcanic geological condi-

Ktopidata

.0, LUN=10, LBY=5, e=1.0
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tions and subtropical monsoon climate, cultivated Yang-
shan peach, known for its full fruit shape and juicy, not
only recognised by the Ministry of Agriculture and Rural
Development as "China's geographical indications prod-
ucts", but also in the international market to win the reputa-
tion of "agar jade", and become a representative of China's
It has become a benchmark production area representing
the development of China's peach industry [16].

Figure 3 can further show the situation of peach tree ferti-
lization research institutions, mainly represented by Shan-
dong Agricultural University, Zhongnan Forestry University
of Science and Technology and other universities and re-
search institutes, these academic institutions in the field of
peach tree fertilization research has a significant representa-
tion of the region is suitable for peach tree planting, condu-
cive to the development of scientific research. Currently, the
mode of cooperation between different research institutes is
mostly centred on the core institutes in the same region, re-
sulting in most of the research institutes maintaining strong
independence to a large extent. In the future, efforts can be
made to strengthen the synergistic cooperation between dif-
ferent research institutions, and to carry out in-depth and
comprehensive exchanges and discussions on the research
results in the field of peach tree fertilisation. In this way, re-
searchers can broaden their horizons, examine research
problems from multiple perspectives, and bring together the
strengths of all parties to promote the rapid development and
breakthroughs in the field of peach tree fertilization research.
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Figure 3 Mapping of the main institutions and their partnerships in the field of peach tree fertilisation in China
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Table 3 Top 10 research institutes in the field of peach tree fertilisation in China with the highest number of publications

Mechanism

Number of publications/article

Shandong Agricultural University
Central South University of Forestry Science and Technology

Zhengzhou Institute of Fruit Tree Research, Chinese Academy of Agricultural Sciences
Fruit Tree Research Institute, Chinese Academy of Agricultural Sciences

Lijiang Soil Fertiliser Workstation
Liaoning Fruit Tree Research Institute

Horticultural Crops Research Institute of Xinjiang Academy of Agricultural Sciences

Central China Agricultural University

Shanghai Pudong New District Agricultural Technology Extension Centre

Horticulture College of Shanxi Agricultural University

11
11

WwAMMDDID

4 Analysis of Research Hotspots in
the Field of Peach Tree
Fertilisation

4.1 High-frequency Keyword Analysis

As a semantic unit characterising the knowledge struc-
ture of a discipline, the co-occurrence law of keywords can
systematically reveal the theoretical framework and devel-
opment of the research in the field. Through in-depth anal-
ysis of keywords, we can quickly understand the research
hotspots and future development direction in the field [17].
As can be seen from Table 4, in the CNKI database, "yield",
"quality”, "fruit quality" are the keywords with the highest
frequency, reaching 57 times, 40 times, 27 times, respec-
tively. The keywords "yield", "quality” and "fruit quality"
appeared most frequently, 57, 40 and 27 times, respectively.
Fruit yield and quality are important indicators for the
evaluation of the benefits of fertiliser application, which

highlights the effectiveness of fertiliser application
measures. In the WOS core collection database, "prunus
persica”, "yield" and "growth" were the most frequently
occurring keywords. 29, 28 and 27 times, respectively. As
the condensed expression of the core content of the article,
keywords can reflect the research hotspot of a specific field
to a large extent. By comparing and analysing the
high-frequency keywords in the databases of China
Knowledge Network (CNKI) and Web of Science (WOS),
it is easy to find that at this stage, China's fruit tree industry
is in a critical period of transformation and upgrading.
From the point of view of research dynamics, the focus of
attention at home and abroad has gradually transitioned
from the effect of fertilisation on peach tree yield to the role
of fertilisation on peach tree fruit quality. Soil quality, as an
important indicator of the ability of soil to supply nutrients
to crops, plays a decisive role in the productivity and com-
petitiveness of green agriculture. As the living standard of
the population continues to improve, more and more schol-
ars are focusing on research on fruit quality optimisation
and soil nutrient assessment.

