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Part I. General Survey

Potato is a high-yield agricultural crop rich in various nutrients, with short growth duration and high adaptability. It is the fourth major agricultural crop following wheat, rice and corn. 

Potato has an extremely high production increase potential. According to FAO statistics, Switzerland has by far the highest yield of per unit area, being 48,975 kg/hectare, followed Germany, 40,294 kg/hectare, and the United States, 38,649 kg/hectare. The China’s yield is 12,700 kg/hectare, only one thirds those of developed nations. In the United States, the yield of per unit area for special purpose varieties used in processing of potato sticks can reach 75,000 kg, indicating the high production increase potential of potatoes unparalleled by other food crops. 

Potato is rich in various nutrients, containing abundant carbohydrates, proteins, cellulose, various vitamins and inorganic salts in its tubers, with the content of proteins in tubers being 1.6-2.1% in general. Potato proteins contain high levels of digestible ingredients, with the quality similar to animal proteins and comparable to those of chicken eggs, highly digestible to the human body, and they also contain 18 amino acids indispensable to the human body, including arginine, allysine, histidine and other 6 amino acids unsynthesizable in the human body but indispensable. Potato contains rich starch, with large-size granules, including both amylocellulose and amylopectinstarch structures, more digestible to the human body than that of cereals. Potato also contains abundant vitamins, in numbers unparalleled by other agricultural crops. The content of vitamin C is two times that of carrots and 4 times that of tomatoes, even higher than oranges. Since potato has rich and balanced nutrients, it has become a popular food for all countries around the world. 

Potato has short growth duration, which is especially true of early ripening varieties, requiring only more than 90 days from sowing to harvest, and so it can be interplanted with corn, wheat and cotton in central China areas. In cases of single-crop planting (清种), after harvest of spring planting, a cycle of rapid growth vegetables may be planted, the harvest of which is followed by autumn planting of potatoes, thus allowing three crops a year in central China areas, enhancing the land use rate and bringing home more earnings for farmers. 

Potato is highly adaptable, without demanding requirements for soils. Since tubers are used as seeds and they contain a great amount of water, seedlings come out and survive easier than other crops in spring drought-stricken areas. In addition, potato has a remarkable power of regeneration, allowing new seedlings to come out after frost, hail and disasters, indicating its adaptability to adverse environments. 

Potato has been planted for more than 400 years in China, with a planting area of about 4.4 million hectares today, ranking the first in the world. Potato likes cool and cold climates, thus plantable in both northern and southern China, especially suitable for winter planting to the south of the Changjiang River. It can not only increase land use and light energy rates but also bring home more earnings for local farmers. There is a tremendous potential for potato to develop in China. Proper proportional adjustment for the structure of potato varieties, that is increasing special purpose varieties suitable for processing of potato sticks, potato chips, all powder, starch and other products, will be of great significance for boosting agricultural efficiency and delivering more incomes to farmers. 
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Part II. Project Background
Potato consists of three major edible varieties: fresh food variety for family dishes, processing-oriented variety for processing of starch, all powder, potato chips, potato sticks, etc. and fodder variety. Potatoes in China have been mainly used for dishes for many years, with limited quantities used for fodder, and much less for processing. Although 22% of China’s potatoes are used for processing, the overwhelming majority of them is for processing of starch and only 5% for food processing. Most of potatoes are used as fresh food. For developed nations, however, the processing ratio is 47% in Netherlands, 48.2% in the United States, 59% in France and 40% in the Great Britain. In Canada, oil-fried potato sticks account for more than 70% of processed potatoes. Taking into consideration the processing of starch, the potato-processing ratio for developed nations will be as high as 90%. Products with potatoes as raw materials will deliver much more values generally. For instance, oil-fried potato sticks will increase the value by 50 folds, mashed potato salad by 40 folds, oil-fried potato chips by 25 folds, puffed foods by 30 folds and ordinary starch by 40% folds, indicating greatly increased added values for processed potatoes. However, not all potatoes are suitable for processing. For example, for the potato varieties used in processing of potato sticks, potato chips, the content of starch must be greater than 16% and reducing sugar lower than 0.2%; for the potato varieties used in all powder processing, in addition to the requirement for the content of reducing sugar to be lower than 0.2%, the level of dry substances is a determining factor in high outputs. China’s potato processing industry is still in the starting stage, so is the production of processing-oriented potatoes, but the development has been rapid in recent years. 

There is by far only one processor (Beijing Simplot Food Processing Co., Ltd.) of quick-frozen potato sticks in China, where there are more than 20 processors of potato chips. With the rapid expansion of Western snacks (headed by McDonald’s, KFC) in China’s market, fried potato sticks as one of symbolic foods in Western snacks have become a popular dish on domestic dining tables, which is especially true of the young generation. According to a survey by concerned authorities, most urban youths consider fried potato sticks as their favorite. 80% or so of youths
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have become used to such a quick eating habit, and oil-fried potato chips have also increasing become a leisure food. 

At present, only 30% of raw materials used for quick-frozen potato sticks demanded by McDonald’s chain restaurants across mainland China are domestically processed, with Beijing Simplot as the exclusive supplier, and the remaining 70% has to be imported. The ratio of domestically processed quick-frozen potato sticks to China’s potato yields is currently 0.15%, as compared with 29% in the United States. Obviously, quick-frozen sticks alone can provide a huge market potential for processing-oriented varieties, from variety selecting and breeding to building of production bases for potatoes used as raw materials. 
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Part III. Project Significance

Processing-oriented potatoes have a huge market potential, and that means a lot economically for China’s economic development, adjustment of planting structures in rural areas, higher agricultural efficiency and more revenues for farmers. For a extended period, potato seed breeding in China has been targeted at “early ripening, high yields and high quality (food quality)”. Since potatoes are mainly used for dishes and processing of starch, some key quality indicators, such as tuber shapes, eye depths and relationship between contents of starch and reducing sugar, have not been given sufficient attentions. At present, the bottlenecks restricting the potato processing industrial chain is the shortage in processing-oriented varieties and insufficient training on existing introduced cultivation techniques for processing-oriented varieties and production investments, severely affecting yields and commercialization levels. There are only a small number of domestic alternative varieties, some of which, such as Kexin I (克新一号) and other local varieties, have short processing times and low outputs, with processing quality not in conformity with McDonald’s demands. Both low commercialization levels for field products and limited incomes for farmers have a negative impact on the production of potatoes used as raw materials. Although the Beijing Simplot Food Processing Co., Ltd. has developed some production bases for potatoes used as raw materials production base, supplies are far from meeting the demand of processors due to the special variety Shepody degrades quickly and has a poor disease resistance short shelf life. In addition, production bases for potatoes used as raw materials are not distributed reasonably in different areas, resulting in exceedingly concentrated harvest periods. 

