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Abstract Crop seed industry is a national strategic and basic core industry, which is the foundation to promote the long-term stable develop-
ment of agriculture and guarantee the national food security. Hubei is a major agricultural province in central China, and the healthy develop-
ment of Hubei seed industry plays an important supporting role for the stability and prosperity of the national seed industry. Based on analyzing
the scale and characteristics of Hubei seed demand, the market value of Hubei commercial seed is evaluated, the problems of Hubei seed

industrial development are discussed, and some recommendations are put forward to strengthen development of Hubei seed industry.
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1 Current seed demand in Hubei Province

Objective analysis of problems in seed industry and studies on de-
velopment measures are of great significance to ensuring food secu-
rity and promote sustainable and healthy and rapid development of
agriculture in Hubei Province. Based on the data in Hubei Rural
Statistical Yearbook (2015)" | the agricultural seeds in this study
refer to the seeds required for farming, not including the seeds in
forestry, animal husbandry, aquaculture, flower industry and
grass industry. In 2014, the agricultural seed value reached 21
billion yuan in Hubei Province. The seed quantity of rice, vegeta-
bles, melons, wheat, potatoes, corn, cottonseeds and beans rea-
ched 1.09 million t, and the seed sum was 17.5 billion yuan, ac-

counting for 83.40% of total agricultural seed sum.
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Fig. 1 Seed value structure of main crops

1.1 Rice seed use Rice is the crop with the heaviest use of ag-
ricultural seeds in Hubei Province and is widely planted in most re-
gions of the province. In 2014, the rice seed quantity was 0. 244
million t in Hubei Province and the sum reached 6. 97 billion yuan.
The regions with seed sum of over 500 million yuan include Jing-
zhou, Huanggang, Xianning, Shiyan, Jingmen and four regions di-
rectly under the control of the province, with total sum of 4. 6 billion
yuan, accounting for 65.96% of total seed sum of the province.

1.2 Vegetable and melon seed use The planting of vegetables
and melons in Hubei Province mainly reflects suburban location
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advantages of large and medium-sized cities and mountain charac-
teristic resource advantages. In 2014, the vegetable and melon
seed quantity was 0. 186 million t in Hubei Province, and the sum
reached 3. 92 billion yuan. The regions with seed sum of over
500 million yuan include Jingzhou, Yichang, Xiangyang, Enshi,
Xianning, Shiyan and Xiaogan, with total sum of 3. 3 billion

yuan, accounting for 84.65% of total seed sum of the province.
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Note : The four regions directly under the control of the province mean Xi-
antao City, Qianjiang City, Tianmen City and Shennongjia forest
area, the same below.

Fig. 2 Comparison of rice seed value in different regions

25.00
20,00 |
15.00 | I -

Wegetable and melon seed value proportion /| %

10.00 [
5.00 [
0
B B N =} N = Bh =
g & & s E = g 3
< ol < (2] — -
3 =
Regions
Fig. 3 Comparison of vegetable and melon seed value in different

regions
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1.3 Wheat seed use

agricultural seed quantity in Hubei Province, and its planting is

Wheat is the third largest crop in terms of

relatively concentrated. In 2014, the wheat seed quantity was
0.21 million t in Hubei Province, and the sum reached 2. 335 bil-
lion yuan. The regions with seed sum of over 100 million yuan in-
clude Xiangyang, Shiyan, Jingzhou and Xiaogan, accounting for
91.52% of total seed sum of the province.

70000
£ 60000 |
5 o
S JUUUWU T
= 40000 F
<
= 30000 .
8
220000
g
= 10000
0
=1 (=1 =2 =1 =2 oh =1 @«
&5 = &b < = S < =
g “ = = A = = <
~>—<< -
Regions
Fig. 4 Comparison of wheat seed value in different regions

1.4 Commercial seed value assessment According to the as-
sessment data of ISF ( International Seed Federation), China’s
seed market value was $9.95 billion in 2012, at that time ranked
second in the world”'. Total seed market scale in an area = Total
area of cultivated land x seed quantity per ha x Commercialization
rate X Average food price x Ratio of seed price to grain price” . As
of 2014, the average seed commercialization rate of China’s main

crops reached 70.07% , and the maize, cotton and rape seeds had

Table 1 China’s seed market value in 2014

high commercialization rate. The commercialization rate of maize
seeds was 100% and the commercialization rate of potato is low-
est, reaching 39.24% "', According to the experts’ estimate, the
seed market value of peanuts, melons, vegetables and flowers is
about 28 billion yuan, the seed market value of other crops is
about 5 billion yuan, and the total seed market value is about
114. 928 billion yuan"’.

over 5.3 billion yuan in Hubei Province, ranked sixth in China;

In 2015, the annual seed turnover was

the rape seed market value was ranked first in China; the hybrid
rice and hybrid cotton seed market value was ranked second in
China. Based on the planting scale, seed quantity per unit area
and seed price of various crops in Hubei Province, coupled with
national seed commercialization rate, the total crop seed value in
the province is estimated to be more than 7 billion yuan.

