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Preface

Zhejiang is one of the major provinces in rice production in China with a long history of rice cultiva-
tion. The formation of rich and colorful rice germplasm resources was brought by the complicated eco-
logical environment, continuous progress on the sciences and technology of rice cropping, and long pro-
cess in natural and artificial selection. These germplasms are of the indispensable substantial foundation
for developing elite cultivars, the important materials for theoretical research on rice sciences, and also
the precious wealth and valuable heritage of the country.

Rice germplasm resources had played an extremely important role when reviewed the developmen-
tal history of rice production over thousands of years in Zhejiang. There had been popularly existed the
distinction between indica and japonica rice, and early —and late —season variety in Tang dynasty in
Zhejiang. Till Song dynasty, the complete rice types had become with indica, japonica and glutinous
rice and early— , middle —and late —season variety. Rice germplasm resources had been enriched subse-
quently along with the reform on cropping system. For instance, there were 69 varieties with different
special properties in Taihu Lake region in Song dynasty according to the record in the existing “Song-
fang Annals”. Tt was documented that such rice varieties increased upto 196 in Ming dynasty and 380 in
Qing dynasty. The diversity of rice ecotypes was also described long ago. The characteristics and cultiva-
tion techniques of yellow, white, black and green rice had been described in “Jade Mirror for managing
life rice” written by Huang Shengzeng in Ming dynasty, in “Book of Agriculture”by Shen at Lianchuang
of Gui’an county in Huzhou city, and in “A supplementation to book of agriculture: Rices” by Zhang
(Luxiang) of Tongxiang county in Jiaxing city. The northern Zhejiang plain belongs to Taihu Lake re-
gion. It has ever since been the high—yielding region of rice and well known in the country as a land of
fish and rice.

Rice breeding in Zhejiang started at the former Agricultural College of Zhejiang University in 1923.
Elite rice varieties were introduced from Japan and the varieties such as Zheda 3 and Quyu 2 were bred
through the selection of a single —panicle plant. The single —panicle plants were selected in a large scale
after the establishment of Zhejiang Provincial Rice and Wheat Improvement Station in 1930. Varieties
were earlier or latter bred like the medium—season indica variety Zhechang 1 whose seed was originat-
ed from Xiaoshan, the late—season indica variety Zhechang 9 (Wanxian 9) originated from variety Xi-
ganwanging of Ningbo, the late—season japonica variety 10509 originated from Jiaxing. This indicates
that the research and utilization of rice germplasm resources in Zhejiang in fact started in the early 20th
century. Under the condition of self —sufficient and small —scale peasant economy for a long time, rice

germplasm resources were however existing at a run —its —course condition because their collection,




conservation and utilization was fully based on the production of small farm households. After the foun-
dation of the People’s Republic of China in 1949, the studies on rice germplasm resources in Zhejiang
had been paid special attention by the leaders at different levels in order to enable the adaptation of rice
breeding research to the development of modern agriculture, and to meet the requirements of the con-
tinuous improvement of people’s living standard. It had been rea lized that improving rice variety scien-
tifically should be relied upon the collection and study of rice germplasms. Therefore, the collection and
sorting of tranditional rice varieties have been undertaken gradually since 1952. The collection activities
were launched twice in a relatively large scale within the province. Under the organization of Zhejiang
Agricultural Bureau, the first collection and investigation of rice germplasms was conducted entirely in
the counties of Zhejiang in 1958 with the help of the teachers and students of specialized agricultural
schools in Ningbo, Jinhua, Jiaxing and Taizhou. More than 4 000 accessions of varieties were collected
early or later. From mid 60s to mid 70s,a number of elite rice germplasms had been lost because of some
historical reasons and a lack of the facilities for proper conservation of the collected germplasms. In
1977, only approximately 700 accessions of rice germplasm resources in Zhejiang were conserved at Zhe-
jiang Academy of Agricultural Sciences (ZAAS). A special research group for rice germplasm resources
has been set up in order to conserve the lost germplasms. Rice germplasms originated from Zhejiang
were collected back from related provinces (cities). In 1979, Zhejiang Science and Technology Commis-
sion organized the second supplementary collection of tranditional varieties of major crops and related
wild species based upon the “Notice concerning the supplementary collection with the emphasis on crop
germplasm resources” issued by the Ministry of Agriculture and the National Science and Technology
Commission. The task was designated to ZAAS and the collection of rice germplasms was undertaken
by the rice research institute, ZAAS. Afterwards, research workers were organized and went to 27
mountain counties, and to regional or county (city) institutes of agricultural sciences, collecting 3 000
rice germplasm resources. After the establishment of China National Rice Research Institute (CNRRID)
in 1983, all of Zhejiang rice germplasm resources (>3 700 accessions) was transferred to Department of
Germplasm Resources, CNRRI for conservation. On the basis of previous research, the morphological
and agronomic characters of rice germplasms were identified and sorted systematically and comprehen-
sively during 1985—1990; 2 182 accessions were maintained, numbered and reproduced. Their seeds
have been sent to the National Bank of Crop Germplasm Resources at the Institute of Crop Germplasm
Resources, Chinese Academy of Agricultural Sciences for long —term conservation. The duplicated
seeds have been conserved in a modernized bank of rice germplasm resources, CNRRL