Table 4 Top 8 keywords in the field of peach tree tree fertilisation

Chinese Keywords Frequency/times

English Keywords Frequency/times

Yield 57
Quality 40
Fruit quality 27
Soil nutrients 23
Organic fertiliser 18
Fertilisation 16
Peach Tree 15
Nectarine 9

prunus persica 29
yield 28
growth 27
fertilization 20
management 16
fruit quality 15
peach 15
soil 13

4.2 Keyword Co-occurrence Analysis

Keyword co-occurrence analysis, as a crucial research
method in bibliometrics, is used to build a visual map of the

http://www.agrforestry.com

co-occurrence network, which can methodically show the
correlation characteristics and dynamic evolution of core
concepts in the subject area [18]. The power of this approach
lies not only in its ability to quantitatively identify
high-frequency hot topics and the strength of co-occurrence
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between these topics, but also in its ability to deeply analyse
the mediating role of key concepts based on the topology of
the network. Further, in the two-dimensional presentation
space of the knowledge graph, the radius of the nodes di-
rectly reflects the co-occurrence frequency of the keywords,
which is like a measure that clearly presents the hotness level
of the concepts; while the spatial position of the nodes de-
pends on their mediator centrality, and the higher the media-
tor centrality of the concepts, the more prominent the struc-
tural holes played by the concepts in the knowledge dissem-
ination network, and these concepts often correspond to the
basic theories in the disciplinary knowledge system. Funda-
mental theories in a disciplinary knowledge system, or key
nodes connecting different fields [19]. This research model,
which integrates quantitative statistics and network topology
analysis, on the one hand, provides researchers with dual
quantitative indicators for assessing the importance of the
topic, making the assessment more scientific and accurate;
on the other hand, it also expands the methodological scope
of detecting the dynamics of the research frontiers and pre-
dicting the paths of knowledge growth, and provides a new
way of thinking and direction for the in-depth development
of academic research.

4.2.1 Domestic Research Hot Spots and
Keywords

As can be seen from the co-occurrence mapping of
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Chinese keywords in Figure 4, high-frequency keywords
such as "peach”, "yield", "fruit quality”, "soil nutrients"
and other high-frequency keywords are closely linked to
each other, which indicates that the research in the field of
domestic peach tree fertilization has developed from the
pursuit of high fruit yield to the direction of high quality,
in which the impact of fertilization on peach fruit yield
and quality is a research hotspot, and the "formulated fer-
tilizer", "biofungi fertilizer The effects of "formula ferti-
lization", "biofungi fertilizer" and "bag-controlled
slow-release fertilizer" on fruit quality [20] and orchard
soil [21] have also become a new development direction
in this field.

4.2.2 Foreign Research Hot Spots and
Keywords

From the co-occurrence map of English keywords in
Figure 5, it can be seen that "fertilisation", "growth", "ni-
trogen”, “prunus persica”, “peach” and other
high-frequency keywords are closely related to each oth-
er,"prunus persica”, "peach” and other high-frequency
keywords are closely related to each other, indicating that
the hotspots in the field of peach tree fertilization in for-
eign countries are mainly focused on fruit tree fertilization
technology, fruit tree yield and quality, etc. In recent years,
more and morescholars began to focus on the study of
fertilisation on fruit quality [22] and soil [23].
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Figure 4 Keyword co-occurrence network based on CNKI peach tree fertilisation study

http://www.agrforestry.com



35 Hu Minghang et al.:

Bibliometrics-based Visualisation of Research on Peach Tree Fertilization

-
ngb
L biagrar plant Nt
Y otest
plantqgroagh
microblaiiiomass phosghorus e
- B3
e soil fgrility
b Adg nutgent fruitrees
<o st gion v i ti tion L
Brparon) e " absapi dentifisation <
potagsium
emiesions organigmatter exprsion defigency
soil : @ nipe -
» nitgegen iron ciigrosis IFon deficiency
5
sysem Diomass availgpitity P
v
- stogge

