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Green manuring orchards and tea gardens: concept, effects, and application

GAO Song-juan', ZHANG Yu-ting*’, CAO Wei-dong®
(1 College of Resources and Environment, Nanjing Agricultural University, Nanjing, Jiangsu 210095; 2 College of Resources and
Environment, Southwest University, Chongqing 400716; 3 Institute of Agricultural Resources and Regional Planning, Chinese
Academy of Agricultural Sciences / State Key Laboratory of Efficient Utilization of Arable Land in China, Beijing 100081)

Abstract: Fruit orchards and tea gardens in China are often established in sites with poor field conditions, farmed
by clean tillage, and are popularly and excessively reliant on chemical fertilizers, leading to severe soil and
nutrient losses, as well as soil degradation and decline of fruit and tea quality. Utilizing green manures in fruit
orchards and tea gardens not only provide a large amount of organic matter but also act as biological tillage and
green cover, ensuring the steady production and quality improvement of fruits and tea. As the core supporting
technology for high-quality orchards or gardens, green manuring should be the most preferred path for China to
improve the quality and efficiency of fruit and tea industry in future. Here, we introduce the concept of “green
manuring orchard, green manuring tea garden” that takes green manuring as a fundamental component in
establishing orchards and tea gardens. Green manuring improves the stability of fruit and tea yields, increases
soluble solids, vitamin C content, and the sugar/acidity ratio in fruits; improves the physical properties as well as

organic matter and available nutrients in garden soils; enhances the suitability of soil temperature and humidity for
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fruit and tea trees, reduces the losses of water, soil and nutrients, and suppresses weeds and pests. The area of
orchards and tea gardens in China is about 16.4 million hectares, in which only about 1.21 million hectares are
currently managed by green manuring, accounting for only 7% of the total area of fruit tea gardens, and there
is a vast space and potential for the promotion of green manure fruit tea gardens. The main practices for green
manuring orchards and tea gardens in China include the multi-years’ coverage and recycling utilization method for
northern deciduous orchards, and the winter coverage - no-tillage grass suppression method and the annual green
manure coverage method for southern orchards and gardens. Deciduous orchards in the north China often choose
leguminous crops with strong drought and cold resistance, such as hairy vetch and common vetch, as well as
cruciferous plants like February orchid and rapeseed, or gramineous crops like Fescue grass and ryegrass. Fruit
and tea gardens in southern China mainly select leguminous crops such as hairy vetch, smooth vetch, milk vetch,
common vetch, and peavine as winter green manure. The technical and theoretical system for green manuring
orchards and tea gardens is mainly expected as follows: the innovation of germplasms for green manure crops, the
integrated management of soil, nutrients, and water for green manure together with trees, the quality evaluation
indicator systems for fruit and tea products, and the industry pathways for "green manure +" fruit and tea.

Key words: green manuring orchards and tea gardens; application methods;
future of the technical and theoretical system
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Table 1 Effects of green manuring on the quality of fruit and tea products

5T X (=27 YIS i BRIV S5 Sk
Research area Crop Green manure species Quality effect Reference
INZR BT T 3R BHET T ANGE A 2R Co B N14.9%H19.3% , T2 MR [31]
Xintai, Apple Hairy vetch FA£20.2%
Shandong The content of soluble solids and vitamin C increased by 14.9% and

9.3%, while the titratable acidity decreased by 20.2%.

WA Ry ik HEH JFERRYE G 14.6% . APBIRIEART.9% . FITHERDIEYEEN7.5% (32]
Wuhan, Hubei Citrus Paspalum natatum Fruit set rate increased by 14.6%, citric acid decreased by 7.9%, and

the content of soluble solids increased by 7.5%.
VU4 S FE ik RAVELNEE L M- EEd RO RCEHIMIER0.11, 0.28F10.15 mgkg, PIHTERETE [24]
Nanchong, Citrus FE =0 Yoy I IN1.9% . 0.9%F11.0%.
Sichuan Peavine, smooth vetch, and The vitamin C content in the fruit increased by 0.11, 0.28, and 0.15

write clover

MR ST PRk SRR HEBIT

mg/kg, and the soluble solids increased by 1.9%, 0.9%, and 1.0%.
TR . 4EA 2R CRMT IR 2 5 B R53.03% ~8.43% [33]

Guiyang, Kiwi fruit Ryegrass, common vetch ~ 9.75%~18.92%#14.60%~19.17%.
Guizhou The content of soluble solids, vitamin C, and soluble sugars increased

by 3.03% to 8.43%, 9.75% to 18.92%, and 4.60% to 19.17%.
Hu i X Gk i AR 3.6% [34]
Mediterranean Grape Pea The soluble solids increased by 3.6%.
region
A AR G 1A BRI R A% RS R | BEAEHHT . iR AR LSRR T [23]
Northeastern Olive 11 species of legume green The concentrations of oleuropein, verbascoside, caffeic acid, and
Portugal manure mixed sowing epicatechin in olives are enhanced.
TLI3AE BE AT FKTea KH ZRMAEE I T L RIERR S 4R 5 84.6% F184.4% [35]
Nanjing, Jiangsu Soybean The content of soluble sugars and amino acids in fresh tea leaves

increased by 84.6% and 84.4%.
W 2 P FKTea  HEx, LHE b, SIL KSR T HIEINT.49%~84.92%, IR LML [36]
Yiyang, Hunan il 0.34~6.72,

Milk vetch, radish,
and rapeseed

The amino acid content in tea leaves increased by 7.49% to 84.92%,
and the phenol-amine ratio decreased by 0.34 to 6.72.

e BTN BT B XTI

Note: Quality effect are results compared with clean tillage
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Fig. 1 The area of green manure orchards and tea gardens
in China from 2017 to 2023
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