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Abstract

Farming development has gone through a long process. After a review of
literatures, the results showed that according to the efficiency of resource
utilization by plants, the whole process of farming development can be divided
into three stages, the whole process of farming development can be divided into
three stages: Low level development stage or primitive farming, Level
improvement stage and high-quality development new stage. The direction of
Farming development is High-quality development. Farming High-quality
development is to take some effective measures or methods to make land pro-
duce maximum yield and benefit to meet the people’s needs for a better life and

safe food, which is the general trend of the times.
Introduction

Farming development has gone through a long process. Because primitive
agriculture cannot produce more better and health food and service to meet the
people’s needs for a better life and crop types, yields and quality. There are
different kinds of concepts, such as ecological agriculture [1], organic agricul-
ture (Scrinis, 2007) [2], smart agriculture and data agriculture and so on. Organ-
ic agricultural practices respond to and offer alternatives to the health and envi-
ronmental problems related to conventional technologies and practices of pro-
duction and embrace many alternative ideals such as alternative distribution and
retailing networks and the counter-cultural wholefoods movement (Scrinis,
2007).

Method

In order to solve the problems, such as soil and vegetation degradation or crop
failure and resources waste, low quality of fruit, produce and economic income
in the modern agriculture, the relative lituretures was selected and comperative
analysed. According to the efficiency of resource utilization by plants, the
whole process of farming development can be divided into three stages: Low
level development stage or primitive farming, Level improvement stage and

high-quality development new stage. The results are as followed:
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Results

According to the efficiency of resource utilization by plants, the whole process of farming development
can be divided into three stages: Low level development stage or primitive farming, Level

improvement stage and high-quality development new stage:
Low level development stage or primitive farming

At Low level development stage or primitive farming, people pick up wild fruits and rely on nature for
a living because science and technology are underdevelopment and people labour productivity are low.
Now, there are some areas to continue to carry out this kind Agriculture. For example, in China or over

the world, there are still some primitive tribes.
Level improvement stage

At the Level improvement stage, people start to acclimation wild plant and select eatable wild plant or
cultivate better plant species, weeding, producing and applicating fertilizer and irrigating, if there are
water resources, to increase food kinds, improving quality and amount of food. The turning point from
the low level of development to the level of improvement is plant domestication and animal
introduction domestication, the development of gathering economy to planting economy, and
high-quality development new stage. At the high-quality development new stage, people take effective
measures or method to make plant grow well and get the maximum yield and benefit. The turning point
from the level of improvement to high-quality development new stage is the overapplication of
chemical fertilizer and the overuse of pesticides in the production process, which is not ensure Farming

high yield and benefit but also easily cause environment and healthy problem.
High-quality agricultural development

Because the indicator plant in original vegetation is dominate species, especially constructive species,
the uppermost dominant species, which is native to the local region because for a long time they have
developed a good relationship with the local condition, plant resources relationship is very harmony
and plant grow well and bear fruit but the goods and service cannot meet people’s need, for example in
semiarid loess hilly region (Guyuan, China), a lot of original vegetation has been changed into
non-native plantation such as Saskatoon berries in the semiarid loess hilly region, China, they 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 theoretical foundation of High-quality agricultural development

According to the long-term research of agricultural development [3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13],

The theoretical foundations of High-quality agricultural development as following:
Resources use limit by plants

Resources use limit by plants is the limit plant use resources, which is the foundation of vegetation type
and location. For example, resources use limit by plants in semiarid loess hilly region is soil water
resources use limit by plants, which is the soil water resources in the maximum infiltration depth when
soil water content in all soil layers is equal to wilting coefficient. The wilting coefficient change with
soil depth and can be expressed by indicator plant in a plant communication. Indicator plant is
dominant pant species, especially the top dominant pant species in the top canopy, constructive plant

species, constructive species [8, 10, 11, 13].

vegetation carrying capacity
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The vegetation carrying capacity is the ability of nature resources or land resources to carry vegetation,
expressed by number of population or plant density in plant communication. The vegetation carrying
capacity in water limited regions is soil water vegetation carrying capacity, which is the ability of soil
water resources to carry vegetation, expressed by indicator plant in a plant community, which changes
with plant species, times and location [8, 10, 11, 13]. For example, soil water vegetation carrying ca-
pacity for caragana shrub land is 72 shrubs per 100 meters square of semiarid loess hilly region, China
in 2002.