maET management

p@ys leaves

nutgients
$nugpats ges plants - tsmpgire
bacterial @mmunity impact - walglity
& fs A . @
o accumgiation | use efficiengg fertilization w
Llifesp nitrogen fgrifzation g 2 6‘(‘ (21
roat lifespsn syg#ms - fruitirees
it lity prunuievium
nysrient qeailability u '3 y flawer
prunus persica ?
b, o dyfamics “ e ® ragum ® sweetgherry
Stongifruis It-inco@patibility
R qu w Anvoxidepr activity leor
" resisiance dragght
perfapipance” it peachatrees Kingglcs ordpus
irtightion ; ¢ culggprs v maleculdcloning i)l tube
nectyrine i s peach pr@gus-persica
carbon segissstration peaghes
climatasgghange vegetatiyp growth <ifess
< raock

" nitrogeng@rtilization
sustaugbility deficitiigfigation
TP ®ategifess regulated defieit irrigatiorf

magel

Figure 5 Keyword co-occurrence network based on WOS peach tree fertilisation study

4.3 Keyword Emergence Analysis

The CNKI and WOS databases were visualised and an-
alysed using Cite Space software to draw keyword time-
line graphs (Figures 6 and 7) and keyword emergence
graphs (Figures 8 and 9). With the help of the keyword
timeline, we are able to gain a clear insight into the
changing dynamics of keywords over the years. By sort-
ing out these changes, it not only helps to grasp the de-
velopment of the field and analyse its historical evolution,
but also reasonably speculate the possible future research
direction based on the existing trends. As another im-
portant dimension of analysis, emergent terms refer to
keywords or terms that show a significant jump in fre-
quency of occurrence in a specific period of time com-
pared with the previous period [24]. By identifying emer-
gent words, researchers can quickly capture the research
themes that the academic community focuses on during a
specific period of time, pinpoint the research hotspots, and
help anchor the direction of the research work.

The research themes in the field of domestic peach tree
fertilisation are evolving, among which quality, yield, and
organic fertilisation studies have a long time span and
high number of publications, mainly including long-term
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studies on the yield, quality and soil nutrients of peach
trees by different fertilisation treatments, as well as dis-
cussions on economic and ecological benefits. The key-
words that are still in the emergent state as of 2024 in-
clude organic fertilizer, indicating that fertilization in the
field of improving soil nutrients in peach orchards is still
a research hotspot of interest to domestic scholars, a result
that is consistent with the results of the analysis of the
keyword timeline mapping; in the past ten years, with the
emphasis of the society on environmentally friendly agri-
culture, green fertilizer application and organic cultivation
have gradually become a hotspot of research, and re-
searchers have devoted themselves to exploring the green
and organic fertilizer application scheme to reduce the use
of chemical pesticides and fertilisers. While focusing on
economic benefits, we are also focusing on the green and
sustainable development of future orchards and moving
closer to eco-friendly peach orchards. The high intensity
of management and yield highlighted in the English data-
base suggests that the study focuses on exploring the
needs of peach trees for different nutrients and the effects
of different fertilisation programmes on peach yield and
quality.
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Figure 6 Timeline chart of keywords based on CNKI peach tree fertilisation study
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Top 10 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End
il 2001 291 2001 2011

2000 - 2024

Fin 2001 103 2001 2003

ELAREAE 2010 221 2010 2014
¥tk 2010 1.69 2010 2017
= 2012 275 2012 2019
E£E 2012 228 2012 2014
EF4Hr 2013 1.74 2013 2015

et 2010 1.68 2020 2022
Boro i 2000 2.05 2021 2024
24 2021 1.89 2021 2022

Figure 8 CNKI peach tree fertilisation emergent keywords, 2000-2024

Top 10 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End
leave 2003 2.03 2003 2014
peach 2003 246 2003 2004
fertilization 2003 2.61 2007 2010
storage 2010 2.08 2010 2011
management 2013 3.15 2015 2022
vield 2011 348 2016 2024
fruit quality 2011 2.96 2018 2020
impact 2020 3.00 2020 2024
greenhouse gas emission 2022 278 2022 2024
irrigation 2022 2,78 2022 2024

2000 - 2024

Figure 9 Keywords for WOS peach tree fertiliser emergence, 2000-2024

5 Conclusion and Outlook

5.1 Conclusion

Based on the statistical results of CNKI and WOS liter-
ature database on the number of publications from 2000 to
2024, this paper, with the help of bibliometric methods,
outlines the development status, research hotspots and
research frontiers in the field of peach fertilization in the
past 25 years, and analyses the research dynamics of this
field both at home and abroad, and draws the following
conclusions.

