Generality on Industrialization of Potatoes in China

I. General Description

Potato originated from Andes Mountain in South America. It was spread to Europe in 16th century, and brought to Taiwan by Hollander in 17th century, and then to mainland of China through Tianjin City and littoral of Fujian province. So far, it has a planting history of about 400 years. At present, China has the planting area of potatoes of 4 million hectares, accounting for 20% - 25% of total area in the world and ranking top in the world. Total output accounts for 18% of total output in the world, and accounts for 70% of total output in Asia. In 2000, per capita occupation quantity is 45.8 kg, among it, consumption for fresh food and processed products of potatoes is 16 kg, a little higher than per capita consumption in developing countries. Annual per capita consumption in developed countries is 74 kg, 63 kg in South America, 86 kg in Europe, 24 kg in Latin America, 14-15 kg in Asia, and only 8 kg in Africa. It is obvious that per capita consumption in developed countries is much higher than that of developing countries.
During recent 20 years, China’s planting area of potatoes has been rapidly expanded. It was increased from 2.45 million h m2 in 1982 to 4.40 million h m2 at present. Unit area output was increased from 9.7t / h m2 to 14t / h m2, closing to average level in the world, but still a large gap with developed countries. According to data offered by World Food and Agricultural Organization (FAO), mean output in Germany is 40.25 t/ h m2, 38.65t / h m2 in America, 35.86 t / h m2 in New Zealand, 31.91 t/ h m2  in Australia, respectively 3.2 times, 3.0 times, 2.8 times and 2.5 times of that of China. Potato is a crop with large potential of output. Raising unit area output and quality of products is of a remarkable significance to China’s agricultural economy and raising of peasants’ living level. 

Development of potatoes in China underwent four phases:

The first phase is over 300 years prior to 50’s of last century. Planting of potatoes was basically extensive cultivation. Tubers of potato are mainly used for meal and dishes. Output level was very low. In 1934, some foreign variety resources were introduced designedly.

The second phase is 20 years from 50’s to 70’s of last century. In new China potato was listed as high yield crop and research was strengthened, foreign variety resources was introduced, variety resources were collected and tidied. Breeding for disease resistance variety was conducted with great efforts, which played an important role in heightening of unit area output. In 70’s, a lot of experiments for high yield cultivation were conducted in all quarters. An output of 45 t / h m2 on an area of several scores of hectares was obtained. 

The third phase is 20 years from later stage of 70’s to later stage of 90’s of last century. Breeding for anti-virus and sexual degradation (性退化) resistance varieties was conducted, and culturing method for virus eradicated tissue on stem apex was promoted with great efforts, which largely raised output of potatoes. At the same time, introduced variety resources and wild variety resources were utilized, a large batch of high yield and disease resistance variety were bred. 

The fourth phase is from later stage of 90’s to present. Following development of reform and opening up to the outside world, and introduction of fast food, processed products of potatoes were warmly welcomed by people. As the results, a high tide for introducing and breeding potato varieties suitable for processing was aroused. The target on breeding of potatoes was determined in 50’s (prematurity, high yield, disease resistance, and high quality), which did not adapt to the needs of development of situation. Adjustment of catering structure called for developing special purpose varieties. Special items of requirements were raised on shape of potatoes, depth of bud eye, and inherent quality of potatoes (such as starch content, reducing sugar content, and dry substance content, etc.), which will produce profound impact on development of potato industry in China. 

II. Immense market potential of processed products in China and Asia
Prior to 80’s of last century, processing of starch was given priority in China among processed products of potatoes, mainly including processing of rough starch and fine starch. After midterm of 80’s, Northeast Agricultural Institute and Heilongjiang Food Research Institute developed the first processing machine for all powder of potatoes, and Mudanjiang City of Heilongjiang province introduced a first set of processing equipment of potato chips. Nevertheless, due to difference between eastern and western cultures of catering, this equipment failed to stand on domestic market of China. After entering 90’s, following aggression of fast foods of Kentucky Fried Chicken (KFC) and Macdonald’s, people recognized fried potato chips, especially the generation of juvenile. Fried potato chips as leisure food gradually occupied supermarkets in mainland of China. 

