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ABSTRACT : 

Horticulture, the science of cultivating fruits, vegetables, flowers, and ornamental plants, has witnessed significant advancements in recent years, driven by 

technological innovations, scientific research, and evolving consumer demands. This review article provides a comprehensive overview of the latest developments 

in horticulture, encompassing various aspects such as breeding techniques, cultivation practices, pest and disease management, and post-harvest technologies. The 

review begins by exploring recent trends in plant breeding, including the use of molecular techniques such as marker-assisted selection and genetic engineering to 

develop high-yielding, disease-resistant varieties with improved nutritional profiles and enhanced agronomic traits. It also discusses the emergence of precision 

horticulture, which integrates advanced technologies such as remote sensing, drones, and data analytics to optimize resource use and increase productivity while 

minimizing environmental impact. In addition, the review delves into recent developments in post-harvest technologies and value addition, including controlled 

atmosphere storage, modified atmosphere packaging, and novel processing techniques, which extend shelf life, maintain quality, and enhance marketability of 

horticultural products. Overall, this review provides valuable insights into the latest advancements in horticulture and underscores the importance of continuous 

innovation and sustainable practices to meet the growing demand for high-quality, nutritious, and environmentally-friendly horticultural products in a rapidly 

changing world. 
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Introduction : 

Horticulture, derived from the Latin words "hortus" (garden) and "cultura" (cultivation), encompasses the science, art, and business of growing fruits, 

vegetables, flowers, and ornamental plants. It is a diverse and dynamic field that combines elements of biology, botany, ecology, agronomy, and 

economics to cultivate plants for food, aesthetics, medicine, and environmental purposes. Dating back to ancient civilizations, horticulture has been 

integral to human existence, providing sustenance, beauty, and medicinal resources. Early agricultural societies developed rudimentary techniques for 

plant cultivation, seed selection, and irrigation, laying the groundwork for the sophisticated horticultural practices we see today. 

The evolution of horticulture can be traced through millennia of human history. From the domestication of wild plants to the development of modern 

agricultural practices, horticulture has undergone a remarkable transformation driven by innovation, experimentation, and cultural exchange. Ancient 

civilizations such as the Egyptians, Greeks, and Romans made significant contributions to horticultural knowledge, cultivating crops, establishing gardens, 

and documenting it.. Horticulture has seen remarkable advancements in recent years, driven by a combination of technological breakthroughs, 

environmental concerns, and evolving consumer preferences. With the world witnessing rapid urbanization and an increasing awareness of environmental 

sustainability, urban horticulture has emerged as a promising solution to solve pressing challenges in modern societies ( Sashika,2024). Despite the 

significant progress made in horticulture, several challenges remain, including climate variability, pest and disease pressures, resource constraints, and 

socio-economic disparities. Addressing these challenges requires concerted efforts from researchers, policymakers, industry stakeholders, and the broader 

community. Future research endeavours should focus on developing resilient crop varieties, enhancing agroecosystem sustainability, improving post-

harvest management practices, and fostering inclusive and equitable horticultural system. Horticulture is crucial to supplying fruit and vegetables, which 

are rich in essential nutrients and contribute significantly to global economies. (Opara,2024). 

 This dynamic field encompasses various disciplines, including crop production, landscaping, floriculture, and post-harvest management. This review 

paper aims to provide an overview of the recent advances in horticulture, highlighting key developments, emerging trends, and their implications for 

sustainable agriculture and horticultural practices. By synthesizing current research findings and exploring the multifaceted aspects of modern horticulture, 

this paper seeks to shed light on the transformative potential of innovative approaches in shaping the future of agriculture. In conclusion, recent advances 

in horticulture have opened up new possibilities for enhancing agricultural productivity, environmental sustainability, and food security.  So, let's delve 

into some of the notable recent advancements shaping modern horticulture. 
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Methods used in soilless culture 

       A few things must be checked and considered before choosing a hydroponics technique including, Availability of suitable medium for growth, 

Expected yield, Availability of Space, Optimum Resources present, Quality and quantity of the product generated. 

Nutrient film technique (NFT) 

The nutrient medium is poured into the reservoir tank. An air pump is used inside the reservoir that continuously bubbles air into the reservoir to supply 

oxygen to the nutrient medium (Figure 1). Another pump called ‘Nutrient Pump’ pushes the nutrient solution from the reservoir into the tube grow bed. 