Zhejiang rice germplasm resources have played important role in rice production at different reform
stages. Around 1960, the elite varieties utilized in practice were mainly Zaosanbei, 503, Taihuging and
Laolaiqing, and the introduced tall elite varieties such as Nantehao, Liantangzao, Nante 16 and Lucai-
hao. It must be particularly mentioned that the early —season indica variety Aijiaonante introduced in
1959 and the late—season japonica variety Nongkeng 58 introduced in 1961 showed the properties of se-
mi—dwarf and high yielding after planted on a trial basis. They were therefore spread rapidly within
the province and had been used practically as long as for 19 years and 21 years in rice production, re-
spectively. The accumulative planting areas had been reached to 2 and 2. 3 million hectares, respective-
ly. At the same time, the offsprings of Aijiaonante, Nongkeng 58 and Aizizhan 4 were used as parents
for hybrid breeding, flourishing the development of dwarfication in plant breeding of Zhejiang. A large

number of elite semi—dwarf{ varieties with different maturities had been developed and gradually repla-
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ced the tall varieties used before. According to the statistics in 1988, the varieties originated from Ai-
jianante, Aizizhan 4 and IR series accounted for 21%, 58% and 17% in the early—season indica vari-
eties, respectively. Of them, Ainanzao 1, Erjiuqing, Guiluai, Qingganhuang, Yuanfengzao, Erjiufeng
and Zhefu 802 have earlier or later become the main eary —season indica varieties with different maturi-
ties. Among the late —season japonica varieties, the varieties originated from Nongkeng 58 accounted
for 80%. Of them, Nonghu 6, Aijing 23 and Xiushui 48 were the major cultivars in the late —season
plantation of rice in Zhejiang. Zhejiang rice germplasms were also used to breed male sterile lines in hy-
brid rice. The male sterile line Zhenshan 97A from Zhenshan 97 has been utilizable and developed a
number of the elite combinations such as Shanyou 6 and Shanyou 10. The significant increase of rice
yield had been achieved by using these hybrids in practice.

In order to utilize Zhejiang rice germplasms fully, to enable rice breeders to develop new varieties
with a higher yield, good grain quality and multiple resistances, to satisfy the people’s need for rice
grains, and to make these germplasms utilized by our young generations as well, the research of rice
germplasm resources has been paid attention and supported by Zhejiang Science and Technology Com-
mission. The compilation of “Atlas of Rice Germplasm Resources in Zhejiang” has been listed as one of
science and technology programs in the 8th “Five—year Plan” period (1991-—1995) and undertaken by
CNRRI and ZAAS.

The compilation and publication of “Atlas of Rice Germplasm Resources in Zhejiang” is a crystal-
lization of hard work by a great number of rice scientists and technicians in many years. The Atlas has
an important realistic and far—reaching historical significance for the correct utilization and proper con-
servation of the precious rice germplasm resources in Zhejiang by rice scientists and for bringing benefits

to the mankind.

Chen Chuanqun
Deputy Director
Zhejiang Science and Technology Commission

April 1993
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Foreword

The climate in Zhejiang province belongs to the type of sub—tropical belt monsoon with a clear pat-
tern of monsoon alternation. Annual temperature averages at 16°C. There is adequate rainfall and suffi-
cient sun light with a frost—free period of as long as 245 days. Hence, the climate in the province is suit-
able for the growth of rice plants.

