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ABSTRACT

Along with economy speed development and increase in peoples living level, people want high-quality agriculture produce

to get healthy. In order to produce more high-quality agricultural products, we mu
carry out Agriculture High-quality development. Agriculture High-quality
measures to make land produce high-quality agricultural products and get

for better life and health. Theory foundations of Agriculture high-quality

plants, vegetation carrying capacity and critical period of plant
Agriculture High-quality development are to plant excellen g
density and effective measures to regulate the plant resourc

ilize nature resources rationally and
ent is to take some effective

m yield and effect to meet the need
nt are natural resources use limit by
s relation regulation. The methods of
ecies or varieties, take appropriate initial plant

ation to ensure plant grow well and produce high-

quality agricultural products, obtain maximum yield and effect.

Keywords: High-Quality Development of Agriculture;
Capacity; Critical Period of Plant Resources Rﬁi

INTRODUCTION

Agricultural development has gone through aslong process and
now entered the Agriculture High-quality. development [1]. In
order to solve these questions in process of modern agriculture
produce, such as soil degradation, waste or overuse nature
resources by plants and reduce in quality of high-quality
agricultural products and income of farmer in the modern
agriculture and meet people’s need for better life and health,
we should realize sustainable use of nature resources and carry
out Agriculture High-quality development. The purpose of the
paper is to introduce the High-quality agricultural products
and Agriculture High-quality development.

STUDY METHOD

Since 1950, large scale afforestation has been carried out in the
Loess Plateau, China, especially the construction of the "Three
North" shelterbelt system, which began in 1978 [2]. As plant
the plant relationship changed from
equilibrium relation between plant growth and resources use

grow, resources
to non-equilibrium relation, which lead to soil and vegetation
degradation and crops failure because of overload because
plant density is more than vegetation carrying capacity or waste
of nature resources because of low load because plant density is
smaller than vegetation carrying capacity. In order to solve the
questions of soil and vegetation degradation and crop failure,

al Resources Use Limit by Plants; Vegetation Carrying
lation; High-Quality Agricultural Products

we should establish the new theory and method to promote
Agricultural development in the new era. Author reviews a lot
of papers and find that the agriculture development can be
classed into three stages and now entered the new stage of
the efficiency of
resource utilization by plants based on long innovation study

Agriculture development according to
of relation between plant growth and soil water. For example,
Guo proposed the concept of soil water vegetation carrying
capacity in 2000 [3-4], and then establish different plant
density to analyze the relationship between plant density and
soil water supply or consumer and Establish an estimation
method for soil water vegetation carrying capacity and
determine the numerical value of soil water vegetation carrying
capacity of caragana shrub and then [5-7], With the in-depth
research on the soil water vegetation carrying capacity, Guo
proposed the method of maximum infiltration depth and the
concept of starting time of plant water relation regulation [8]
and then soil water resources use limit by plants in 2010 and
then study the whole process of agricultural development can
be divided into three stages: Low level development stage or
primitive agriculture, Level improvement stage and high-quality
development new stage [9-12]. The direction of Agriculture
development is Agriculture High-quality development [13-14].
Only in this way, land can produce more better and health
food and service to meet the people’s needs for a better life
and crop type, yield and quality.
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RESULTS

Agricultural development has gone a long time. According to
the efficiency of resources use by plants, the whole process of
agricultural development can be divided into three stages: Low
Level

improvement stage and high-quality development new stage.

level development stage or primitive agriculture,

Low level agriculture development stage

During the early stages of development or the primitive
agricultural period, people gathered wild fruits and relied on
nature for survival because at that time, science and technology
had not yet developed and people's labor productivity was very
low. People had to depend on nature to survive. Today, in some
primitive tribes in Africa, one can still see this low-level
agricultural
development of the economy and society, this low-level
agricultural development method will disappear.

