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INTRODUCTION
This report will highlight progress in the dissemination of SRI since it was introduced two
decades ago. The China National Knowledge Infrastructure (CNKI) was used to identify
variations of the SRI methodology that have been developed, and regions that are using SRI
for rice cultivation. Research institutions and government bodies with a particular focus on
reforming rice cultivation were highlighted by identifying publications in recent years.
Following this, agricultural extension services focusing on SRI, regions practising SRI, and
transregional collaboration promoting SRI were researched. Finally, barriers to SRI
dissemination are identified and explained, and next steps to promote SRI are outlined.

Trials pioneering research into the System of Rice Intensification (SRI) in China were
conducted at the turn of the century. Initially, Dr Weixing Cao and colleagues at Nanjing
Agricultural University undertook a pilot study, followed by evaluations at the China
National Hybrid Rice Research and Development Centre at Sanya directed by Professor
Longping Yuan; at the China National Rice Research Institute in Hangzhou; and in the
Sichuan province by researchers at the Sichuan Agricultural University (SRI-Rice, 2022). At
the time of writing, Professor Yuan’s paper has been cited 368 times over the course of 21
years. The paper highlighted water reduction and low plant density as mechanisms for
reducing negative environmental impacts of rice cultivation, thus paving the way forward for
alternate wetting and drying (AWD) becoming the focus of research in later years.

Since introduction to China, there have been many studies into SRI practices, showing
promising results, likely responsible for the high rate of SRI dissemination. The most recent
estimation of total area under SRI cultivation in China was over 900,000 ha in 2012 by W.J.
Zheng. Examples of these studies include a two-year study conducted by Lin et al. (2009)
compared standard rice management to SRI practices, reporting significantly higher grain
yields of 15% and higher nitrogen uptake rates of 24.8 kg ha-1. Furthermore, a review on SRI
in China, published in 2015, conducted a meta-analysis on studies into SRI practices
compared with conventional, and identified yield increases from SRI cultivation as 10% on
average (Wu, Ma and Uphoff, 2015). Benefits identified include greater resistance to pests
and diseases, more tolerance of drought and other abiotic stresses, higher nitrogen use and
water use efficiency. Results of the meta-analysis of water savings in China from SRI
practices showed a 52% increase in total water use efficiency and a 78% increase in
irrigated water use efficiency. At the time of writing, there had been no evaluations of SRI
impact on GHG emissions conducted in China, but one paper found that methane
emissions can be reduced by a third by drying paddy fields at least once during growing
season (Yan et al., 2009).

This research was conducted by Dr Yangruxin Liu for SRI-2030 and the report drafted by
Eleanor Roxburgh.

TERMINOLOGY
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Terminology for SRI or similar practices varies by region and institution. Around 2005, the
focus of research papers relating to more climate-friendly rice cultivation moved away from
the term “SRI” and towards “AWD.
Below is a graph showing the trend of research focusing on SRI and/or its direct equivalent
in Chinese, 水稻强化栽培体系 (system of rice cultivation), as the main subject, with a peak
in 2005 before a slow decline to nil in the first four months
of 2022.

Figure 1. The number of journal articles, dissertations, and conference papers focusing on SRI and/or its direct
equivalent in Chinese as the main subject

In the years following 2005, researchers used a range of water application-related
terms, including dry-wet irrigation, alternate dry-wet irrigation, water saving
irrigation, and intermittent irrigation.1 In 2010, the methodology of alternate wetting
and moderate drying (AWMD; also shortened to AWD) was patented by four
researchers from the Yangzhou University, which may be the driving force behind
the increase in AWD research around this time, as seen in figure 2.2

Figure 2. The number of journal articles, dissertations, and conference papers focusing on AWD and/or its direct
equivalent in Chinese as the main subject.

Although many studies seem to be using SRI-like systems, it is often not possible to identify
SRI practices within AWD studies, as practices are often not specified for irrigation studies.

2 The Chinese term for AWMD (轻干湿交替灌溉) has one character more than AWD (干湿交替灌溉) at the
beginning of the term, making it impossible to exclude AWMD results from a search for AWD.