At present, China’s two major special varieties used for potato sticks, Shepody and Russet Burbank, both have high productivity potentials. In developed nations, their yields are about 75 tons per hectare, but in China, the figure is only 30 tons at most. The reason is that the two varieties have strict requirements for water, fertilizers, soil textures and other environmental factors, and so highly intensive planting modes are needed to enable their production increase potentials. Besides, of pests prevention and cure measures, prevention should be a priority, with efforts made to meet the standards for environmental pollution. Selected alternative varieties should be better in disease resistance than above varieties, although highly intensive planting modes are also needed for considerably increasing yields. In addition, 
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all domestic potato processing enterprises are operating without all-year-round supplies of raw materials, resulting in virtually half a year‘s workshop shutdown, usually from March to September, along with idle equipment and plant buildings. A lot of Human and financial resources have to be invested to clean and grease equipment for the purpose of rust prevention, resulting in higher production costs. 

Therefore, to enable industrialization of processing-oriented potatoes, it is extremely important to establish complete systems for variety selection, seed potato virus eradication and quick breeding and precise breeding of improved varieties and build intensive production bases for potatoes used as raw materials, enabling all-year-round production and supplies of raw materials, and it is also of high significance for driving the industrialization of China’s potatoes, adjusting regional planting structures, increasing agricultural revenues and farmers’ incomes. Oil-fried potato sticks have entered China’s market together with McDonald’s, KFC and other Western snacks and the demand has been increasingly greater for raw materials to make quick-frozen potato sticks, not only in China’s market, but also in Southeast Asia and other neighboring nations, where there is also a great demand for potatoes used as raw materials. 

This project is undertaken by the China National Seed Group Corp. The Group can make use of its extended relationships with seed enterprises throughout China and abroad and it has abundant resources for suitable processing-oriented varieties, including potato high-yield cultivation and management techniques for large-area machine plantation, a large-scale high-quality seed breeding ground in northwestern areas, a perfect marketing network in the country and technical advantages in virus eradication and quick breeding and a factory style operation for plant tissue cultivation. Approved by the Ministry of Agriculture, the China National Seed Group Corp. is a leading enterprise in industrialized operations of agriculture, a member of the World Seed Trade Association and a large-sized central enterprise under the supervision of the State-owned Assets Supervision and Administration Commission of the State Council. It also has a big team of researchers and technicians, production and techniques managers and marketing personnel, all with profound theoretical knowledge and abundant practical experience, along with support systems for breeding and promotion. That the project is undertaken by the China National Seed Group Corp. will be helpful to drive planting industry restructuring and develop the new type, market-oriented agriculture operated via production bases and orders while increasing agricultural efficiency and farmers’ incomes. 
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Part IV. Market Analysis

The biggest processor of quick-frozen potato sticks in China is the Beijing Simplot Food Processing Co., Ltd., accounting for more than 80% of total potato sticks in the country, all supplied to McDonald’s snack shops within the territory of China. Beijing Simplot annually processes 250,000-ton potatoes used as raw materials and 120,000-ton or so finished quick-frozen potato sticks, less than 30% of annual demands by McDonald’s restaurants, with the shortage part imported from other countries. China expenses $50-60 million foreign currency each year for importing quick-frozen potato sticks. According to statistics, the global consumption of potato sticks has been increasing each year, reaching more than 8 million tons by far, and the annual consumption of potatoes used as raw materials is nearly 30 million tons. Major producers of potato sticks in the world include the United States, the Netherlands, Australia and Canada, and major exporters of potato sticks the United States, the Netherlands and Canada. Asia’s consumption of frozen potato sticks has kept increasing these years. Less than a decade, consumption of potato sticks has increased by 4 times in Japan and 3 times in Hong Kong, and it has increased by 3 times in South Korea within 5 years. Experts predict that consumption of potato sticks in mainland China will increase by 5 times in a few years to come. By 2020, Asia’s consumption of potato sticks will reach the level for developed nations. With increasingly higher quality of potatoes used as raw materials, more foreign-funded enterprises will enter China’s market. 

The major variety planted in China for the processing of potato sticks is Shepody, in the shape of oblong, white meat, soluble solid substances 20% or so, being the most ideal special variety by far in the world for processing of potato sticks. It has a high yield potential, with per hectare yield up to 75 tons or higher. However, the variety is of low disease resistance, with strict requirements for water and fertilizers, and requires higher intensive cultivation modes for ideal yields. Besides, growers operate in a scattered way, with investments that hardly meet the requirements, leading to low yields and commercialization levels. Large-scale planting with patches joined, supported with self-propelled sprinkling irrigation equipment, in fertile areas, applying mechanized farming and creating desirable plough layers, can greatly increase per mu yields and commercialization levels. In addition, there is an urgent need for selection and breeding high-yield, disease-resistant alternative varieties that are similar to Shepody
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and increasing the number of special varieties used as raw materials, to meet the requirements for industrialization. The Company now has two varieties, 99-1 and 99-2, with basically similar quality to Shepody, but being of high disease resistance, with potato meat highly resistant to brown stains and potato skin to greening. They are hopefully alternative varieties to Shepody. 

The industry of frozen potato sticks has huge market potentials both in China and across the Asia. Of the high-yield cultivation techniques for potatoes used as raw materials, those that are suitable for China’s rural areas have been introduced. As for industrialization modes, we will borrow developed nations’ experience in industrialized agriculture, reasonably integrating farmlands, techniques, varieties, capitals and other factors, to form our own industrialization modes. Processing-oriented special varieties should be a combined result from production of potatoes used as raw materials, processing of frozen potato sticks and comprehensive utilization of side products under the systems for varieties selection, virus eradication, quick breeding and maintaining seed quality and high-yield cultivation techniques. Several production bases for potatoes used as raw materials will be built in ecologically different areas across the country, to promote sustainable development of industrialized agriculture. 
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Part V. Project Contents
5.1 Variety selection, virus eradication and quick breeding

Speeding up variety selection, virus eradication and quick breeding is a key link in accelerating the industrialization with quick-frozen potato sticks as processing-oriented varieties. A single variety will mean low resistance to natural risks. We should select such varieties as being disease resistant, high-yields, high adaptability, in the shape of oblong, with shallow eyes and white meat, soluble solid substances about 20% and content of reducing sugar below 0.2% and plant them in various areas with different ecological conditions in different seasonal, and maintain seed quality and the number of seed sources through virus eradication and quick breeding. With early or late processing periods, processing enterprises will be enabled for all-year-round production, which mean considerable economic benefits for both farmers and processing enterprises. 

