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The development of ZhongyouzaS01, a hybrid variety
with super-high yield under dense planting, will lead a
Green Revolution in rapeseed
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1. Brief introduction to our team

Rapeseed Genetics & Breeding Research Team

® Mission of our team E EE Iﬁﬁ

Needs of rapeseed industry
and people's consumption )~ ¥
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Theory for breeding ¢ R ™Y Fi
Technology for breeding & Task of our team
1 Focus on genetic improvement of important traits, including:
Varieties cultivation (1) The cloning of genes for important traits
1 (2) The establishment of high-efficiency breeding technology
- - - (3) The breeding of new varieties with favorable traits
Integration of innovation, , o _ ,
creation and entrepreneurship (4) The promotion and commercialization of these elite cultivars
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The chief scientist of our team

® The academician of the Chinese Academy of Engineering

The chief scientist of national rapeseed industry technology system of China

The member of International Consultative Group of Research on Rapeseed

(GCIRCO).
The national talents of the new century talents project

The national outstanding professional and technical talents

The chief scientist of the national basic research and development project

The leader of the oil expert guidance group of the Ministry of Agriculture and

N Rural Affairs
Prof. Hanzhong Wang

He has long been engaged in rapeseed genetics and breeding research and obtained great achievements:

€ He has presided > 40 important research projects, e.g., 863, 973, 948 and NSFC key project.

€ He has bred >40 varieties, which has been planted >10 million hectares.

€ He has won >10 science and technolgy awards, including the second-class prize of technology invention.
award of China and the second-class prize of the science and technology progress award of China.

€ He has published >120 papers, totally cited > 5000 times, and cultivated >30 masters and doctors.
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2. Research background

® Total counsumption of vegetable oil ~ ® Total production of domestic vegetable oil

50

Million Ton

® Over the past decade, the total vegetable oil consumption in China was much more
than its domestic production, with the self-sufficiency rate of about 30%.

® The increase of vegetable oil consumption (annual rate: 4.3%) was also faster than
that for domestic production (2.6%), which is a threat to edible oil supply security.
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» Of the total domestic vegetable oil production in China, rapeseed oil accounts for more than half and is the
key to maintain the national edible oil supply safety.
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Data from https://data.stats.gov.cn/

® Although the total production of rapeseed in China has a slow increase with annual
rate of 1.76%, it can’t fill the huge gap with consumption.
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® Over the past decade, the harvest acreage of rapeseed in China has shown a trend of first
decreasing and restorative increasing, which is difficult to increase largely.

The total harvest acreage of rapeseed in China
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® The arable land area in China is decreasing year by year and the multiple-cropping index is still
high, therefore the expansion of rapeseed acreage will be limited except for winter fallow fields.
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® Whereas, the yield of rapeseed in China has increased from 1.75 to 2.14 t/ha, although
the annual growth rate is only 1.14%.

The yield of rapeseed in China over the past decade
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® Currently, the China rapeseed yield is only two thirds of European Union and half of
Chile, which still have a large potential for improvement.
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3. The breeding of elite hybrid variety Zhongyouza501

(1) Establish a high-efficiency marker assisted pyraming breeding technology system

QTL
a
]

Excellent germplasm (n) high—thrz)ugilpuwt ggnotyping alleles matrix for traits genes/QTL

® The efficiency of recombination,
homozygosity and stability of the |
favorable characters of parents were = VAA
significantly improved. :
® The hybrid combination with strong AL
heterosis could be obtained quickly. Combining ability prediction

& -
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Marker-assisted selecion Larie-scale miCl'OSil’e culture Hybnd combination
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(2) The development of backbone parents

F1) X FI >i Fl
l . . Elit Elit . ,
arker—ass1sted selecgon[ 1nd1Vl1dflals ] 1( [ lndl\qld?lals ]Maiker-assmted selection

Marker—assisled selection

[ Elite individuals ]

Microspore culture andl.chromosome doubling

[ A large number of DH lines ]

phenotyping tect in mkltiple environments

[ Backbone parents ]
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(3) The breeding of elite hybrid variety zhongyouza501

Male sterile line SDH2900CA $ X Female fertile line ZY8033 &
@e branches (9-10) \ ﬁedium number of branches (7-8) \
Short silique Medium length of silique
Medium number of seeds per silique (17-20) More seeds per silique (26-28)
Medium seed size (TSW: 3.6-4.0g) Small seed size (TSW: 2.9-3.3g)
Hight oil content: >50% High oil content: >55%
Low glucosinolates content: 20-26 umol/g Low glucosinolates content: 27-33 umol/g
Low erucic acid content: 2-4% Low erucic acid content: 0-1%
Medium resistance to sclerotinia disease Resistance to sclerotinia disease

Resistance to lodging Resistance to lodging
&sistance to freezing / @erance to dense planting /
@ For the yield traits with significant heterosis, the performance of two parents are complementary

@ For the quality traits with weak/no heterosis, the performance of two parents are both favorable
® For the resistance traits, the female parent is also tolerant to dense planting.
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(4) Performance in Regional test

» 2019-2021 New variety test in the lower reaches
of Yangtze River (Seeding density: 300,000-
375,000/ha)

Growth period: 222.3d, CK-Fegnyou737+1.6 d

Plant height: 161.9 cm

The effective branch number: 8.7

The effective silique number per plant: 391.8

Seed number per silique: 24.1

Thousand-seed weight: 4.21¢g

Yield: 3.20 t/ha, CK+12.7%

Oil yield: 1.61 t/ha, CK+26.93% (Rank first

among the test varieties)