1 In “A review of the effects of water-saving irrigation practices on rice yield and soil properties of paddy fields”
by Peng et al. (2018), SRI is presented alongside several other irrigation methods (including AWD), even though
the passages about SRI explicitly addresses “alternate wetting and drying” as an element.
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There are three results when searching for SRI and AWD as a keyword or within abstracts,
for example.

However, between 2002 and 2020 there are 84 results when searching using SRI as the
subject and AWD within the full text, but most of these papers are not available as full-text
without full access to CNKI. Furthermore, 191 results are produced when SRI and AWD are
searched for within the full text and references, although the focus is rarely either SRI or
AWD but rather they are referred to as examples of foreign technologies, for example.

RESEARCH INSTITUTIONS
Two research institutions were identified as producing the most relevant papers to SRI and
AWD over the last decade: Yangzhou University and Guangxi University. There are probably
more institutions conducting research in this field, but relevant research to the focus on
AWD and SRI has been summarised.

As stated previously, in 2010 academics from the Yangzhou University patented a
methodology called ‘Alternate wetting and moderate drying”. The interest in this water
management system is likely to have directed academic focus away from SRI and towards
the impact of water and fertiliser management on GHG emissions.

Yangzhou University has produced several papers relating to AWD in the last decade,
researching its effects on rice yield, quality, roots, water use efficiency, carbon assimilation
and more. A master’s thesis published in 2018 identified differing methane emissions
resulting from different varieties of rice and the negative correlation between methane
emissions and root length, diameter, and number (Shiming Xia, 2018). Another thesis
published the same year researching the effect of using rice straw as organic fertiliser
alongside AWD found significantly increased root activity and photosynthesis rates, and
subsequent rice yields (Hongfei Liu, 2018). The results also showed increased soil organic
matter and productivity, and accumulation of nutrients, thus improving the quality of rice.
However, straw return significantly increased methane emissions in paddy fields by 30%.

Guangxi University is the second institution with a large division devoted to researching SRI
and AWD. In 2014 the National Natural Science Foundation of China funded a four-year
study into methane and nitrous oxide emission mechanisms and water and nitrogen
application in paddy fields irrigated with “thin-shallow-wet-sundry” and AWD. Compared
with conventional cultivation, these practices increased yield and nitrous oxide emissions,
and reduced methane emissions. Overall, the global warming potential and emission
intensity of methane and nitrous oxide was reduced by both irrigation practices compared
with conventional practices (Li et al., 2020). As a result, “thin-shallow-wet-sundry” and AWD
were promoted as irrigation practices to reduce methane and nitrous oxide emissions.
Nitrogen application conditions were also studied under these irrigation conditions. The
research concluded that the proportion of nitrogen to organic fertiliser should be
controlled, with nitrogen fertiliser being applied more as an additional fertiliser, rather than
as base fertiliser, in order to reduce methane and nitrous oxide emissions.
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Table 1. Summary of papers from 2010-2022 researching the impact of using AWD and nitrogen
fertilisers in rice cultivation on topics including GHG emissions, yield, soil health and more.

Topic Year Type Author Author Affiliation Name of Affiliated
Institution/Government

Alternate wetting and
moderate drying irrigation
method for rice

2010 Patent YANG Jianchang, LIU Lijun,
WANG Zhiqin

University Yangzhou University

GHG emissions and water
and nitrogen application

2014 Research
Project
Outcomes

LI Fusheng; HUANG Jing;
LUO Hui; LIANG Yanfei;
NONG Mengling; WANG
Kai; CHEN Yichao; DONG
Yanfang; LIU Jingwen; FANG
Zetao; PEI Zewei; WEI Zhiqi;
LI Luobu; WEI Xianghua

University Guangxi University

AWD effect on rice yield
and soil properties

2016 Thesis LIU He University Yangzhou University

Methane emissions under
different irrigation and
nitrogen application
conditions and their
relationship with organic
carbon fraction

2017 Journal Article WANG Kai, LI Fusheng,
FAND Zetao, DOND
Yanfang, LIU Jingwen,
HUANG Zhonghua, LUO
Weigang

University and
Irrigation
Experiment
Station

Guangxi University,
Academician
Workstation of New
Technology of
Water-Saving
Agriculture in Karst
Region of Guangxi,
Guangxi University,
Irrigation Experiment
Station of Nanning