Above the reservoir, there are small plastic baskets or pots used to hold the plants while the roots are all submerged in the nutrient solution. The roots 

absorb all the water, nutrients and oxygen needed by the plant to grow. Various studies on crop nutrient requirements in the NFT system across all growth 

stages have reported that fruits and vegetables such as paprika, tomato, and melon absorb relatively low nutrients until flowering but require maximum 

nutrients during flowering and early fruit development (Yeo et al., 2023).  

The excess nutrient solution is pumped back into the tank by the other end of the tube as it is elevated from one side. Electrical conductivity and pH are 

checked regularly, and even timers are set to complete one cycle. It usually takes 8-10 hours to complete one cycle. The system is slightly tilted so nutrient 

solution runs through roots and back into a reservoir tank (Sharma et al., 2018). Chilli, tomato, capsicum, spinach, lettuce, coriander, strawberry, small 

flowering plants, and cucumber are some of the most successful products using this technique. 

The nutrient film technique was developed by Allen Cooper late in 1960s at the Glasshouse Crop Research Institute in Littlehampton, England. To date, 

many small modifications have been made to improve their technology. Mostly one litre/m of Nutrient Medium is filled at once in the reservoir. Least to 

no wastage is recorded, and good product yield is generated. It is an altered method made to overcome the demerits of the Ebb and Flow Method. 

Sometimes, this setup leads to fungal infection as the roots are constantly dipped in the nutrient medium. Graves, 1983 gives a complete description of 

this NFT. 

 

Deep flow technique (DFT) 

The deep flow technique is also known as the pipe system. In 1976, this method was created by Jensen and Collins for cultivating the lettuce and other 

leafy vegetables on a floating raft of an expanded plastic. This method was first introduced by Arizon and Massantini 1976 in Italy. This was a hit in 

Caribbean, because by combining this method and with the cooling of the nutrient solution, the production of the lettuce made possible and the lettuce 

was also saved from bolting. In this system, the plants float above a water tray like a polystyrene or Styrofoam board structure, with the roots immersed 

in an oxygenated solution, consisting of water and nutrients. (Rapisarda et al. 2022). The plants are placed inside plastic perforated containers, with the 

roots hanging out and then holes are drilled into the board (Figure 2). 

This hydroponic setup contains horizontal rectangular tanks arranged in a line in a huge plastic. Those developed by Jensen were 4 m long, 70 m wide 

and 30 cm deep. The nutrient solution was then monitored at regular intervals. It was recirculated, and a pump was used to keep the system aerated. The 

rectangular tanks were used because of their two benefits: the reach of maximum direct sunlight to the plants and frictionless conveyor belts for planting. 

Here 2-3m deep nutrient solution flows through the 10-cm PVC pipes. In which the plastic net pots are fitted. The bottom of the pots is connected to the 

solution that flows into the pipe. This hydroponic system is best for both tall and short plants. The material used in the net pots is a mixture of rice husk 

and old coir dust. In the base, a small piece of net cloth is used to protect from spilling the material from the pot into the nutrient medium. The nutrient 

solution gets aerated when the recycled solution falls into the stock tank. The pipes must have a slope to maintain the proper flow of the nutrient solution. 
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Ebb and flow technique 

This technique is also known as the flood and drain method of Hydroponics, which is the principle of this technique. In this method, the nutrient solution 

is pumped into a growing medium from a reservoir. The preparation of seedlings for hydroponic systems to be successful includes germination and 

transplantation (Riggio et al.,2019). It is allowed to flow there for 5 to 10 minutes. Then the solution is allowed to flow from the medium to the reservoir 

(Figure 3). The outflow of nutrient solution from the growing area brings air into the that area and provides an oxygen source to it. But, here, the plants 

experience a change of environment which sometimes is not beneficial for optimum plant growth. This system also has some root algae and mould issues 

and that’s why some necessary modifications are still needed. Which is why, this method is commonly used as a hobby only and for all the gardening 

enthusiasts and not for commercial production. The medium used here has perlite, clay, pebbles and rock wool as chief components. 