Critical period of plant resources relation regulation

Plant resources relation is the relationship between plant growth and resources supply and consumption
in space in crown layer and soil in root system. As plant grow, Plant resources relation change with
time. When available nature resources in crown layer and soil in root system are equal to the resources
use limit by plants, the Plant resources relation enter the critical period of plant resources relation
regulation. The ending time of the critical period of plant resources relation regulation is the ineffective
time of plant resources relation regulation, such as fruit stopping expanding of red plum apricot fruit on
15 July and stopping serving of soil and water conservation caragana shrub in the end of September in

the semiarid loess hilly region, China. [8, 10, 11, 13].
Methods of High-quality agricultural development

To realize sustainable use of natural resources and farming high quality production, we must take the
theories of resources use limit by plants, vegetation carrying capacity and the critical period of plant
resources relation regulation as a guild, select excellent tree species or varieties, take appropriate initial
plant density and take effective measures to ensure plant grow well and get the cultivated goal,
maximum yield and beneficial [3, 4, 14, 15, 16, 8, 10, 11, 13]. If plants overuse natural resources be-
cause the plant density exceeds the vegetation capacity or underuse natural resources, the plant re-
sources relation should be regulated by the vegetation carrying capacity, especially the vegetation car-
rying capacity in the critical period of plant resources relation regulation. If available natural resources
in crown or root are more than the natural resources use limit by plants, the plant resources relationship
enters the critical period of plant resources relation regulation, and the ending time of the critical period
of plant resources relation regulation is the ineffective time of plant resources relation regulation, such
as fruit stopping expanding of red plum apricot fruit on 15 July and stopping serving of soil and water
conservation caragana shrub in the end of September in the semiarid loess hilly region, China. If the
plant density is more than vegetation carrying capacity in the critical period of plant resources relation
regulation, the plant resources relation should be regulated to carry out. AS for some fruit tree, we
should regulate the relationship between reproductive growth and vegetative growth according to the
suitable leaf amounts and quality fruit. The suitable leaf amounts are the leaf amount when plant densi-

ty is equal to vegetation carrying capacity, and the quality fruit is the fruit for market need.
Conclusion

To achieve high-quality agricultural development is the general trend of the times. Because of the large
Farming area and the increasing population, now population whole world has exceeded 8 billion, there
are different climate at different regions and crops suitable for growth, climate at different regions
change with time, so it is necessary to strengthen the research on the selection of excellent plant species
or varieties, determination appropriate initial plant density, resources use limit by plants, vegetation

carrying capacity, the critical period of plant resources relation regulation to regulate the plant
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resources relation and get maximum yield and service and realize sustainable use of soil water

resources and farming high-quality development to meet people's needs for a better life and safe food.

Acknowledgements

This project was supported by the National Science Foundation of China (Project No:

42077079,41271539, 41071193) and Study on high quality sustainable development of soil and water

conservation (A2180021002). We thank two anonymous reviewers for their helpful suggestions.

Additional Information

Competing Financial Interests statement:

There are no competing financial interests

References

1.

10.

Li L., Huang X., Yang H.2023. Scenario-based urban growth simulation by incorporating ecologi-
cal-agricultural-urban suitability into a Future Land Use Simulation model. Cities,137,
04334 https://doi.org/10.1016/j.cities.2023.104334

Squalli J., Adamkiewicz G.2023. The spatial distribution of agricultural emissions in the United
States: The role of organic farming in mitigating climate change Journal of Cleaner Production 414
(2023). https:// doi.org /10.1016 /j.jclepro.2023.137678

Guo Z., Shao M., Zhang, y., & Wu, Q. 2002. An Layer-dividing Approach to the soil water in

forest land, the Proceedings of Soil Physics and Ecological Environmental Construction edited by

ShaoMingan.74-79,Xiaan,Shanxi  Science and technology press. http:/ir.igsnrr.ac.cn/
handle/311030/4789

Guo Z. & Shao, M. 2003. Vegetation carrying capacity of soil water and soil desiccation in artifi-
cial forestry and grassland in the semiarid regions of Loess Plateau. Chin. J. ECOL. 23, 1640-
1647 http:// en.cnki.com.cn/Article_en/ CJFDTOTAL-STXB200308023.htm

Guo Z. & Shao M. 2013. Impact of afforestation density on soil and water conservation of the
semiarid Loess Plateau. J. SOIL WATER CONSERV.68, 401-410. https://dio:10.2489/
jswc.68.5.401.