5.2 Systems and bases for breeding improved varieties

Selection of appropriate varieties for virus eradication and quick breeding while providing some seed sources and establishing systems for breeding improved varieties is a key link in production of potatoes used as raw materials and provision of high-quality seed potato. 

The system for breeding improved varieties includes complete set of relay mode: breeder seeds→grade I stock seeds→grade II stock seeds→production seeds for potatoes used as raw materials.

Bases for breeding improved varieties: 

5.2.1 Plant tissue culture rooms

Plant tissue culture is the foundation for breeding improved varieties. Use of stem apex virus eradication to cultivate test-tube plantlets can continuously provided high-quality seed sources for breeding of improved varieties. Infrastructures for plant tissue cultivation include preparation rooms, sterile rooms and cultivation houses. 

Preparation rooms are used for utensils washing, culture media preparation, packing, binding, high-pressure sterilization, etc., along with removing, washing and preparing of cultivated test-tube plantlets. 

Sterile rooms are sites for sterile operations, for test-tube incubation of pathogen-free stem apexes and cutting of successive test-tube plantlets for the purpose of multiplication, being the most crucial part in the production of plant tissue cultivation.
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Cultivation houses are for cultivation of test-tube plantlets, with suitable temperature, humidity and light provided under artificial control, creating optimum conditions for growth of test-tube plantlets. 

5.2.2 Greenhouses/isolation chambers

Greenhouses/isolation chambers are used for cuttage of test-tube plantlets to produce breeder seeds for pathogen-free minitubers. Soilless culture will be used, with vermiculite and turf for substrates. Use of greenhouses/isolation chambers will allow 4 crops a year in central Hebei (4 continuous crops beginning from early August to the end of June next year), with 500－600 breeder seeds/sqm for minitubers. The key for design greenhouses/isolation chambers is higher lighting rates and heat insulation. 

5.2.3 Stock-seed production base

Selection and construction of stock-seed production bases are very important for production of seed potatoes. Both test-tube plantlets and breeder seeds for minitubers are produced in sterile or anti-pest facilities, while the production of stock seeds is conducted in an open environment. As a result, selection and construction of stock-seed production bases are crucial to the quality for several generations seed potatoes. 

Selection principles: 

(1) Cold areas with high latitudes, altitudes and wind speeds

For the major potato virus-carrying medium, green peach aphid, the optimum feeding and activity air temperature is between 23-25°C, and it will be difficult for it to fly under 15°C. Therefore, cold areas are not suitable for aphids’ breeding and feeding while high wind speeds can prevent aphids from landing and congregating. In addition, potato biological characteristics determine that potato tubers grow and bulge well in cold climates, especially under colder night temperatures (lower than 17 to 20°C), when growers will have high yields and seed quality, along with high yields for next-generation seed potatoes. Night temperatures higher than 20°C will result in low yields for tubers of the year and the next generation. Therefore, cold climates and high wind speeds are key conditions for the production of stock seeds. High-latitude or altitude areas meet above requirements. 

(2) Free of potato production farmlands or nightshade family crops within a large area (at least 20 km), for the purpose

(16)

of isolation from virus sources. 

(3) Appropriate water and fertilizer conditions and convenient traffics. Potato demands large quantities of water during seedling emergence and tubers bulging, thus requiring high levels of subsoil water to facilitate well drilling for sprinkling irrigation in a water-saving way. 

As planned, this project will be launched in the Jiuquan region, Gansu, an area with a high altitude and colder climate, especially larger diurnal amplitudes and sufficient sunlight, all favorable conditions for maintaining high seed quality. In addition, limited quantities of pathogenic germs in the Gansu Corridor and the advantage for farmlands of to be watered by snow water from the Qilian Mountains are also helpful for breeding of stock seeds. 

5.2.4 Building of bases for production seeds

Production seeds refer to seed potatoes directly provided for production of potatoes used as raw materials. Bases for production seeds should be built in the same principles for stock-seed bases, but their areas will be increased by 10-15 times. 

As planned, this project will select the riverbend irrigation area in Yongning, Ningxia, where there is high altitudes, large diurnal amplitudes and sufficient sunlight, guaranteed by irrigation from the Huanghe riverbend and shallow levels of subsoil water in favor of well drilling for sprinkling irrigation. Besides, film coverage for巨春farmlands in the area allows early harvests in June, thus ensuring supplies for late autumn planting (September - October) and harvests in January to February in southern areas and. An autumn crop is also possible after harvests of wheat in the area, to supply seeds to winter planting (December to January) and harvests in May to June in southern areas. 

5.3 Building of bases for potatoes used as raw materials

Building of bases for potatoes used as raw materials is a key link in steady supplies of raw materials for processors. Since processing-oriented varieties have strict requirements for water, fertilizers, disease prevention and other technical measures, we must build large-scale, highly intensive and mechanized production bases for potatoes used as raw materials to provide high-quality raw materials in required quantities. 