 

Drip method 

This method is used to grow long term crops like cucumber, tomato etc. An emitter dripper or a pump is used to deliver nutrients to the plants. Here, a 

solution is provided to individual plants in a timely manner. These emitters work according to the exposure of sunlight and growth stage of the plant. It 

is totally a soilless technique as all the requirements are provided by the system only. There are two types of Drips. First, the recoverable method, where 

the solution can be reused. Second, is a Non-recoverable method where all the nutrients solution goes off as waste. Out of the both Recoverable method 

is budget friendly. The nutrient medium used here is mildly absorbent in nature to the plant roots, and hence, the drippers deliver the medium slowly. 



International Journal of Research Publication and Reviews, Vol (5), Issue (6),  June (2024), Page –  5745-5750                            5748 

 

Wick method 

This is the simplest hydroponic system requiring no electricity, pump or aerators. Here plants are arranged in a growth medium with vermiculture and 

pertile, with the wick or thin thread running from the plant's roots into a reservoir tank of nutrient solution. Here water is provided to the plants by the 

capillary action of the wick. As wick can hold a limited amount of water, this method is useless for a large amount of water requiring crops. 

These are also some commonly used and studied methods of hydroponics like Aeroponics, Aquaponics, float raft system, deep water culture, root dipping 

method, hydroponic plant growth systems, static solution culture, passive sub-irrigation systems, and top irrigation systems are other hydroponic 

techniques (Figure 4). 

3. Recent Advancements 

3.1. Vertical Farming and Urban Agriculture 

As urban populations burgeon and arable land becomes scarcer, vertical farming has emerged as a sustainable solution. By stacking layers of crops in 

vertical structures and employing hydroponic or aeroponic systems, horticulturists can efficiently utilize limited space and resources while minimizing 

environmental impact. Vertical farming involves cultivating crops in vertically stacked layers or inclined surfaces within controlled environments, such 

as skyscrapers, warehouses, or specially designed structures.(Akintuyi,2024). In European countries, urban agriculture is expected to handle the societal 

transformations of both urban and rural areas, such as ageing  in the agriculture (Oh,2023). 

3.2.  Smart Farming Technologies 

The integration of Internet of Things (IoT) devices, sensors, and data analytics has revolutionized farming practices. Through real-time monitoring of 

environmental conditions, soil moisture levels, and plant health parameters, horticulturists can make informed decisions to optimize irrigation, nutrient 

management, and pest control. Smart farming (SF), that is particularly based on information and communication technologies into machinery, equipment, 

and sensors in agricultural production systems, allows a large volume of data and information to be generated with progressive insertion of automation 

into the process. (Pivoto,2018).  Smart technologies in agriculture will boost the production of farm crops and livestock since autonomous systems will 

be able to control actuators effectively, improve the utility, control resource usage, and ensure products conform to market requirements while maximizing 

profit and minimizing the cost of production (Idoji,2021)  

3.3. Precision Horticulture and Genetic Engineering 

Advances in genetic technologies, including CRISPR-Cas9 gene editing, have accelerated crop improvement efforts. Horticulturists can now precisely 

manipulate plant genomes to enhance desirable traits such as disease resistance, drought tolerance, and nutritional content. Additionally, marker-assisted 

selection techniques facilitate the breeding of new crop varieties with improved yield potential and adaptability to changing environmental conditions. 

Finally, precision application technologies embrace variable-rate application technologies, precision irrigation and weeding and machine guidance. 

(Balafoutis,2017)  

3.4. Biological Control and Integrated Pest Management (IPM) 

With growing concerns over chemical residues and pesticide resistance, horticulturists are increasingly turning to biological control methods for pest 

management. A fundamental paradigm of IPM is that the use of multiple tactics provides crop protection that is less risky, more technically efficient and 

more cost-effective than the use of a single tactic (Bottrell,2018). Beneficial insects, nematodes, and microbial agents are deployed strategically to 

suppress pest populations while minimizing harm to beneficial organisms and the environment. Finally, IPM is a sustainable process that combines 

biological, cultural, physical, and chemical tools to identify, manage, and reduce risk from pests and pest management tools and strategies in a way that 

minimizes overall economic, health, and environmental risks.(Dara, 2019). 