Zhejiang has a long history of more than 7 000 years in rice plantation based upon the textual research
of the unearthed archaeological articles from Hemudu on Ningbo — Shaoxing plain, and Luojiajiao and
Qianshanyang on Hangzhou — Jiaxing —Huzhou plain. In the long process of natural evolution as well as
the people’s conscious selection of the good and deletion of the poor, the diversified germplasms of rice
with different types and varieties have been shaped gradually. This is the valuable wealth created by labor-
ing people over thousands of years. These germplasm resources had played in the past and are playing at
present the important roles in rice production and research in Zhejiang and the whole country as well.

The study and utilization of rice germplasm resources started in Zhejiang from the early 20th century.
A number of new varieties had been bred through the single —panicle selection by the former Agricultural
College of Zhejiang University and Zhejiang Provincial Rice and Wheat Improvement Research Station.
After the foundation of the People’s Republic of China in 1949, the leaders at different levels in Zhejiang
had been paid special attention to the research of rice germplasm resources . The collection and sorting of
traditional rice varieties has been undertaken gradually since 1952. The collection activities were organized
in 1958 and 1979 in a relatively large scale within the province. Till 1982, More than 3 700 accessions of
rice germplasm resources in Zhejiang had been collected and conserved by Zhejiang Academy of Agricultur-
al Sciences (ZAAS). After the establishment of China National Rice Research Institute (CNRRI)in 1983,
all of these germplasms was transferred to Department of Germplasm Resources, CNRRI for conserva-
tion,

On the basis of previons research, CNRRI and other institutions organized a multi—disciplinary col-
laboration program in 1985. The morphological and agronomic characters, resistance to insect pests and
plant diseases, tolerance to environmental stresses, and grain quality analysis of Zhejiang rice germplasms
(>3 700 accessions) were identified, evaluated and sorted systematically and comprehensively; 2 182 ac-
cessions were maintained and numbered. After sorted and categorized, 2 182 accessions have presently
been conserved. The detailed evaluation documents including 73 items of morphological and biological
characteristics of each accession have been seriously analyzed and summarized. In order to enable these

germplasms to continue playing their role and to benefit our younger generations, and under the greatest



support by Zhejiang Science and Technology Commission, we compile and publish this “Atlas of Rice
Germplasm Resources in Zhejiang”.

The Atlas includes mainly three parts of (1) the general information of rice germplasm resources in
Zhejiang, (2) plates of rice germplasm resources and (3) appendices. Part one introduces mainly the gen-
eral information of rice germplasm resources in Zhejiang, coming with both Chinese and English version.
Part two, further classified into two groups of important and general germplasms, is the main body of the
Atlas including the traditional varieties, the improved varieties, the varieties introduced from other
provinces and countries, and special varieties. The important rice germplasms are regarded as (1) the va-
rieties which were played important roles historically and traditional varieties (289) with elite properties in
certain aspects determined by multi—disciplinary evaluation; (2) the improved varieties (105) which were
planted over 6 700 ha in Zhejiang or other provinces and admitted by provincial (city) variety assessment
commission; (3) the germplasms (14) which were introduced from other provinces or foreign countries
and played the significant roles for rice production and breeding in Zhejiang. Thus, the germplasms in this
portion comes with 408 accessions in total. Each variety appears in three photos of a whole plant, panicles
and grains (both brown and milled rice) and with literary description. The color pictures in a total of
1 224 were taken in the paddy field. General germplasms including 1 610 traditional varieties and 164 im-
proved varieties were tabulated in accession number of variety, name of variety, origin and type of vari-

ety. Some varieties with many advantages were planted popularly in Zhejiang in relatively large areas.

However, they have not been included in the Atlas since the seeds have not been conserved at CNRRI. .

Therefore, the Atlas compiles 2 182 rice germplasms, Part three contains the characteristics of rice
germplasms, and the evaluation methods and standards for the germplasms’ characteristics; the genealogy
of the important improved varieties and the index for names of important rice germplasms by the strokes of
Chinese characters.

The compilation and publication of the Atlas has been supported entirely and directly by Zhejiang Sci-
ence and Technology Commission. Our heartful and greatest thanks are expressed to the concerning lead-
ers and rice scientists in plant breeding, crop protection, plant physiology, grain quality analysis; other
researchers and technicians in Zhejiang for their help.

The Atlas could be used as a reference book for researchers on rice germplasm resources, extension
workers on rice production and other rice scientists as well as for the exchange, utilization and conserva-
tion of rice varieties and their seeds. We earnestly hope that experts, researchers and readers will not hes-

itate to make comments and suggestions if there is any inappropriateness in the Atlas.

The Editors

April 1993
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