Sites for bases for potatoes used as raw materials should be selected in accordance with three principles: all-year-round supplies to processors in a balanced way, the ecological environment during the planting period for potatoes used as raw materials being helpful in bringing into full play special varieties’ yield potential, convenient transportation conditions. 
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According to above principles, more than three major areas should be selected across the country, i.e. Northern Plantation Area I (spring planting and autumn harvest, goods supply from September to November 10, 2003), North China Plantation Area II spring planting (goods supply from July to August), Southern Plantation Area II (autumn/winter planting, goods supply from December to June)

According to above principles, patches that are joined should be selected and farmers organized into agricultural enterprises, with farmlands as their shares, and farmers-employees should receive technical training in a centralized way. It is also necessary to build irrigation systems, make overall plans for crop rotation systems and make base enterprises become leading models to drive planting industry restructuring in neighboring areas and increase farmers’ qualifications and incomes using new techniques. 
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Part VI. Project Proposal
6.1 System of virus eradication and quick breeding

The two major varieties planted in China, Shepody and Russet Burbank, will be our focus, supported by alternative varieties selected and tested, to gradually form a multi-variety structure, for the sustainable development of the production system for potatoes used as raw materials. For seed potatoes, stem apex plant tissue cultivation, virus eradication and quick breeding will be conducted, while producing breeder seeds as basic seed sources for minitubers. Each batch of test-tube plantlets should be tested for virus before distributing and breeding to ensure the quality of virus eradication. During production of breeder seeds for minitubers, three virus tests will be performed for seedlings. Production shall be conducted in greenhouses and isolation chambers, using vermiculite for soilless culture and microsprinkling for sprinkling irrigation. 3,000-m2 greenhouses/isolation chambers will be built to produce 6 million breeder seeds for minitubers, including 2,000m2 greenhouses(sunlight) and 1,000-m2 isolation chambers. 

6.2 Building of bases for breeding improved varieties base

High latitude or altitude areas (Gansu Corridor in Northwest and high-altitude Huanghe riverbend areas) should be selected to build 5500-mu bases for breeding improved varieties, including 500-mu breeding land for grade I stock seeds and 5,000-mu breeding landfor stock seeds, with all seed potatoes produced used for as seeds demanded by bases for potatoes used as raw materials base. It is also necessary to establish self-propelled sprinkling irrigation system, enable mechanized farming, fertilization, chemical spray, mechanized sowing and harvest in intensive planting.

6.3 Building of production bases for potatoes used as raw materials

Bases for potatoes used as raw materials must be selected with considerations for convenient and low-cost transportation, matching of supply periods with processing ones, higher levels of subsoil water for easy sprinkling irrigation and preferably areas free of nightshade family crops or with limited quantities of pathogenic germs. Climatic conditions for production bases should meet the requirements for potatoes’ biological characteristics, especially temperature requirements when tubers bulge (lower night temperatures). Bases should have considerable scales, planted with patches joined and sprinkling irrigation. They should also have sufficient sources of organic fertilizers. Organic fertilizers and ground fertilizers should be applied, to expect not only higher fertilizer efficiency but also great significance for higher yields and commodity quality. 
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Northern Plantation Area I: consider 7,000 mu for each of Ningxia, Gan Su and Shaanxi, respectively, delivering 30,000-35,000-ton processed potatoes used as raw materials from September to November.

North China Plantation Area II: consider the Baxia Region in northern Hebei, 10,000 mu, delivering 15,000-ton potatoes used as raw materials from July to August. 

Southern Plantation Area II: consider Jiangxi and Fujian, 5,000 mu for both autumn and winter planting, respectively, delivering 10,000-15,000-ton potatoes used as raw materials from December to June.

6.4 Management measures for standardized production flows

Since processing-oriented varieties have strict requirements for fertilizers and water as well as farming and cultivation techniques and their processing characteristics also have demanding requirements for potato shapes, as a result, they can not be planted like potatoes for dishes. Highly intensive operations are required for both breeding seed potatoes and production of potatoes used as raw materials. Therefore, it is necessary to formulate standardized operational standards for production flows, to ensure high-efficiency breeding of seed potatoes and production of potatoes used as raw materials

Both growers and processors will receive considerable benefits, and in the end consumers will also be benefited through high-yields and lower production costs at various links. 

Production flows include: 

1. Seed potato production: includes stem apex virus eradication, plant tissue culture for test-tube plantlets, quick breeding of test-tube plantlets, breeder seeds for production of minitubers (technical and operational rules have been worked out by the Ministry of Agriculture), production of grade I and grade II stock seeds. 

2. Production of potatoes used as raw materials: includes seed potato storage, selection and forced sprouting, pre-sowing land preparation, fertilization, sowing, seedling management, pests prevention and cure, harvests, storage, transportation, etc. 

3. Water-saving irrigation: works out water quantity requirement and sprinkling irrigation amount standard for different development stages according to such characteristics as short supply of water resources in northern China and potatoes’ great water consumption at different stages. 
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4. High-yield cultivation techniques: establishes high-yield cultivation technical system suitable for different planting areas, based on production standards for seed potatoes and potatoes used as raw materials, taking into considerations local farmers’ ability to make investments, soil conditions, etc., introduces overseas experience in high investment and high yields and increases commercialization levels and incomes for both rural areas and farmers. The technical system includes seed potato cutting, forced sprouting, standardized land preparation operations, sowing and fertilization techniques, intertill weeding, earth-up techniques, irrigation techniques, harvest techniques,  transportation and storage techniques, etc.

5. Adjustment of processing technologies: focuses on researches of comprehensive utilization of side products and reduces processing costs, including comprehensive utilization of potato skins and leftover materials in processing potatoes used as raw materials into potato sticks.
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Part VII. Instrument and Equipment

7.1 Capital works

Includes plant tissue culture rooms, greenhouse transformation and expansion, climate chambers, low temperature reservoir transformation and expansion, seed potato silos, machinery and other projects. 

List of Investments for Civil Engineering Projects

	Project
	Unit
	Scale
	Unit price (RMB)
	Investment (RMB10,000)

	Plant tissue culture room
	m2
	300
	1,000
	30

	Climate chamber
	m2
	1000
	2,000
	200

	Temperature reservoir
	m2
	100
	5,000
	50

	Greenhouse
	m2
	2,000
	1,000
	200

	Seed potato silo
	m3
	3,000
	400
	120

	Pumped well
	
	120
	200,000
	2,400

	Subtotal
	
	
	
	3,000


7.2 Instrument and equipment

Include purchases of laboratory apparatuses, drugs, sprinkling and dropping irrigation devices, agricultural machinery, etc. 