development method. However, with the

Level improvement stage

At the Level improvement stage, people start to select or
better
applicating fertilizer and irrigation, if there are water resources

cultivate plant species, weeding, producing and
to increase food kinds, improving quality and amount of food.
The turning point from the low level of development to the
Level improvement is plant domestication and animal
introduction domestication, the development of gathering
economy to planting economy. There are some events such as
overuse chemical fertilizer and the over dose application of
pesticides and so on, which cause crops failure and resources
waste happens, which is not good for Agriculture High-quality
héalthy
problem. In most of farmland, you can see this kindwof
Level

transition stage from Low level agriculture development stage

development but easily cause environment and

agriculture development. improvement stage Wis  a
to agriculture high-quality development,/ With ‘the economic
and society development, this kind of agriculture development

will be developing into Agriculture high-quality development.
Agriculture high-quality development

In 2017, China put forward the concept of high-quality
development, so, Agriculture development has entered high-
quality development. At the new stage of high-quality
development, people must take effective measures or method to
make plant grow well and obtain the maximum yield and
benefit and produce more better and health food and service to
meet the people’s increasing needs for a better life and crop
types, and quality. To high-quality

development, we must overcome the overuse chemical fertilizer

yields carrying out
and the over dose application of pesticides and so on in the
production process to ensure plant grow well and carry out
sustainable use of nature resources and agriculture high yield
and benefit.

Theory foundations of Agriculture high-quality development

Theory foundations of Agriculture high-quality development
include natural resources use limit by plants, Vegetation
carrying capacity and the critical period of plant resources
relation regulation.
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Natural resources use limit by plants

Natural resources are limit, So, the natural resources utilized by
plants on crown or root soil are limited. To carry out
sustainable use of natural resources and Agriculture high
quality production, we must use the natural resources in
sustainable way. The limit can be expressed by Natural
resources use limit by plants. The natural resources use limit by
plants is the controlling limit plants use natural resources,
expressed by indicator plant and can be divided into space
natural resources use limit by plants, soil water resources use
limit by plants and soil nutrient resources use limit by plants.
For example, in water-limited region, the natural resources use
limit by plants is soil water resources use limit by plants. The
natural resources use limit by plants changes with plant species
and location [10-12]. For example, natural resources use limit
by plants in waterlimited region is the limit of soil water
resources use limit by plants, which is the soil water resources
in the maximum infiltration when soil water content is equal to
wilting coefficient. The indicator plant for original vegetation is
dominate species, especially constructive species, the uppermost
dominant species, which is native to the local region because
for a long time ghey have developed a good relationship with
the local condition. The indicator plant for non-Native
vegetation is gealier cultivated plant species.

Vegetation carrying capacity

The vegetation carrying capacity is the ability of nature or land
resources to carry vegetation in a given time, especially in the
critical period of plant resources relation regulation and given
space, site condition. vegetation carrying capacity can be
expressed by the quality or plant density of indicator plant in
plant community, which is the function of plant species, time
and location [10-12]. For example, the vegetation carrying
capacity in water-limited region is soil water vegetation carrying
capacity, which is the ability of soil water nature resources to
carry vegetation, which changes with plant species, times and
location [10-12]. For example, the vegetation carrying capacity
in water-limited region is soil water vegetation carrying capacity,
which is the ability of soil water resources to carry vegetation in
a given time and space because soil water is the most important
factor to influence plant growth, fruit quality, yield and benefit.
Plant resources relationship in origin forest is very harmony
and plant grow well and bear fruit but the goods and service
cannot meet people’s need in the stage of primitive agriculture,
a lot of original vegetation has been changed into non-native
plantation such as Saskatoon berries, red plum apricot and
corn in the semiarid region, China. some plant such as
Saskatoon berries, grow and develop well, suitable for local
climate, easy to develop. But another plant, such as corn and
red plum apricot, they are not suited to the local climate and
need to regulate plant resource relationships.

The critical period of plant resources relation regulation

As plant grow, plant canopy and root grow great, plant use
more resources, Plant resources relation changes with time.
When the available resources in crown or root zone approaches
to natural resources use limit by plants, plant resources relation
enters the critical period of plant resources relation regulation.
The ending time of the critical period of plant resources
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relation regulation is the ineffective time of plant resources
relation regulation such as the ending time of red plum apricot
is 15 July because red plum apricot become maturity in 15 July
and caragana is the end of September because caragana is used
for soil and water conservation forest, which stop to serve in
the end of September of semiarid region of China. The critical
period of plant resources relation regulation is the most
important period in the whole process of plant growth and
yield and benefit cultivation, which can be expressed by the
amount of available natural resources in canopy or root zone.
The vegetation carrying capacity in the critical period of plant
resources relation regulation decides the quality, maximum

yield and benefit [15].