N | 0
2 i
g - m _ O
[}
<
=40 b
g
g
S w0 f
=
8
(/30 1 1 1 1 1 1
(5] (5] - (%] ©n [=] (5]
N o < [=} 8 [} =1
ol =1 (5] < S ]
= = = £ 2 8 =
3 £
Crops

Data source: National Bureau of Statistics and Ministry of Agriculture.

Fig. 5 Seed commercialization rate of seven kinds of crops in 2014

Crop Commercial seed quantity//10* kg Weighted unit price // yuan/kg Market value //10® yuan
Maize 119627 22.93 274.35

Hybrid rice 24440 48.50 118.54
Conventional rice 64720 7.22 46.73

Wheat 355897 4.65 165. 64

Soybean 34026 7.65 26.02

Potato 97037 2.97 144.26

Inland conventional cotton 2364 26.61 6.29
Xinjiang conventional cotton 8921 14.99 13.38

Hybrid cotton 850 127.24 10.82
Conventional rape 592 30.14 1.78

Hybrid rape 1322 86.87 11.48

Melons, vegetables, flowers - - 280.00

Others - - 50.00

Total - - 1149.28

Note: Data are from China Seed Industry Development Report (2015).

2 Problems 2014) ; the top 10 enterprises of seed industry had turnover of only

2.1 Small business scale and low market concentration At
present, there are a total of 100 seed companies in Hubei Prov-
ince, but most of companies have registered capital of less than 30
million yuan. In 2015, the annual seed turnover in Hubei Province
exceeded 5.3 billion yuan, ranked 6th in China; there were only 8

seed companies with annual sales of over 100 million yuan (10° in

2 billion yuan'®'. 57 key credit Chinese seed enterprises were
identified in September 2016, and Hubei had three enterprises in
the list (Wuhan Wuda Tianyuan Biotech Co. , Ltd. ; Hubei Seed
Group Co. , Ltd. ; Hubei Huimin Agricultural Science and Tech-
nology Co., Ltd.), ranked 34th, 35th and 39th, respectively.

Most companies have small operating scale and low industry con-
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centration, which will inevitably lead to poor business market com-
petitiveness and weak anti-risk ability.

2.2 Weak business breeding R&D capability In terms of
overall R&D in Hubei Province, the breeding level is not weak,
but the innovation capacity of seed company (except rape and cot-
ton) is not strong. There are less than 10 seed companies with real
ability to independently research and develop varieties, and most
enterprises do not establish R&D institutions. The seed companies
with research investment accounting for more than 5% of sales are
even rare. The technical force is strong in rice breeding, but there
are few varieties with breeding breakthrough in recent years. The
province’s production is mainly based on the varieties from other
provinces. In terms of wheat variety breeding, there is quick pro-
gress in recent years, but compared with Henan’s varieties, it still
can not show the advantages so that the domination of Henan’s
wheat in Hubei is not fundamentally changed. In terms of maize
breeding and seed production, Hubei has no advantage at all, and
it is basically dominated by the varieties from other provinces. The
weak innovation capacity will inevitably affect the formation of va-
rieties and brands with the independent intellectual property
rights, ultimately leading to lack of development potential.

2.3 Disjointed industrial chain The complete industrial chain
of modern seed industry includes basic research, breeding, pro-
duction, marketing and technical services, but it is disjointed in
China. The seed companies are mainly responsible for seed pro-
cessing and marketing; the innovation and basic research is mainly
concentrated in universities and central research institutions;

breeding is mainly concentrated in state-owned institutions such as

agricultural institutes and agricultural universities at all levels;
production is mainly concentrated in specialized production compa-
nies; technical services are mainly concentrated in agricultural
technology promotion departments. Even the seed companies with
a slightly complete industrial chain have only a handful of breeding
and technical services, and the better companies bear a part of
production, but the breeding and technical service strength is very
weak , and the production capacity is limited. There is hardly any
seed industry company with a complete industry chain. It is the
case for Hubei Province and entire country.