3.5. Nutrient Recycling and Circular Economy 

Efforts to minimize waste and maximize resource efficiency have led to the adoption of circular economy principles in horticulture. Technologies such 

as anaerobic digestion and composting enable the recycling of organic waste into valuable inputs like biogas and organic fertilizers. Additionally, 

innovative approaches like aquaponics, which integrate fish farming with hydroponic crop production, create symbiotic systems where nutrient-rich fish 

waste fertilizes plant growth, closing nutrient loops and reducing dependency on external inputs. For example, Potting soil production could be a possible 

solution for minimizing urban waste accumulation and recycling nutrients during ornamental plant production.(Dede,2023). These recent advancements 

underscore the transformative potential of horticulture in addressing pressing global challenges, including food security, environmental sustainability, 

and climate resilience. 

Conclusion : 

Hydroponics technology discussed so far can be the answer to all the questions when it comes to do soilless culture. No doubt conventional process also 

gives exact same results But, if we compare this process with the traditional process, the Hydroponic techniques decreases the overall production cost 
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and increases the profit. The soil is getting infertile, the water is getting polluted, and most croplands are getting barren from intensive cropping on them. 

With the help of this technique, the demand and supply gap can be filled, providing fresh and better-quality foodstuff.  Also, the consistency in the supply 

chain can be maintained.  

 

Ethical approval: Not applicable. 

Funding:  

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors. 

Competing Interests:  

The author declare that they have no competing financial interest or personal relationship that could have appear to influence the work reported in this 

paper. 

Availability of data and materials:  

The data and materials that support he findings of the study are available from the corresponding author upon request 

 

Acknowledgment:  

 

Author would also like to thanks Yashwant Sompura Department of Botany, MLS University, Rajasthan (India) for completion of this manuscript.  

 

REFERENCES: 

 

1. Akintuyi, O. B. (2024). Vertical farming in urban environments: A review of architectural integration and food security. 

2. Ampim, P. A., Obeng, E., & Olvera-Gonzalez, E. (2022). Indoor Vegetable Production: An Alternative Approach to Increasing Cultivation. 

Plants, 11(21), 2843. 

3. Balafoutis, A. T., Beck, B., Fountas, S., Tsiropoulos, Z., Vangeyte, J., van der Wal, T., ... & Pedersen, S. M. (2017). Smart farming 

technologies–description, taxonomy and economic impact. Precision agriculture: Technology and economic perspectives, 21-77. 

4. Bergstrand, K. J., Asp, H., & Hultberg, M. (2020). Utilizing anaerobic digestates as nutrient solutions in hydroponic production systems. 

Sustainability, 12(23), 10076. 

5. Bottrell, D. G., & Schoenly, K. G. (2018). Integrated pest management for resource-limited farmers: challenges for achieving ecological, 

social and economic sustainability. The Journal of Agricultural Science, 156(3), 408-426. 

6. Dara, S. K. (2019). The new integrated pest management paradigm for the modern age. Journal of Integrated Pest Management, 10(1), 12. 

7. Dede, C., Ozer, H., Dede, O. H., Celebi, A., & Ozdemir, S. (2023). Recycling nutrient-rich municipal wastes into ready-to-use potting soil: 

An approach for the sustainable resource circularity with inorganic porous materials. Horticulturae, 9(2), 203. 

8. Dhal, S. B., Mahanta, S., Gumero, J., O’Sullivan, N., Soetan, M., Louis, J., ... & Kalafatis, S. (2023). An IoT-Based Data-Driven Real-Time 

Monitoring System for Control of Heavy Metals to Ensure Optimal Lettuce Growth in Hydroponic Set-Ups. Sensors, 23(1), 451 

9. Goh, Y. S., Hum, Y. C., Lee, Y. L., Lai, K. W., Yap, W. S., & Tee, Y. K. (2023). A meta-analysis: Food production and vegetable crop yields 

of hydroponics. Scientia Horticulturae, 321, 112331. 

10. Grsic-Rausch, S.; Kobelt, P.; Siemens, J.M.; Bischoff, M.; Ludwig-Müller, J. Expression and localization of nitrilase during symptom 

development of the clubroot disease in Arabidopsis. Plant Physiol. 2000, 122, 369–378. 

11. Hosseini, H., Mozafari, V., Roosta, H. R., Shirani, H., van de Vlasakker, P. C., & Farhangi, M. (2021). Nutrient use in vertical farming: 

Optimal electrical conductivity of nutrient solution for growth of lettuce and basil in hydroponic cultivation. Horticulturae, 7(9), 283. 

12. Idoje, G., Dagiuklas, T., & Iqbal, M. (2021). Survey for smart farming technologies: Challenges and issues. Computers & Electrical 

Engineering, 92, 107104. 