Rice Productivity and
Photosynthate Allocation
on GHG emission from
paddies

2017 PhD Thesis JIANG Yu University Nanjing Agricultural
University

Relationship between rice
root morphology and
physiology and methane
emission from rice fields

2018 Master Thesis XIA Shiming University Yangzhou University

Effects of different irrigation
modes on carbon emission,
water consumption, and
yield of rice fields in cold
regions

2018 Journal Article ZHANG Zhongming, WANG
Zhongbo, ZHANG Zhongxue,
WANG Xinliang

University and
MOA

Northeast Agricultural
University, Ministry of
Agriculture

Effect of wheat straw return
on rice yield and GHG
emissions and effects of
fertiliser and water
treatment

2018 Master thesis LIU Hongfei University Yangzhou University
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Research progress on the
effect of water and nutrient
management on GHG
emissions in rice fields

2019 Journal Article LI Siyu, CHEN Yun, LI
Tingting, ZHU An, HUANG
Jian, WANG Hao, LIU Lijun,
YANG Jianchang

University and
Laboratory

Laboratory of Crop
Genetics and
Physiology
Laboratory of Crop
Cultivation and
Physiology,
Jiangsu Co-Innovation
Centre for Modern
Production Technology
of Grain Crops,
Yangzhou University

Research on GHG emission
reduction from rice fields by
water and straw
management

2020 Journal Article ZHOU Sheng, ZHANG
Xianxiang, WANG Cong,
SUN Huifeng, ZHANG Jining

University Eco-environmental
Protection Institute,
Shanghai Academy of
Agricultural Studies,
Shanghai Engineering
Research Centre of
Low-carbon
Agriculture

Research on the effects of
AWD irrigation on rice
production and GHG
reduction

2020 Journal Article ZHANG Xianxiang, ZHOU
Sheng, SUN Huifeng,
ZHAND Jining, WANG Cong

Research Centre Eco-environmental
Protection Institute,
Shanghai Academy of
Agricultural Studies,
Shanghai Engineering
Research Centre of
Low-carbon
Agriculture

Effects of different irrigation
and nitrogen application
modes on methane and
nitrous oxide emissions in
paddy fields

2021 Journal Article Li Yifan, Li Luobu, Li Fushen University Guangxi University

Effects of irrigation and
nitrogen application on
methane emissions and
organic carbon fraction in
double-cropping rice fields

2021 Journal Article Ma Chenlei, Fei Ziwei, Li
Fusheng

University Guangxi University

Trade-off simulation study
on management measures
of stable yield, water saving
and emission mitigation in
China’s rice system

2021 Master thesis FAN Yidan University Shanghai Institute of
Technology

Microbiological mechanism
of methane emission from
rice fields and the effect of
water-saving cultivation on
methane emissions

2022 Journal Article Yu Feng, Li Siyu, Qiu
Yuanyuan, Zhuo Xinxin,
Huang Jian, Wang Hao, Zhu
An, Liu Kun, Liu Lijun

University Yangzhou
University/Jiangsu
Collaborative
Innovation Centre of
Modern Industrial
Technology for Grain
Crops
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AGRICULTURAL EXTENSION SERVICES
Not much activity by government departments or ministries promoting SRI or AWD was
found beyond those already identified in Cornell’s earlier research. We are able to add four
local extension service centres:

1. Agricultural Technology Extension Station, Agricultural Bureau, Zizhong County,
Sichuang

2. Agricultural Technology Service Centre, Liutao Village, Xiangshui County, Jiangsu
3. Integrated Agricultural Service Station, Maocaojie Town, Nan County, Hunan
4. Agricultural Technology Extension Station, Baima Town, Beiliu City, Gaungxi

Sometimes SRI was promoted alongside other technologies or systems. One reason why it
was hard to identify SRI is that often the progress of a technology is discussed, without
pinpointing which rice cultivation system is used. Local governments will then promote the
technology, rather than the system. Many systems share elements with SRI but it depends
what terminology they use.