Methods of agricultural high-quality development

High-quality agricultural products mainly include pollution-free
agricultural products, green food, organic agricultural products
and brand-name agricultural products. This type of agricultural
product is usually certified by authoritative departments and
meets relevant quality standards and safety requirements. With
the improvement of people's living standards and the
enhancement of their health high-quality
agricultural products are increasingly valued and favored by
consumers. Methods of agricultural high-quality development
include selection of better plant species and variaties according

awareness,

the site condition and market need [15]; take the suitable initial
planting density, which is more than vegetation carrying
capacity [16] and the regulation of plant resources relation
according to plant need, such as weeding, fertilizer, pest control
and reduce plant density or plant leaf according to vegetation
carrying capacity to make plant grow well and produce high=
quality produce. Because the carrying capacity in the critical
period of plant resources relation regulation decides the quality
of product, the maximum vyield and benefit, We ‘must take
theories such as the utilization limit of plant resources, the
carrying capacity of vegetation, and the critical period for
regulating the relationship of plant resources as guiding
principles, select excellent tree species or varieties, take
appropriate initial plant density and take effective measures to
regulate the plant resources relation regulation and ensure
plant grow well and get the cultivated goal. If the plant density
exceeds the vegetation capacity, the plant resources relation
should be regulated based on vegetation carrying capacity,
especially the vegetation carrying capacity in the critical period
of plant resources relation regulation, otherwise the further
increase plant use natural resources will lead overuse of natural
resources because available natural resources is more than
natural resources used by plant, which will lead to the decline
of vegetation and the decline of grain yield and quality [17]. As
for some fruit trees, after the plant density is fixed, we can use
suitable leaf amount and the quality fruit to regulate the leaf-
fruit relation to get High-quality agricultural products and
maximum yvield and benefit [18-23].

DISCUSSION

Along with economy speed development and increase in
peoples living level, people want More high-quality agriculture
produce for healthy. In order to produce high-quality
agriculture products, we must utilize nature resources rationally

OPEN 8 ACCESS Freely available online

Agriculture  High-quality development.
Agriculture High-quality development is to take some effective

and carry out

measures to make land produce high-quality agricultural
products and obtain maximum vyield and effect to meet the
need for better life and health. Theory foundations of
Agriculture high-quality development are natural resources use
limit by plants, vegetation carrying capacity and critical period
of plant resources relation regulation. The methods of
Agriculture High-quality development are to select excellent
tree species or varieties, take appropriate initial plant density
and effective measures to regulate the plant resources relation
to ensure plant grow well and get high-quality agricultural
products effect. agricultural
development had entered high-quality development stage.

and maximum vyield and

Theory foundations of Agriculture high-quality development is
Natural resources use limit by plants, vegetation carrying
capacity and critical period of plant resources relation
regulation. Methods of Agricultural high-quality development is
to select excellent tree species or varieties, take appropriate
initial plant density and effective measures to ensure plant grow
well and get the cultivated goal.

CONCLUSION

Because of sthe large agricultural area and the increasing
has exceeded 8.2 billion at present,
different regions have different climate and crops suitable for

populationgy, ‘which
growth, so it is necessary to establish more and more
demonstration of agricultural high-quality development in
different part of the world to select excellent tree species
or varieties according to site condition and market need,
determine the appropriate initial plant density, resources
use limit by plants, carrying capacity, the
relation regulation to

vegetation

critical period of plant resources
regulate the plant resources relation, especially in the critical
period of plant resources relation regulation to make plant
grow well and get maximum vyield and benefit to realize
sustainable use of nature resource and agricultural high-quality
development to meet people's needs for a better life and High-

quality agricultural products.

ACKNOWLEDGEMENT

This project once was supported by the National Science
Foundation of China (Project No: 41271539, 41071193)
and Study on high quality sustainable development of soil
and water conservation (A2180021002). We thank two
anonymous reviewers for their helpful suggestions.