List of Investments for Instrument and Equipment

	Name
	Unit
	Quantities
	Unit price (RMB)
	Investment (RMB10,000)

	7.2.1 Plant tissue culture rooms

	Electronic balance
	Set
	2
	10,000
	2

	Incubator
	Set
	3
	15,000
	4.5

	Workbench
	Set
	1
	6,000
	0.6

	Clean bench
	Set
	2
	10,000
	2
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	Refrigerator
	Set
	2
	5,000
	1

	Water still
	Set
	2
	5,000
	1

	Thermostat
	Set
	2
	5,000
	1

	Saccharimeter
	Set
	1
	10,000
	1

	Self-controlled deep frying pan
	Set
	1
	40,000
	4

	Cultivation frame
	Set
	40
	500
	2

	Temperature-control device
	Set
	1
	30,000
	3

	Subtotal
	
	
	
	22.1

	7.2.2 Greenhouses

	Greenhouse equipment and facilities
	m2
	2,000
	40
	8

	7.2.3 Irrigation equipment

	Large-scale self-propelled sprinkling irrigator
	Set
	11
	350,000
	385

	Pumped well supporting equipment
	
	120
	30,800
	369.6

	Subtotal
	
	
	
	754.6

	7.2.4 Agricultural machinery

	Sowing machine
	Set
	5
	100,000
	50

	Cultivator
	Set
	5
	500,000
	25

	Harvester
	Set
	5
	100,000
	50

	Tractor
	Set
	5
	800,000
	40

	Chemical sprayer
	Set
	5
	400,000
	20

	Auxiliary machinery and tools
	
	
	
	10

	Subtotal
	
	
	
	195

	7.2.5 Storage equipment

	Buck stacker
	Set
	3
	40,000
	12

	Conveyer
	Set
	2
	90,000
	18

	Grader
	Set
	3
	50,000
	15

	packing machine
	Set
	5
	30,000
	15

	Temperature-control device
	Set
	1
	240000
	24

	Subtotal
	
	
	
	84

	Total
	
	
	
	1,063.7
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Part VIII. Investment Estimate
8.1 Estimate of total investment

Total project will be RMB47 million, including fixed assets of RMB40.637 million and circulating funds of RMB3.363 million, account for 86.4% and 7.2%, respectively. 

Planned Investment and Financing List
	No. 
	Item 
	
	First year
	Second year

	1
	Total investment
	4,700
	2,700
	2,000

	1.1
	Investment in fixed assets 
	4,063.7
	2,063.7
	2,000

	1.1.1
	Project cost
	4,063.7
	2,063.7
	2,000

	
	Construction project
	3,000
	1,000
	2,000

	
	Equipment procurement
	1,063.7
	1,063.7
	

	1.1.2
	Contingency cost
	300
	200
	100

	1.2
	Circulating funds
	336.3
	336.3
	

	8.2 Financing

	
	Financing
	
	First year
	Second year

	8.2.1
	Government funding
	2700
	1700
	1000

	8.2.2
	Local counterpart funding
	1000
	
	

	8.2.3
	Self-raised funds
	663.7
	
	

	8.2.4
	Short-term bank loans
	336.3
	
	


Note: Government funding, local counterpart funding and self-raised funds are totally used for investments in fixed assets. 

8.3 Fund use plan
Investments in the first year will be used for transformation and expansion of plant tissue culture rooms, required greenhouses/climate chambers and their expansion, 
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transformation and expansion of low temperature reservoirs, seed potato silos, pumped wells, instruments and equipment for stock seed bases. From autumn to winter of the year, it is possible to produce 1.5 million breeder seeds for minitubers in one crop, used for 300 mu stock seed base in spring next year (end of April), with a production capacity of 450,000-kg grade I stock seeds. The second crop of 1.5-million breeder seeds for minitubers will be harvested before mid-June next year, used for 300- mu autumn planting in central Hebei in mid-August, harvested in late October, with a production capacity of 37,500-kg grade I stock seeds. In the spring the third year, it is possible to supply 820,000-kg grade I stock seeds for stock-seed production base, used for production of grade II stock seeds (5,000-mu stock seed base all arable). In the autumn, it is possible to harvest 8 million kg or more grade II stock seeds, used for 50,000-mu potatoes used as raw materials in the production base. 

Investments in the second year will be used for building of production bases for potatoes used as raw materials, pumped wells, procurement of farm machinery and tools and adjustments of crop rotation systems. 

In the autumn the third year, 8-million-kg grade II stock seeds will be sold to production bases for potatoes used as raw materials, with a price of RMB2/kg, expecting an output value of RMB16 million, as for the fourth and fifth year and subsequent years. All investments will be recovered with a surplus. 

Beginning from the fourth year, the 50,000-mu production bases for potatoes used as raw materials can produce commercial potatoes of more than 100 million kg each year (2000 kg/mu). By a commercialization level of 50% for a single 125-g potato used as raw materials, it is possible to supply 50-million kg potatoes used as raw materials. Production bases for potatoes used as raw materials can create sales revenues of RMB50 million for a price of RMB1/kg and RMB25 million for another 50-million-kg commercial potatoes for a price of RMB0.5/kg, that is RMB75 million in total. If the per mu revenue is RMB1,500, the net per mu income will be RMB800 with investments for seeds, fertilizers, water, chemicals and labor deduced (RMB700/mu), comparable to revenues for corn plantation with per mu yield up to 1,000 kg. 
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Part IX. Financial Assessment
9.1 Financial estimate
1. Price prediction
Taking into considerations market trends, the project’s investments, relatively small price differentials between different products and the impact of currency inflation on both inputs and outputs, prices used for inputs and outputs in financial assessment are both based on near market prices. 

2. Estimate of sales revenue
During normal production years, the project’s sales revenue will reach RMB75 million.
Estimate of Product Sales Revenue

	No.
	Item
	Unit
	Quan.
	Unit price (RMB/kg)
	Fourth year
	Fifth year

	1
	Product sales revenue
	
	
	
	7,500
	7,500

	1.1
	Potatoes as raw materials
	5,000 kg
	5,000
	1.00
	5,000
	5,000

	1.2
	Potatoes as commodities
	5,000 kg
	5,000
	0.50
	2,500
	2,500


3. Estimate of total cost
3.1 Direct production cost
The direct production cost for the project consists of purchasing raw materials from outside sources, salaries, wages, bonuses and welfare for managers and production operators at various levels and consumption of water, fuels and power, etc. For details see Table 1, Estimate of Agriculture Production Costs.

3.2 Depreciation and amortization

Depreciation shall be considered for all investments in fixed assets during operations of the project, with the depreciation term being 20 years for construction projects and 10 years for equipment and installation investments. The amortization term will be 10 years for the duration of the project. For details see Table 2, Estimate of Depreciation for Investments in Fixed Assets
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and Table 3, Estimate of Amortization for Intangible and Deferred Assets.