REGIONS PRACTISING SRI
Below is a map identifying entities that have studied SRI in China: universities and research
institutions are identified in blue; local agricultural extension hubs in red; government
departments of agriculture in yellow; and companies in green.

Figure 3. A map identifying entities that have studied SRI, created by Zhoucen Feng in May, 2013.

The Liaoning region in northwest China has a long history of rice cultivation. A summary of
rice cultivation techniques produced by Wang Ping (2021) identified low plant density and
organic fertiliser as key practices to producing high quality huanren rice, but AWD was not
included. However, the Liaoning Rice Research Institute and the Liaoning Academy of
Agricultural Sciences used AWD, early transplanting, and low plant density when
researching the characteristics and cultivation techniques of high-quality rice variety
Liaoxing 21 (Fu et al., 2019). The Liaoning Rice Research Institute also conducted a similar
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study on japonica rice, but only indicating water-saving irrigation, rather than AWD (Zhang
and Zhang, 2019).

A number of SRI practices are used in rice cultivation in the Zhejiang region. The Wenzhou
Seed Station and Taishun Agricultural and Rural Bureau use AWD and low plant density as
cultivation techniques for producing a high-quality hybrid indica rice. The Quzhou
Agricultural Technology Promotion Centre, the Quzhou Agricultural, Forestry Science
Research Institute, and the Changshan Plantation Development Centre use early
transplanting and low plant density when cultivating indica-japonica hybrid rice.

TRANSREGIONAL COLLABORATION
Collaboration between regions has not been easy to identify using the information currently
on the internet, but there could be more local news about similar projects that has not been
published online. The only transregional project that could be identified was initiated in
2014 and lasted three and a half years. The national science and technology cooperation
project “Technology Development and Demonstration of Ultra High Yield System of Rice
Intensification”, jointly initiated by Aksu Regional Agricultural Technology Extension Centre
(Xinjiang) and Zhejiang Agricultural Technology Extension Centre (Zhejiang).

Outcomes were registered at the Office of the Science and Technology Department of the
Autonomous Region of Xinjiang; progress was made in research into layer irrigation
technology.3

FACTORS IMPEDING UPSCALING OF SRI
From a Chinese perspective, there were a range of barriers that farmers reported as
constraints to SRI adoption.4 However, as often seems the case with SRI, most barriers are
subjective to each farmer and/or region.

For example, some reported that the practice seems too complex for easy adoption, in
particular the handling of young seedlings. Other issues relate to weed control and effective
tillering. Organic sources of nutrients are reportedly often unavailable or costly in labour
terms, which could be why rice straw has been researched recently as an option for organic
manure. Finally, the labour intensity of SRI is seen as a deterrent as agricultural labour is
becoming scarcer, and China pursues the simplification of farming. An article from 2004 that
summarised interviews with farmers from Xingsheng village identified other reasons for
non-adoption, including the difficulty of water management, and insufficient knowledge of
SRI (Xu, Li and Li, 2006).

4 See “Chinese perspectives” (http://sri.cals.cornell.edu/proc1/sri_36.pdf)

3 An excerpt from the local newspaper Aksu Daily, quoted in a 2019 briefing on recent technology and industry
achievements in the journal Xinjiang Agriculture Science and Technology. “(Keji chengguo/Chanye chengjiu”
(Technology Progress/Industrial Achievements), Xinjiang nongke keji (Xinjiang Agricultural Sciences), 2019,
42(09):1科技成果/产业成就[J].新疆农垦科技,2019,42(09):1.)
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FUTURE ENTRY POINTS FOR SRI
Next steps to promote SRI in China would be first to reach out to individuals researching SRI
and AWD who could help to understand the difference between practices, and where other
SRI principles are being practised alongside AWD. Identifying a Chinese SRI/AWD rice
network, which could also lead to farmer organisations who are testing SRI and AWD
practices with different rice varieties would be a key aim. These steps would allow the
estimation of hectares under SRI cultivation in China.

Discussions on SRI with policymakers in departments within the Ministry of Agriculture can
help to understand the government’s attitude towards SRI and other such systems, and to
encourage the inclusion of SRI within the Chinese NDCs.
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