REFERENCES

1. Wu QX, Yang WZ. Forest and grassland vegetation construction
and its sustainable development in Loess Plateau. China’s) Science
Press, Beijing. 1998.

2. Guo ZS. An approach to the method of the optimal cutting rate
for headwater conservation forest.

3. Guo Z, Shao M, Zhang Y, Wu Q. An layer-dividing approach to
the soil water in forest land. The proceedings of soil physics and
ecological environmental construction. 2002:74-9.

4. Guo ZS, Shao MA. Soilwater carrying capacity of vegetation and
soil desiccation in artificial forestry and grass land in semi arid

Journal of Plant Science and Biotechnology

J. Plant Sci. Biotechnol, Vol.1 Iss.1, June (2026), pp:49-52



Guo Z

10.

11

12.

13.

regions of the Loess Plateau. Acta Ecologica Sinica. 2003;23(8):
164021647.

. Guo 7S, Shao MA. Mathematical model for determining vegetation

carrying capacity of soil water. Journal of Hydraulic Engineering.

2004;10:95-9.

. Guo ZhongSheng GZ, Shao Ming'an SM. Effect of artificial

Caragana korshinskii forest on soil water in the semiarid area of Loess
hilly region.

. Guo Z. Limit of vegetation rehabilitation for soil and water

conservation in semi-arid region of Loess Plateau. Chin. ]. Science

Soil Water Conserv. 2009;7:49-54.

. Zhongsheng G. Soil water resource use limit in semi-arid loess hilly

area. Chinese Journal of Applied Ecology/Yingyong Shengtai
Xuebao. 2010;21(12).

. Guo Z, Shao M. Impact of afforestation density on soil and water

conservation of the semiarid Loess Plateau, China. Journal of Soil
and water conservation. 2013;68(5):401-10.

Guo ZhongSheng GZ. A review of soil water carrying capacity for
vegetation in waterlimited regions.

Guo ZS. Theory and Practice on soil water carrying capacity for
vegetation. Chinese Science Press. 2014;104:216-41.

Guo Z. Rice carrying capacity and sustainable produce of rice in
resources-limited regions. International Journal of Agricultural

Science and Food Technology. 2019;5(1):54-7.

Guo Z. Estimating method of maximum infiltration depth and soil

water supply. Scientific Reports. 2020 Jun 16;10(1):9726.

14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

OPEN 8 ACCESS Freely available online

Land

Guo ZS. Soil water carrying capacity for vegetation.

Degradation & Development. 2021;32(14):3801-11.

Guo Z. Soil hydrology process and rational use of soil water in desert

regions. Water. 2021;13(17):2377.
Guo Z. Soil water resource use limit by plants in water-limited region.

Guo Z. Soil Water Resources Ultilization Limit by Red Plum Apricot.
authorea. 2024.

Guo Z. Forest restoration, resources, sustainable use, and high-quality
sustainable management. Glob J Ecol. 2023;8(1):007-10.

Guo ZS. Innovation China agricultural high-quality production
industry service group. Chin Sci Technol Achiev. 2025.

Guo Z. New stage of agriculture development, agriculture high-quality
development. Journal of Food Technology & Nutrition Sciences.
SRC/JFTNS-251. 2024;197:2-3.

Guo Z. High-quality Production of Red Plum Apricot in Semiarid
Loess Hilly Region of China. Arch Biomed Sci Eng. 2025; 11 (1):
008-018. geoderma; 2025.

Guo Z. Introduction and Selection of Fine Plant Species and
Varieties. In JOURNAL OF INTEGRATED HEALTH
Vupemurenu: United Research Forum 2025 (Vol. 4, No. 1, pp.
356-358).

Guo Z. Agriculture High-Quality Development and Nutrition.
Archives of Food and Nutritional Science. 2024;8(1):038-40.