13. Ikram, S.; Bedu, M.; Da Niel-Vedele, F.; Chaillou, S.; Chardon, F. Natural variation of Arabidopsis response to nitrogen availability. J. Exp. 

Bot. 2012, 63, 91. 

14. Ispolnov, K., Aires, L. M., Lourenço, N. D., & Vieira, J. S. (2021). A combined vermifiltration-hydroponic system for swine wastewater 

treatment. Applied Sciences, 11(11), 5064. 

15. Jan S, Rashid Z, Ahngar TA, Iqbal S, Naikoo NA, Majeed S et al. (20200. Hydroponics: A review. Int. J Curr. Microbiol. App. Sci; 9:1779-

1787 

16. Kamh, M.; Wiesler, F.; Ulas, A.; Horst, W.J. Root growth and N-uptake aactivity of oilseed rape (Brassica napus L.) cultivars differing in 

nitrogen efficiency. J. Plant Nutr. Soil Sci. 2005, 168, 130–137. 

17. Karim, S. R., & Osama, R. (2022). Sustainable Nutrient-Rich Food Production during COVID-19 Pandemic through Year-Round Vegetable 

Farming Using Hydroponic Technique. Chemistry Proceedings, 10(1), 69. 

18. Karne, H., Iyer, V., Joshi, S., Diwan, S., Gole, M., Sunthankar, S., & Phansalkar, S. (2023). Hydroponics: A Review of Modern Growing 

Techniques. 



International Journal of Research Publication and Reviews, Vol (5), Issue (6),  June (2024), Page –  5745-5750                            5750 

 

19. Khan, S., Purohit, A., & Vadsaria, N. (2020). Hydroponics: current and future state of the art in farming. Journal of Plant Nutrition, 44(10), 

1515-1538. 

20. Komorowska, M., Niemiec, M., Sikora, J., Gródek-Szostak, Z., Gurgulu, H., Chowaniak, M., ... & Neuberger, P. (2023). Evaluation of Sheep 

Wool as a Substrate for Hydroponic Cucumber Cultivation. Agriculture, 13(3), 554. 

21. Koukounaras, A. (2020). Advanced greenhouse horticulture: New technologies and cultivation practices. Horticulturae, 7(1), 271. 

22. Martini, B. G., Helfer, G. A., Barbosa, J. L. V., Espinosa Modolo, R. C., da Silva, M.R., de Figueiredo, R. M., ... & Leithardt, V. R. Q. (2021). 

IndoorPlant: A model for intelligent services in indoor agriculture based on context histories. Sensors, 21(5), 1631. 

23. Monisha, K., Kalai Selvi, H., Sivanandhini, P., Sona Nachammai, A., Anuradha, C. T., Rama Devi, S., ... & Hikku, G. S. (2023). Hydroponics 

agriculture as a modern agriculture technique. Journal of Achievements in Materials and Manufacturing Engineering, 116(1). 

24. Muraro, D.; Byrne, H.; King, J.; Bennett, M. The role of auxin and cytokinin signalling in specifying the root architecture of Arabidopsis 

thaliana. J. Theor. Biol. 2013, 317, 71–86. 

25. Nicola, S., Pignata, G., Casale, M., Hazrati, S., & Ertani, A. (2021). Setting Up a Lab-Scale Pilot Plant to Study the New Growing System 

(NGS®) for Leafy Vegetable and Culinary Herb Growth. Horticulturae, 7(5), 90. 

26. Nikolov, N. V., Atanasov, A. Z., Evstatiev, B. I., Vladut, V. N., & Biris, S. S. (2023). Design of a Small-Scale Hydroponic System for Indoor 

Farming of Leafy Vegetables. Agriculture, 13(6), 1191. 

27. Oh, S., & Lu, C. (2023). Vertical farming-smart urban agriculture for enhancing resilience and sustainability in food security. The Journal of 

Horticultural Science and Biotechnology, 98(2), 133-140. 

28. Opačić, N., Radman, S., Fabek Uher, S., Benko, B., Voća, S., & Šic Žlabur, J. (2022). Nettle Cultivation Practices—From Open Field to 

Modern Hydroponics: A Case Study of Specialized Metabolites. Plants, 11(4), 483. 