3.3 Financial cost

The financial cost for the project is the interest on borrowings of annual circulating funds, being RMB235,600 a year. 
3.4 Overhead expenses

Overhead expenses refer to management expenditures for operations of the project, including salaries for managers, part of concerned taxes and other expenses of the management, being RMB480,000 a year by 120% of salaries and welfare. 
3.5 Sales costs

Sales costs refer to advertising fees paid for sales of products, travel expenses and salaries for sales representatives, , transportation costs, etc., being 2% of annual sales. 

4. Taxes

The project is value-added tax exempted and the rate for both its business taxes and business income taxes is 33%.

5. Calculation term

The calculation term for the project shall be 13 years, including 3 years for construction and 10 years for production. 

9.2 Profitability analysis 

1. Profits and their allocation

For details of profits and their allocation for each year during the calculation term see Table 4, Estimate of Profits and Their Allocation.

The average annual profit rate for the project is 17.53%.

2. Profitability analysis

For details of cash flows for the project’s total investments see Table 6, Estimate of Cash Flows

The after-tax internal earning rate for the total investments will be 8.39% and the recovery period 12.18 years, (including the construction period). 
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Part X. Ecological and Social Benefits
10.1 Ecological benefits
While potato tubers are rich in nutrients, potato plants are excellent fresh fodder and green manure. Fodder units and quantities of digestible proteins obtained from various crops are shown in the following table (unit: kg/hectares) 

	Crop 
	Fodder unit
	Digestible protein

	Potato 
	2764.4
	91.7

	Oat  
	1214.0
	75.6

	Barley 
	1327.7
	63.3

	Winter rye
	1302.6
	76.8

	Corn 
	2362.3
	82.3

	Mangel wurzel
	1715.6
	61.8

	Sweet potatoes
	1181.1
	173.2


Comparison of Nitrogen, Phosphor and Potassium in Potatoes with Those for Green Manure Crop Chinese Milkvetch

	Crop 
	N (%)
	P2O5 (%)
	K2O (%)

	Chinese milkvetch
	0.48
	0.09
	0.37

	potato
	0.49
	0.13
	0.42


As shown in the table above, after harvests, potato plants can be used as fresh fodder or green manure, thus enabling a benign cycle for 生万言书环境. 

In addition, potato is a profitable crop in crop rotation and can also create favorable conditions for production increase of next crop. Since potato uses tubers as seeds, it will no problem for potato seedlings to come out using water content in tubers after sowing in spring drought-stricken areas. 

Therefore, potato plays a role in agricultural ecological system for the healthy development of the system. 
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10.2 Social benefitss
Stock-seed production bases will be built in high altitude and cold areas (usually poverty-stricken areas poverty-relief), thus creating favorable conditions for local poor farmers to be lifted out of poverty by applying techniques and in increase their incomes through being involved in production at bases. 

Production bases for potatoes used as raw materials can make a full use of local light/heat and land resources, which is especially significant for autumn/winter planting in southern areas. It can enable planting industry restructuring and increasing incomes for local farmers. The introduction of advanced high-yield cultivation technical system, in particular, is of high significant for farmers to raise their planting technical levels and strive for a relatively comfortable life. 

(29)

Part XI. Organization and Management
The project is involved in four operations, i.e. variety selection and quick breeding, building and operation of bases for breed improved varieties, building and operation of bases for potatoes used as raw materials, and purchasing, packing and sales of potatoes used as raw materials. To facilitate the operations, a project leading team will be established to coordinate running and operations of the projects in a centralized way. 

The project leading team will consist of the China National Seed Group Corp. and concerned governmental officials of the county where production bases is located. Taking into considerations sales and processing services for potatoes used as raw materials, the project leading team shall include some quality monitoring experts from potatoes used as raw materials from the Beijing Simplot Food Processing Co., Ltd., to ensure smooth operations of the industrial chain. 

Namelist of Project Leading Team

	Position
	Name
	Employer

	Team leader 
	
	China National Seed Group Corp.

	Deputy team leader
	
	China National Seed Group Corp.

	Team member
	Ma Heping
Wang Dengshe
Qiao Yongjun
	China National Seed Group Corp.
China National Seed Group Corp.
Beijing Simplot Food Processing Co., Ltd.

Beijing Simplot Food Processing Co., Ltd.


Three teams will be established under the project leading team, seed potato production team, raw-materials production team and processing team. 
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	Name
	Position
	Name
	Employer

	Seed potato production team
	Team leader
Deputy team leader
Team member
	Ma Heping
He Ying
Zhang Fan
Chen Long
Luo Zhihong
Zhang Qiaomin
	China National Seed Group Corp.
CNSGC Jiuquan Inc.
CNSGC Ningxia Yongning Inc.
China National Seed Group Corp.
China National Seed Group Corp.
China National Seed Group Corp.

	Raw-materials production team
	Team leader
Deputy team leader
Team member

	Ma Heping
Wang Dengshe

He Junlin

He Ying
Zhang Fan
Xu Xianghui

Gao Zhizhong

Wu Huashan

Liu Xiaoce
	China National Seed Group Corp.
Beijing Simplot Food Processing Co., Ltd.
China National Seed Group Corp.
China National Seed Group Corp.
China National Seed Group Corp.
Beijing Simplot Food Processing Co., Ltd.
Beijing Simplot Food Processing Co., Ltd.
Beijing Simplot Food Processing Co., Ltd.
Beijing Simplot Food Processing Co., Ltd.


The project leading team will held meetings once a year during the project to review plans submitted by each team and project progress and fund usage in previous year, help to solve problems arising from the execution of the project and ensure the completion of the project as planned. The subsidiary teams should fulfill their plans according to their functions and coordinate relationships with local organizations. 
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Part XII. Project Feasibility Conclusion

The project has vast market prospects. McDonald’s and KFC snack shops operating in China are just entering the stage of quick development. The two snack operators have currently nearly 1,000 in total in mainland China, similar to the total number for Hong Kong and Taiwan. 98% of potato sticks demanded across Southeast Asia depend on imports. At present, Beijing Simplot produced potato sticks can meet the demand of McDonald’s restaurants in North China areas alone, with 70% of potato sticks needed in the country have to be imported and so the project has vast development prospects. 