Journal of Plant Science and Biotechnology

J. Plant Sci. Biotechnol, Vol.1 Iss.1, June (2026), pp:49-52


https://www.semanticscholar.org/paper/Mathematical-model-for-determining-vegetation-of-Guo/9c7f6fb57c9c0daf5dae8a7eb6e1106ddfdc35db
https://www.semanticscholar.org/paper/Mathematical-model-for-determining-vegetation-of-Guo/9c7f6fb57c9c0daf5dae8a7eb6e1106ddfdc35db
https://www.cabidigitallibrary.org/doi/full/10.5555/20113358423
https://www.cabidigitallibrary.org/doi/full/10.5555/20113358423
https://www.cabidigitallibrary.org/doi/full/10.5555/20113358423
https://zgstbckx.xml-journal.net/article/id/8490
https://zgstbckx.xml-journal.net/article/id/8490
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10019332&AN=63484494&h=Q6RAl4qCLSRz1d%2Be2a7L20quEuZ5CCOL72Lrbe1bohB7sNt1Q04TRddhrB8MtP6SjYkCfxT5a%2BewCDRWaXiiGQ%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10019332&AN=63484494&h=Q6RAl4qCLSRz1d%2Be2a7L20quEuZ5CCOL72Lrbe1bohB7sNt1Q04TRddhrB8MtP6SjYkCfxT5a%2BewCDRWaXiiGQ%3D%3D&crl=c
https://www.tandfonline.com/doi/abs/10.2489/jswc.68.5.401
https://www.tandfonline.com/doi/abs/10.2489/jswc.68.5.401
https://www.cabidigitallibrary.org/doi/full/10.5555/20113358633
https://www.cabidigitallibrary.org/doi/full/10.5555/20113358633
https://www.amazon.ca/practice-carrying-capacity-vegetation-Chinese/dp/7030404688
https://www.amazon.ca/practice-carrying-capacity-vegetation-Chinese/dp/7030404688
https://www.agriscigroup.us/articles/IJASFT-5-142.php
https://www.agriscigroup.us/articles/IJASFT-5-142.php
https://www.nature.com/articles/s41598-020-66859-0
https://www.nature.com/articles/s41598-020-66859-0
https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.3950
https://www.mdpi.com/2073-4441/13/17/2377
https://www.mdpi.com/2073-4441/13/17/2377
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5061147
https://www.authorea.com/doi/full/10.22541/au.170668635.55110143/v1
https://www.agriscigroup.us/articles/GJE-8-175.php
https://www.agriscigroup.us/articles/GJE-8-175.php
https://actascientific.com/ASAG/ASAG-09-1502.php
https://actascientific.com/ASAG/ASAG-09-1502.php
https://www.researchgate.net/publication/388560814_New_Stage_of_Agriculture_Development_Agriculture_High-Quality_Development
https://www.researchgate.net/publication/388560814_New_Stage_of_Agriculture_Development_Agriculture_High-Quality_Development
https://www.researchgate.net/profile/Zhong-Sheng-Guo/publication/391345687_High-quality_Production_of_Red_Plum_Apricot_in_Semiarid_Loess_Hilly_Region_of_China/links/68404601d1054b0207f9927d/High-quality-Production-of-Red-Plum-Apricot-in-Semiarid-Loess-Hilly-Region-of-China.pdf
https://www.researchgate.net/profile/Zhong-Sheng-Guo/publication/391345687_High-quality_Production_of_Red_Plum_Apricot_in_Semiarid_Loess_Hilly_Region_of_China/links/68404601d1054b0207f9927d/High-quality-Production-of-Red-Plum-Apricot-in-Semiarid-Loess-Hilly-Region-of-China.pdf
https://urfjournals.org/open-access/introduction-and-selection-of-fine-plant-species-and-varieties.pdf
https://urfjournals.org/open-access/introduction-and-selection-of-fine-plant-species-and-varieties.pdf
file:///C:/Users/user/Downloads/Agriculture%20High-Quality%20Development%20and%20Nutrition

	Contents
	High-Quality Agricultural Development: A Mini Review
	ABSTRACT
	INTRODUCTION
	STUDY METHOD
	RESULTS
	Low level agriculture development stage
	Level improvement stage
	Agriculture high-quality development
	Theory foundations of Agriculture high-quality development
	Vegetation carrying capacity
	Methods of agricultural high-quality development

	CONCLUSION
	ACKNOWLEDGEMENT
	COMPETING FINANCIAL INTERESTS STATEMENT
	REFERENCES