29. Opara, I. K., Opara, U. L., Okolie, J. A., & Fawole, O. A. (2024). Machine Learning Application in Horticulture and Prospects for Predicting 

Fresh Produce Losses and Waste: A Review. Plants, 13(9), 1200. 

30. Park, Y., & Williams, K. A. (2024). Organic hydroponics: A review. Scientia Horticulturae, 324, 112604. 

31. Pessemier, J.D.; Chardon, F.; Juraniec, M.; Delaplace, P.; Hermans, C. Natural variation of the root morphological response to nitrate supply 

in Arabidopsis thaliana. Mech. Dev. 2013, 130, 45–53. 

32. Pivoto, D., Waquil, P. D., Talamini, E., Finocchio, C. P. S., Dalla Corte, V. F., & de Vargas Mores, G. (2018). Scientific development of smart 

farming technologies and their application in Brazil. Information processing in agriculture, 5(1), 21-32. 

33. Pomoni, D. I., Koukou, M. K., Vrachopoulos, M. G., & Vasiliadis, L. (2023). A Review of Hydroponics and Conventional Agriculture Based 

on Energy and Water Consumption, Environmental Impact, and Land Use. Energies, 16(4), 1690. 

34. Prakash S, Singh R, Kumari AR, Srivastava AK. Role of Hydroponics towards quality vegetable production: an overview. Int. J Curr. 

Microbiol. App. Sci 2020; 10:252-25 

35. Rapisarda, R., Nocera, F., Costanzo, V., Sciuto, G., & Caponetto, R. (2022). Hydroponic green roof systems as an alternative to traditional 

pond and green roofs: a literature review. Energies, 15(6), 2190. 

36. Riggio, G. M., Jones, S. L., & Gibson, K. E. (2019). Risk of human pathogen internalization in leafy vegetables during lab-scale hydroponic 

cultivation. Horticulturae, 5(1), 25. 

37. Sashika, M. N., Gammanpila, H. W., & Priyadarshani, S. V. G. N. (2024). Exploring the evolving landscape: Urban horticulture cropping 

systems–trends and challenges. Scientia Horticulturae, 327, 112870. 

38. Sela Saldinger, S., Rodov, V., Kenigsbuch, D., & Bar-Tal, A. (2023). Hydroponic Agriculture and Microbial Safety of Vegetables: Promises, 

Challenges, and Solutions. Horticulturae, 9(1), 51. 

39. Sharma, N., Acharya, S., Kumar, K., Singh, N., & Chaurasia, O. P. (2018). Hydroponics as an advanced technique for vegetable production: 

An overview. Journal of Soil and Water Conservation, 17(4), 364-371. 

40. Swain, A., Chatterjee, S., & Vishwanath, M. (2021). Hydroponics in vegetable crops: A review. Pharma Innov. J, 10, 629-634. 

41. Szekely, I., & Jijakli, M. H. (2022). Bioponics as a Promising Approach to Sustainable Agriculture: A Review of the Main Methods for 

Producing Organic Nutrient Solution for Hydroponics. Water, 14(23), 3975. 

42. Tianyu Li, He Liu, Fujun Zhou.(2023) .Effects of Light Intensity and Photoperiod on the Fresh Locking and Quality of Hydroponic Arugula 

in the Harvesting Period. 

43. Van Gerrewey, T., Boon, N., & Geelen, D. (2022). Vertical farming: The only way is up?. Agronomy, 12(1). 

44. Vincentdo, V., & Surantha, N. (2023). Nutrient Film Technique-Based Hydroponic Monitoring and Controlling System Using ANFIS. 

Electronics, 12(6), 1446. 

45. Vyshnavi, Dr. Asha S, Sanjana Agarwal, Harshit Dubey, Chinmay Jain L. (2023) A study on hydroponic farming.319 

46. Yeo, K. H., Choi, G. L., Lee, J. H., Park, K. S., & Choi, K. Y. (2023). Development of Nutrient Solution Compositions for Paprika Cultivation 

in a Closed Coir Substrate Hydroponic System in Republic of Korea’s Winter Cropping Season. Horticulturae, 9(4), 412. 

47. Zhang, Y., Li, J., Zhou, D., Song, J., & Gao, J. (2022). Nitrogen Uptake and Distribution in Different Chinese Cabbage Genotypes under Low 

Nitrogen Stress. International Journal of Molecular Sciences, 23(3), 1573. 