High Oil content: 50.4%
Low erucic acid content: 0.02%
Low glucosinolate content: 23.2 umol/g(meal)

Strong resistance to lodging
Middle resistance to sclerotinia
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» 2020-2022 new variety test in the upper reaches
of Yangtze River (seeding density:345,000-
405,000/ha )

Growth period: 199.6d, CK-Rongyoul8+2.7 d
Plant height: 175.9 cm
The primary effective branch number: 6.3

The effective silique number per plant: 248.9
Seed number per silique: 20.7
Thousand-seed weight: 3.52¢g

Yield: 3.14 t/ha, CK+8.51%
High oil yield: 1.60 t/ha, CK+22.47% (Rank
first among the test varieties)

Hilgh Oi1l content: 50.97%
Low erucic acid content: 0.0222%
Low glucosinolate content: 21.6 umol/g (meal)

Reistance to sclerotinia
® Resistance to lodging
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(S)Variety registeration
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> Registeration No.: GPD;H3£(2022)420139

»> Breeder: Oil Crops Research Institute of the Chinese
Academy of Agriculture Sciences

» Variety origin: 2900CAXxZY8033

> Selected as Seedling type variety in the 2023 National
Catalogue of Excellent Crop varieties Promotion

WSS R RS
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4. The high-yield demonstration of Zhongyouza3S01

(1) Achieve super-high yield in dry farming demonstration

» On April 24, 2022, the core
technology observation
meeting of the rapeseed green
revolution was held 1n

Xiangzhou District,

Xiangyang City, Hubei S .

Province. L s e
® The authoritative expert group Lo ? :

from Southwest University,
Huazhong Agricultural
University, Hubei Provincial
Department of Agriculture and
Rural Affairs carried out the
on-site yield measurement of
ZhongyouzaS01.
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Preceding crop: foxtail millet
Harvest area:13.3 ha

Harvest density: >430,000/ha
Silique number per plant: 216.5
Seed number per silique: 22.3
Thousand seed weight: 3.86¢g
Seed oil content: 50.38%
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Yield: 6.30 t/ha (theoretical); 5.53 t/ha
’
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BT v' Both the seed yield and oil yield of
“ZAL Lo\ Bk, Zhongyouza501 have created a new

-%%Wf%f@% record of high-yield rapeseed in
WekhZo et

Yangtze River basin.
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® This represnets a major breakthrough of the core technology of China rapeseed
industry, which has been reported by many mainstream media in China, including
CCTV1<News broadcast>, Xinhua News Agency, and The People’s Daily etc.
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(2) Achieve high-yield in rice-rapeseed rotation demonstration

» On April 21, 2023, the
observation meeting on high
density, high yield and high oil
technolgoy model was held in
Jiangling county, Jingzhou
City, Hubei Province.

® The authoritative expert group
from Huazhong Agricultural
University, Qinghai University,
Changjiang University, Hubei
Provincial Department of
Agriculture and Rural Affairs
and Jiangsu Academy of
Agricultural Sciences conducted
the on-site yield measurement of
Zhongyouza501.




® Preceding crop: rice

® Harvest acreage:10 ha

® Cropping intenstiy: 450,000/ha
® Silique number per plant: 269.5
® Sced number per silique: 23.8
® Thousand seed weight: 4.03¢g

® Strong resistance to lodging

® Resistance to disease

® Yield: 5.42 t/ha (theoretical); 4.56 t/ha
(Practical)

® Oi1l yield: 2.73t/ha (theoretical); 2.30
t/ha (Practical)
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(3) Achieve high yield in saline-alkali soil demonstration

observation meeting of the

"Saline-alkali tolerance, High

yield, and High Oil" technology

mode for rapeseed was held in \‘“
Dongtai City, Jiangsu Province.

» On June 2, 2023, the ‘“\
4

® The authoritative expert group
from from Southwest University,
National Agricultural Technology
Promotion Cneter, Huazhong
Agricultural University, Nanjing
Agricultural University,
conducted the on-site yield
measurement of Zhongyouza501
planted in Saline-alkali soil.
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Preceding crop: rice

Planting acreage: 13.3 ha

Soil salt content: 0.26%

High seeding intensity: 900,000/ha
Yield (practical): 4.86 t/ha, local+59.5%
Oi1l yield: 2.45 t/ha, local+82.7%

Soil salt content: decrease to 0.1%, half of the
nearby soil

v This created a new record for high yield
of rapeseed in saline-alkaline soil

v This provided a replicable and
promotable comprehensive technical
solution for the management and
utilization of saline alkali land, and
ensuring the safety of edible oil supply
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v" This represnt a breakthrough in breeding of salt tolerant varieties, which has been reported by
CCTVI1<News broadcast>, CCTV2, CCTV4, CCTV13, The People’s Daily, Guangming Daily etc.
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(:h) Pgrform well in the main rapeseed producing areas
ongqing city, ' 1
g city, upper Yangtze River region Zhongxiang city, middle Yangtze River region
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S. Summary and future direction

1. Our group have developed an elite rapeseed hybrid variety zhongyouza5S01
through conventional breeding and modern biotechnology including scaled
microspore culture, marker-assisted pyramiding and heterosis prediction.

2. ZhongyouzaS01 has achieved a super-high yield under dense planting,
both its seed and oil yield have created a new high-yield record in Yangtze
River basin of China.

3. The successful breeding and large-area promotion of ZhongyouzaS01 is
expected to lead a new Green Revolution of rapeseed.

4. The high-yield/strong-heterosis mechanism of ZhongyouzaS01 is unclear
and needs further research, which will provide theoretical guidance for the
further improvement of rapeseed yield in near future.
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