(1) From the point of view of the number of publica-
tions, the overall trend of growth, indicating that the
impact of fertilisation on peach trees is still a hot
topic for research now and in the future. Domestic
researchers tend to publish the relevant research re-
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sults in the core journals of the North University,
showing a high level of scientific research and the
influence of research results, which has strongly
promoted the rapid development of this field.

(2) In terms of the research team of peach tree fertilisa-
tion, a research team with Peng Futian, Zhang Yafei
and Yang Ji gang as the core team has been formed
in China. However, there is relatively little ex-
change and cooperation among these core teams.

(3) In terms of the main research forces, Shandong Ag-
ricultural University, Central South Forestry Uni-
versity of Science and Technology, and research in-
stitutes are represented, but these institutions are
more independent from each other and have less
cooperation.

(4) From the analysis of keywords, although the re-
search hotspots are in constant change, the core of
them always revolves around key topics such as



Journal of Agriculture and Forestry 2025, 4(2): 27-39 38

fruit yield, quality and soil nutrients.

(5) From the analysis of emergent words, the current
fruit tree quality, quality, organic fertiliser applica-
tion programme, and soil nutrients are the research
frontiers in the field of peach tree fertilization at
home and abroad. At the same time, with the dy-
namic changes in research, the research on the top-
ics of formulated fertiliser application, biofungal
fertiliser, bag-controlled slow-release fertiliser, etc.,
has gradually become a popular direction.

5.2 Outlook

Over the past 25 years, research on peach tree fertilisa-
tion in China has continued to deepen. The consumer
market's demand for high-quality fruits is increasing day
by day, and the peach industry urgently needs to change
from the pursuit of yield to focusing on quality. In this
context, optimising soil nutrient management in peach
orchards to achieve sustainable development of the culti-
vation system has become a research hotspot for academ-
ics at home and abroad.

Led by the concept of ecological agriculture and green
development, peach tree fertilisation technology will ac-
celerate the transition towards organicisation. The focus
of future research lies in exploring the practical applica-
tion effects of green fertilizers such as organic fertilizers,
bio-organic fertilizers and microbial fungal fertilizers, to
further enhance the nutritional quality and edible safety of
peach fruits by reducing the use of chemical fertilizers
and repairing the soil microbiological environment. In
addition, the scientific combination of organic amend-
ments, functional microbial agents and soil conditioners
can not only improve the soil granular structure of peach
orchards, but also enhance the soil nutrient storage capac-
ity and biological activity, thus creating a soil environ-
ment conducive to the growth of peach tree roots and fruit
sugar-acid ratio regulation.

With the rapid development of smart agriculture tech-
nology, remote sensing monitoring, soil sensor networks
and intelligent decision-making systems will be deeply
integrated to dynamically monitor and accurately regulate
the physiological state and nutritional needs of peach trees,
which will become an innovative breakthrough point in
the digital management of peach orchards. With the help
of these technologies, the construction of variable fertili-
sation models is expected to significantly improve the
efficiency of nutrient use and promote the high-quality
and sustainable development of China's peach industry.

At present, China's peach fertilization research has
formed a multi-institutional collaborative pattern of re-
search, and has made significant progress in the research
and development of new fertilizers and soil improvement
technology, but the academic collaboration network be-
tween the cross-regional core team has yet to be perfected,
and the chain of technological achievement transfor-
mation still needs to be strengthened. In the future, it is
necessary to build an innovation consortium for the deep
integration of industry, academia and research, and
through sharing experimental data and field validation
platforms, to promote the evolution of peach tree fertilisa-
tion system towards precision, green recycling and diver-
sification of modes, and ultimately to achieve a synergis-
tic enhancement of the ecological, economic and social
benefits of the peach orchard production system.
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