The implementation of project will provide a new mode for China’s industrialized agriculture, that is enabling the development of crop industrialization via an end product demanded on the market, introducing advanced agricultural techniques and concepts, raising farmers’ comprehensive qualifications and sending other crops into the orbit of benign development. 

The project has full-fledged techniques that can bring tremendous potentials into play after assembled and supported. 

We recommend approval for the project. 

Table 1: Estimate of Agriculture Production Costs

	No.
	Item
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5-13

	1. Minituber 
	Test-tube plantlets
	37.50
	75.00
	75.00
	75.00
	75.00

	
	Water and electricity 
	1.00
	2.00
	2.00
	2.00
	2.00

	
	Nutrient fluid
	1.50
	3.00
	3.00
	3.00
	3.00

	
	Film 
	2.00
	4.00
	4.00
	4.00
	4.00

	
	Labor 
	2.00
	4.00
	4.00
	4.00
	4.00

	
	Agricultural chemicals
	1.00
	2.00
	2.00
	2.00
	2.00

	2. Grade I stock seed
	Seeds
	
	90.00
	90.00
	90.00
	90.00

	
	Fertilizers and chemicals
	
	12.00
	12.00
	12.00
	12.00

	
	Labor, water and electricity
	
	24.00
	24.00
	24.00
	24.00

	
	Land rents 
	
	24.00
	24.00
	24.00
	24.00

	
	Storage 
	
	7.43
	7.43
	7.43
	7.43

	3. Grade II stock seed
	Seeds
	
	
	156.62
	156.62
	156.62

	
	Fertilizers and chemicals
	
	
	100.00
	100.00
	100.00

	
	Labor
	
	
	200.00
	200.00
	200.00

	
	Land rents 
	
	
	200.00
	200.00
	200.00

	
	Storage 
	
	
	40.00
	40.00
	40.00

	4. Potatoes as raw materials and commodities
	Seeds
	
	
	
	1,600.00
	1,600.00

	
	Fertilizers and chemicals
	
	
	
	1,000.00
	1,000.00

	
	Labor
	
	
	
	1,000.00
	1,000.00

	
	Land rents 
	
	
	
	1,000.00
	1,000.00

	Subtotal 
	45.00
	247.34
	944.05
	5,544.05
	5,544.05


Table 2: Estimate of Depreciation for Investments in Fixed Assets (unit: RMB10,000)
	No.
	Item
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6
	Year 7
	Year 8
	Year 9
	Year 10
	Year 11
	Year 12
	Year 13

	1
	Total fixed assets
	4,063.70
	
	
	
	
	
	
	
	
	
	
	
	

	
	Appreciation 
	
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	135.00
	135.00

	
	Net value 
	
	3,832.97
	3,602.24
	3,371.51
	3,104.78
	2,910.05
	2,679.32
	2,448.55
	2,217.86
	1,987.13
	1,756.40
	1,515.00
	1,380.00

	1.1
	Construction projects
	3,000.00
	
	
	
	
	
	
	
	
	
	
	
	

	
	Appreciation 
	
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00
	135.00

	
	Net value
	
	2,865.00
	2,730.00
	2,595.00
	2,460.00
	2,325.00
	2,190.00
	2,055.00
	1,920.00
	1,785.00
	1,650.00
	1,515.00
	1,380.00

	1.2
	Instrument & equipment
	1063.70
	
	
	
	
	
	
	
	
	
	
	
	

	
	Appreciation 
	
	95.73
	95.73
	95.73
	95.73
	95.73
	95.73
	95.73
	95.73
	95.73
	95.73
	
	

	
	Net value
	
	967.97
	872.24
	776.51
	680.78
	585.05
	489.32
	393.59
	297.86
	202.13
	106.40
	
	


Table 3: Estimate of Amortization for Intangible and Deferred Assets (unit: RMB10,000)

	No.
	Item 
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6
	Year 7
	Year 8
	Year 9
	Year 10

	1
	Intangible assets
	
	
	
	
	
	
	
	
	
	

	1.1
	Initial value
	
	
	
	
	
	
	
	
	
	

	1.2
	Amortization 
	
	
	
	
	
	
	
	
	
	

	1.3
	Net value 
	
	
	
	
	
	
	
	
	
	

	2
	Deferred assets
	
	
	
	
	
	
	
	
	
	

	2.1
	Initial value
	300.00
	
	
	
	
	
	
	
	
	

	2.2
	Amortization 
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00

	2.3
	Net value
	270.00
	240.00
	210.00
	180.00
	150.00
	120.00
	90.00
	60.00
	30.00
	0.00

	3
	Total intangible and deferred assets
	
	
	
	
	
	
	
	
	
	

	3.1
	Initial value
	300.00
	300.00
	300.00
	300.00
	300.00
	300.00
	300.00
	300.00
	300.00
	300.00

	3.2
	Amortization 
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00
	30.00

	3.3
	Net value
	270.00
	240.00
	210.00
	180.00
	150.00
	120.00
	90.00
	60.00
	30.00
	0.00


Table 4: Profits and Their Allocation (unit: RMB10,000)

	No.
	Item 
	Year 4
	Year 5
	Year 6
	Year 7
	Year 8
	Year 9
	Year 10
	Year 11
	Year 12
	Year 13

	1
	Sales revenues
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00

	2
	Sales taxes and value-added taxes
	
	
	
	
	
	
	
	
	
	

	3
	Total costs 
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,012.78
	6,012.78

	4
	Total profits
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,487.22
	1,487.22

	5
	Make-up of previous losses
	1,433.66
	989.67
	
	
	
	
	
	
	
	

	6
	Income taxes payable 
	
	443.99
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,433.66
	1,487.22
	1,487.22

	7
	Income taxes
	
	146.52
	473.11
	473.11
	473.11
	473.11
	473.11
	473.11
	490.78
	490.78

	8
	After-tax profits
	
	297.47
	960.55
	960.55
	960.55
	960.55
	960.55
	960.55
	996.44
	996.44

	9
	Profits allocable 
	
	297.47
	960.55
	960.55
	960.55
	960.55
	960.55
	960.55
	996.44
	996.44

	9.1
	Accumulation funds of surplus
	
	29.75
	96.06
	96.06
	96.06
	96.06
	96.06
	96.06
	99.64
	99.64

	9.2
	Undistributed profits
	
	267.72
	864.49
	864.49
	864.49
	864.49
	864.49
	864.49
	896.80
	896.80

	10
	Total undistributed profits
	-989.67
	267.72
	1,132.21
	1,996.70
	2,861.10
	3,725.68
	4,590.17
	5,454.66
	6,351.46
	7,248.26