Guo Z. & Li Y. 2009. Initiation stage to regulate the caragana growth and soil water in the semiar-
id area of Loess Hilly Region, China. Chin. J. ECOL. 29, 5721-5723. http://www.oalib.com/
paper/1402580#. XhRXA ZuKUk.

Guo Z. 2010. Soil water resource use limit in semi-arid loess hilly area. Chin. J. App. Eco. 21,
3029-3035. http://connection.ebscohost.com /c/articles/63484494/soil-water-resource-use-limit-

semi-arid-loess-hilly-area
Guo Z. 2014. Theory and Practice on soil water carrying capacity for vegetation. 45-100(Chin.

Scientific Press). //www.geobooks.com.cn.

Guo Z. 2019. Rice carrying capacity and sustainable produce of rice in resources-limited re-
gions.Int. J. Agric. Sc. Food Technol. 5(1): 054-057. DOI: http://doi.org/10.17352/2455-
815X.000042.

Guo, Z.S. 2021a. Soil water carrying capacity for vegetation. Land Degradation & Development,1
—11. https://doi.org/10.1002/1dr.3950

©2025 Zhongsheng Guo. This is an open access article distributed under the terms of the Creative

Commons Attribution License, which permits unrestricted use, distribution, and build upon your 27

work non-commercially.


http://www.openaccesspub.org/

Journal of Plant Genetics and Crop Research (ijen

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Guo, Z.-S. 2021b. Soil hydrology process and Sustainable Use of Soil Water Resources in Desert
Regions. Water. https://doi.org/10.3390/w13172377

Guo Z. High-quality development of agriculture Encyclopedic Forrum.2022, (01): 64-66.

Guo Z. 2023.Forest restoration, resources sustainable use and high-quality sustainable manage-
ment. Glob J Ecol.2023, 8(1): 007-010.https://dx.doi.org/10.17352/gje.000075

Guo Z., & Shao M. 2004. Mathematical model for determining vegetation carrying capacity of soil

water. J. Hydr. 35 (10), 95-99. http://doi: 10.3321 /j.issn: 0559-9350.2004.10.015

Guo Z. & Shao M. 2010. Effect of Artificial Caragana Caragana korshinskii Forest on Soil Water
in the Semiarid Area of Loess Hilly Region. Chin. Forest SCI. 46, 1-8.

Guo Z. & Shao M. 2013. Impact of afforestation density on soil and water conservation of the
semiarid Loess Plateau. J. SOIL WATER CONSERV.68, 401-410. https://dio:10.2489/
jswc.68.5.401.

Abbo S. & Gopher A.2020. Plant domestication in the Neolithic Near East: The humans-plants
liaison. Quaternary Science Reviews. https://doi.org/ 10.1016/ j. quascirev.2020.106412

Budagovski, A.L. (1986). Soil water resources and available water supply of the vegetation cover,
Water Resources. 12(4):317-325. http:// xueshu.baidu.com/ usercenter /paper /show?
paperid=9b6e17d9¢5931a0089968e¢90a0192bef&site=xueshu_se

Guo J.Y., et al. (2004). Dietary soy isoflavones and estrone protect ovariectomized ER alpha KO

and wild-type mice from carcinogen-induced colon cancer. Journal of Nutrition, 134, 179-182.

Guo Z., & Zhang W. 2016. Impact of Initial Planting Density on Soil Water Resource Use Limit
by Plants. Geoinfor Geostat: An Overview 4:1. doi:10.4172/2327-4581.1000137.

Gui Y, Wang Y, He S, Yang J. Self-powered smart agriculture real-time sensing device based on
hybrid wind energy harvesting triboelectric-electromagnetic nanogenerator. Energy Convers
Manag 2022; 269: 116098. https://doi.org/10.1016/j.enconman.2022.116098

Guo Z. 2009. Limit of vegetation rehabilitation for soil and water conservation in semi-arid region
of Loess Plateau. Chin. J. Science SOIL WATER CONSERYV. 7, 49-54 //en.cnki.com.cn/ Arti-
cle_en/ CJIFDTOTAL-STBC200904010.htm.