2.4 Weak competitiveness in seed industry market competi-
tion Since 2014, China has had 40 small and medium-sized seed
companies listed in National Equities Exchange and Quotations.
Hubei Zhongxiang Agricultural Technology Co. , Ltd. , Hubei Qin-
lao Nongfu Ecological Agriculture Co., Ltd., Hubei Kangnong
Seeds Co. , Ltd. and Wuhan Weierfu Biological Technology Co. ,
Ltd. have been successfully listed. In 2008, Jingchu Seed Industry
and Xiangfan Zhengda were included in the list of top 16 China’s
seed companies with annual sales income of over 200 million yuan.
At present, Hubei’s largest seed company is only ranked 34th in
China’s seed industry. More worryingly, these seed companies face
increasing competitive pressure from Fengle Seed Industry and
Quanyin High-Tech in the east, Longping High-Tech in the south,
Qiule Seed Industry in the north and a number of seed companies
with strong strength in hybrid rice business in the west. Hubei’s
seed industry has been beset by these enterprises, facing hostility
on all sides.

Table 2 Four Hubei’s seed companies listed in National Equities Exchange and Quotations

Company name Abbreviation Stock code Listing date Main business

Hubei Zhongxiang Agricultural Tech- ZhongxiangAgrotechnology 832673 2015 -07 —08  Seed production and management of major crops

nology Co. , Ltd.

Hubei Qinlao Nongfu Ecological Agri- Qinlao Nongfu 833506 2015 -09 —09  Strawberry seedling technology research and develop-

culture Co. , Ltd. ment, production and sales

Hubei Kangnong Seeds Co. , Lid. Kangnong Seeds 837403 2016 —05 —=23 Maize seed research and development, breeding, pro-
motion and services

Wuhan Weierfu Biological Technology Weierfu 838103 2016 -07 —13  Vegetable, flower seedling cultivation, medium-to-high

Co. , Ltd. grade potted flower production

Note: The data are collated according to the relevant announcement.

3 Recommendations

3.1 Enhancing the seed industry mergers and acquisitions
The seed industry is an industry with high demand for funds, high
technical barriers and long cycle, and the industry concentration
improvement must be achieved by merger and integration. Due to
the special nature of the seed industry, from the experience of the
development of international seed industry, it is impossible to
make the company bigger and stronger relying on its own develop-
ment. Mergers and acquisitions are the only way for Chinese seed
companies to become bigger and stronger. The main management
departments should take full advantage of the trend of China’s seed
industry mergers and acquisitions, to research and develop practi-
cal restructuring plans and measures. At the same time, it is nec-

essary to encourage industrial and commercial capital and financial

capital into the seed industry to support innovation and develop-
ment of seed industry, and offer preferential support to 3 =5 key
enterprises by acquisitions, mergers and reorganization within three
years to achieve effective integration of resources and advantages.
3.2 Further strengthening commercial breeding research

Strengthening commercial breeding research is the inevitable re-
quirement of establishing modern seed enterprise system and also
the urgent need of seed enterprise to enhance core competitive-
ness. Through policy control and capital guidance, it is necessary
to make resources and government R&D investment concentrate in
the seed companies with R&D basis and strength. It is necessary to

continue to implement the '

"provincial special seed fund" support
policy, and optimize the investment structure to support the key

seed companies so as to enhance seed research, production, pro-
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cessing capacity, promote the use of improved varieties and con-
stantly enhance overall business competitiveness. It is also necessa-
ry to further strengthen the combination of production, learning and
study, and encourage businesses to establish long-term strategic co-
operation or alliance with agricultural colleges and provincial re-
search institutes, in order to promote joint construction of college-
business R&D platform and seed industrial technology cooperation.
3.3 Further strengthening applied basic research The basic
and public welfare research is the foundation for cultivating new
varieties with major breakthrough and also the premise of enhan-
cing China’s seed industry science and technology innovation ca-
pacity as soon as possible. It is necessary to give full play to lead-
ing role of agricultural scientific research institutions in the basic
and public welfare research of seed industry science and technolo-
gy. By strengthening the integration of technical forces, optimizing
the knowledge structure and building the research platform, it is
necessary to focus on the tapping and creation of germplasm re-
sources, exploration of important genes, breeding theory and tech-
nology breakthrough, seeding and processing technology innova-
tion, and seed quality standards and testing technology research,
so as to provide a solid technical foundation for commercial breed-
ing research and provide support and sources of innovation for en-
hancing seed industry innovation capacity and market competitive-
ness in Hubei Province.

3.4 Improving policy control and market management By
strict licensing, strict enterprise access and other policies and
measures, it is necessary to guide the excellent seed companies in-

side and outside the province to accelerate combination, merger
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and reorganization. By policy support and project guidance, it is
necessary to actively carry out in-depth cooperation between colle-
ges and enterprises to enhance the capability of independent inno-
vation. It is necessary to innovate upon the concept of " prevention
first, comprehensive monitoring, full service", strengthen three
links " source monitoring, circulation monitoring, after-sales track-
ing" , and effectively prevent the use of inferior seeds, to minimize
business risk and production risk and provide policy support and
orderly market environment for sound development of seed
companies.
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