Table 5: Estimate of Total Costs (unit: RMB10,000)

	No.
	Item 
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6-11
	Year 12-13

	1
	Agricultural production cost
	
	
	
	
	
	
	

	1.1
	Minituber 
	45.00
	90.00
	90.00
	90.00
	90.00
	90.00
	90.00

	1.2
	Grade I stock seed
	
	157.43
	157.43
	157.43
	157.43
	157.43
	157.43

	1.3
	Grade II stock seed
	
	
	696.62
	696.62
	696.62
	696.62
	696.62

	1.4
	Potatoes as raw materials and commodities
	
	
	
	4,600.00
	4,600.00
	4,600.00
	4,600.00

	2
	Salaries/wages and welfare
	40.00
	40.00
	40.00
	40.00
	40.00
	40.00
	40.00

	3
	Appreciation 
	
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73

	4
	Amortization 
	
	30.00
	30.00
	30.00
	30.00
	30.00
	

	5
	Interest exchange
	
	23.56
	23.56
	23.56
	23.56
	23.56
	

	6
	Overhead expenses
	48.00
	48.00
	48.00
	48.00
	48.00
	48.00
	48.00

	7
	Sales cost
	150.00
	150.00
	150.00
	150.00
	150.00
	150.00
	150.00

	8
	Total cost
	283.00
	769.72
	1,466.34
	6,066.34
	6,066.34
	6,066.34
	6,012.78


Table 6: Estimate of Cash Flows
	No.
	Item
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6
	Year 7
	Year 8
	Year 9
	Year 10
	Year 11
	Year 12
	Year 13

	1
	Cash inflow 
	
	
	
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	9,322.70

	1.1
	Sales revenue
	
	
	
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00
	7,500.00

	1.2
	Recovered residual value of fixed assets
	
	
	
	
	
	
	
	
	
	
	
	
	1,486.40

	1.3
	Recovered circulating funds
	
	
	
	
	
	
	
	
	
	
	
	
	336.30

	2
	Cash outflow 
	2,683.00
	2,769.70
	1,466.34
	6,066.34
	6,212.86
	6,539.45
	6,539.45
	6,539.45
	6,539.45
	6,539.45
	6,539.45
	6,503.56
	6,503.56

	2.1
	Investment in fixed assets
	2,063.70
	2,000.00
	
	
	
	
	
	
	
	
	
	
	

	2.2
	Circulating funds
	336.30
	
	
	
	
	
	
	
	
	
	
	
	

	2.3
	Total cost
	283.00
	769.70
	1,466.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,066.34
	6,012.78
	6,012.78

	2.4
	Sales tax and value-added tax
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.5
	Income tax 
	
	
	
	
	146.52
	473.11
	473.11
	473.11
	473.11
	473.11
	473.11
	490.78
	490.78

	3
	Appreciation
	
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	230.73
	135.00
	135.00

	4
	After-tax profit 
	2,683
	2,769.70
	1,466.34
	297.47
	960.55
	960.55
	960.55
	960.55
	960.55
	960.55
	960.55
	996.44
	996.44

	5
	Cash flow 
	2,683
	2,538.97
	1,235.61
	528.20
	1,191.28
	1,191.28
	1,191.28
	1,191.28
	1,191.28
	1,191.28
	1,191.28
	1,131.44
	2,954.14

	6
	Total cash flow 
	2,683
	5,221.97
	6,457.61
	5,959.41
	4,738.13
	3,546.85
	2,355,57
	1,164.29
	26.99
	1,218.27
	2,409.55
	3,540.99
	6,495.13
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Potato is an agricultural crop using tubers as seeds. Its biological characteristics include growing well in low temperature and short duration of sunshine. The stem grows best in 18°C and extremely slowly in 6 to 9°C, or excessive growth in high temperatures. The leaf grows faster in 16°C than 27°C. Optimum temperature for shaping of tubers is 20°C, and low temperature will result in earlier shaping. For example, tubers are shaped in 7 days for seedlings coming out in 15°C and 21 days for those coming out in 25°C. In the high heat of 27-32°C, second growth will occur on tubers, with small potatoes formed on large ones. Besides, diurnal amplitudes also play a key role in the growth of tubers. For instance, for 30°C daytime temperature and 17°C night temperature, per plant yield of tubers can be up to 365 g, while in 23°C for both daytime and night temperatures, it is only 159 g. Tubers’ seed quality (germinating and growth ability and high-yield potential, etc.) is closely linked with night temperatures. If tubers shape in low night temperatures, there will be a high seed quality, or vice versa. The impact may be handed down to next generations. Low night temperature is more important for shaping of tubers than high night temperature and low soil temperature. For example, in 20-30°C soil temperatures, tubers take shapes in 12°C night temperature but fail to do so in 23°C nigh temperature. 

Short duration of sunshine is a favorable condition for shaping and growing of tubers. 

The most favorable conditions for potato growth in various stages include short duration of sunshine, strong light and appropriately high temperature during the seedling period, contributing to growth of roots, stronger seedlings and early shaping of tubers, long duration of sunshine, strong light and appropriately high temperature during seedling emergence, contributing to establishing a powerful plant assimilation system, and short duration of sunshine, strong light and greater diurnal amplitudes during shaping of tubers, contributing to converting assimilated products into tubers and high yields of tubers. 

Due to potatoes’ biological characteristics, in addition to being far away from disease sources (nightshade family crops such as tomato, hot pepper, tobacco, eggplant and other crops), breeding of seed potatoes should also focus on climatic conditions. 

Besides, eyes potato tubers (places for new sprouts to emerge) have a dormancy stage, usually two to three months, after which new sprouts will emerge. Therefore, considerations should also be given to intervals between harvests and planting of seed potatoes. It is thus seen that the seed potato breeding system involves complicated systems engineering, requiring comprehensive considerations for different ecological areas across the country, transportation, warehousing, harvest periods in planting areas, processors’ demand for all-year-round production and high-quality, sufficient and low-cost supplies. 
1
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