Guo Z. 2011. A Review of Soil Water Carrying Capacity for Vegetation in Water-Limited Re-
gions. Chinese journal of forest science.47(5):140-144. https://www.docin.com/p-798592870.html

Guo Z. 2020. Estimating Method of Maximum Infltration Depth and Soil Water Supply, Scientific
Reports,10:9726 https://doi.org/10.1038/s41598-020-66859-0

Iriarte et al 2020. The origins of Amazonian landscapes: Plant cultivation, domesticationand the
spread of food production in tropical South America. Quaternary Science Reviews. https://
doi.org/10.1016/j.quascirev.2020.106582

Kaur, J., & Kaur, G. 2015. An insight into the role of citrus bioactives in modulation of colon can-
cer. Journal of Functional Foods, 13, 239-261.

Ko, Y., Jeong, J., Choi, Y., & Ryu, C. 2013. Soy soluble polysaccharide induces apoptosis in HCT
-116 human colon cancer cells via reactive oxygen species generation. Molecular Medicine Re-
ports, 8, 1767-1772.

©2025 Zhongsheng Guo. This is an open access article distributed under the terms of the Creative

Commons Attribution License, which permits unrestricted use, distribution, and build upon your 28

work non-commercially.


http://www.openaccesspub.org/

Journal of Plant Genetics and Crop Research (7

pen

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Leenders, M., et al. 2015. Subtypes of fruit and vegetables, variety in consumption and risk of co-
lon and rectal cancer in the European Prospective Investigation into Cancer and Nutrition. Interna-
tional Journal of Cancer, 137, 2705-2714.Scenario-based urban growth simulation by incorporat-

ing ecological-agricultural-urban suitability into a Future Land Use Simulation model

Moyo M., Aremu A. O. Staden J. V. 2018.Deciphering the growth pattern and phytohormonal

content in Saskatoon berry (Amelanchier alnifolia) in response to in vitro cytokinin application.
New Biotechnology. 42:85-94

Shan, S., Li, et al. 2014. A millet bran-derived peroxidase inhibits cell migration by antagonizing
STAT3-mediated epithelial-mesenchymal transition in human colon cancer. Journal of Functional
Foods, 10, 444-455.

Sharma H, Haque A, Jaffery ZA. Maximization of wireless sensor network lifetime using solar
energy harvesting for smart agriculture monitoring. Ad Hoc Netw 2019; 94:101966. https://
doi.org/10.1016/j.adhoc.2019.101966.

Sheflin,A. M., et al. 2017. Dietary supplementation with rice bran or navy bean alters gut bacterial
metabolism in colorectal cancer survivors. Molecular Nutrition & Food Research, 61. ttp://
x.doi.org/10.1002/mnfr.201500905.

Shi, J.,et al. 2017. Anti-inflammatory effects of millet bran derived-bound polyphenols in LPS-
induced HT-29 cell via ROS/miR-149/Akt/NFkappa B signaling pathway. Oncotarget, 8, 74582—
74594.

Singh, B., Singh, J. P., Kaur, A., & Singh, N.2020. Phenolic composition, antioxidant potential and
health benefits of citrus peel. Food Research International, 132, 109114.https://doi.org/10.1016/
j-foodres.2

Signorelli, P.,et al.2015. Natural grape extracts regulate colon cancer cells malignancy. Nutrition
and Cancer-An International Journal, 67, 494-503.

Sharma H, Haque A, Jaffery ZA. Maximization of wireless sensor network lifetimeusing solar
energy harvesting for smart agriculture monitoring. Ad Hoc Netw 2019; 94:101966. https://
doi.org/10.1016/j.adhoc.2019.101966.

Sung, H., Lim, Y., & Choi, Y. (2006). Soy isoflavones do not alter the effects of fructooligosaccha-

ride on the intestinal ecosystem of colon-cancer model rats. Food Science and Biotechnology, 15,
931-936.

Tang M., Wang X. Ahmed A.2023. Sustainable Energy Technologies and Assessments29 August
2023

Yu H. & He W..2021. Plant invaders outperform congeneric natives on amino acids. Basic and
Applied Ecology,2021...

Wehrmaker R. M., Draijer N., Bosch G. and Goot A. J. v. d., 2021.Evaluation of plant-based reci-
pes meeting nutritional requirements for dog food: the effect of fractionation and ingredient con-
straints, Animal Feed Science and Technology,doi:https://doi.org/10.1016/
j-anifeedsci.2022.115345 Recovering breeze energy based on galloping enhancement mechanism

for smart agriculture

©2025 Zhongsheng Guo. This is an open access article distributed under the terms of the Creative

Commons Attribution License, which permits unrestricted use, distribution, and build upon your 29

work non-commercially.


http://www.openaccesspub.org/