At present, KFC and Macdonald’s opened about 1000 fast food chain restaurants in mainland of China, closing to the sum in Taiwan and Hong Kong. Based on expectation of the two companies, in recent five years, each of the two will open about 1000 restaurants respectively, and they target at opening 10,000 restaurants in mainland of China respectively. At present, quick-frozen potato sticks produced by Beijing Simplot Food Processing Co., Ltd. established in mainland of China can only meet 30% of demands of Macdonald’s in mainland of China. The others entirely rely on imported supply, which largely increased cost of Simplot Food Processing Group Company, while quick-frozen potato sticks and mashed potatoes needed by KFC basically rely on importing. Potato products imported into mainland of China yearly valued at 100 million US dollars. The two companies both hope localization of supply of raw materials. But the biggest problem of localized supply of raw materials is adaptability of varieties. Introduced foreign varieties Shepody and Chiheburbanke （赤褐布尔班克）have poor disease resistance,  do not adapt to environment of extensive cultivation in mainland of China and have low output and low commodity amount. Earnings of peasants from planting potatoes are lower, and promotion of varieties was largely limited. But the demands for fried potato sticks from mainland of China, Taiwan, Hong Kong and Macao are increasingly growing. According to forecast of food nutritionists, annual consumption of potato sticks in mainland of China will increase five times in coming five years. Juveniles at and under age 18 in mainland of China account for one third of current population. In the group, 40% often eat fast food of KFC and Macdonald’s. Juveniles who had ever have fast food of the two companies account for 70% of the group population. The consumptive group will play decisive function in changing of catering structure in coming ten years in mainland of China. In addition, consumption of fried potato sticks during ten years from 1990 to 1999 increased 4 times in Japan, 3 times in Hong Kong, while in South Korea, it increased 3 times from 1995 to 1999; plus Thailand, Singapore, Russia and Southeast Asia countries as well as peripheral countries of China, only the growth of annual consumption of quick-frozen potato sticks constitutes an immense market of special purpose varieties of potatoes suitable for processing. The huge potential of the market excited working confidence of scientific and research workers in various countries. Only considering 1.3 billion population of mainland of China, if per capita monthly consumption increases 1kg, yearly consumption will be 15.6 billion kg (15.60 million tons), accounting for 5.2% of output of the whole world (Total output of potatoes in the world is 300 million tons). Calculated according 20 thousand tons of processed amount of Beijing Simplot Food Processing Company, if annual per capital consumption increases 12 kg in mainland of China, it means 780 Beijing Simpot Food processing Companies can be increased. It is obvious that the potential of consumptive market is immense. 

III. Potato processing industry is an enormous systematic engineering
In potato processing industry, all powder of potato, fried potato chips, fried potato sticks, and puffed food constitute various processed potato food varieties besides traditional starch processed (including fine starch, modified starch, etc.). Only taking processing of quick-frozen potato chips as example, it is a complicated systematic engineering. Potato processing industry involves following main factors: the first is variety, the second is ecological environment, the third is cultivating technology, the fourth is transport and storage of raw materials. 

(I) Diversification of varieties is sustaining system for systematic stability

Potato as a kind of crop has its own biological properties. Its demand on temperature, illumination, water and nutrient is distinct from other crops. In this systematic engineering, variety is a large sustaining system. Currently in mainland of China, there is only one special purpose variety suitable for processing: Shepody. It has poor disease resistance and durability for storage. The single structure based on one variety is certainly unstable (Another variety Chiheburbanke （赤褐布尔班克）is seldom planted due to its long period of growth). Affected by numerous factors such as climate, its output determined profit and loss of an enterprise. Obviously, it is not a reasonable ecological structure. Therefore, matching of varieties with properties of prematurity, medium maturing, later maturing and vast adaptability is necessary, which can ensure stable sources of raw materials. Therefore, screening of varieties, trial planting of adaptability, complete set of cultivating technology are indispensable links. There are many varieties suit processing of potato chips. Their adaptive range, supplying period can meet yearly demand on raw materials. In China, from south to north, the regions suitable for planting potato span 40º latitude area from north latitude 18º to north latitude 58º; while from east to west, span 60º longitude area, from east longitude 75º to east longitude 135º. The area has crisscrossed mountainous area and plains, and abundant ecological type zone. In each month of the whole year, there are some regions suitable for harvesting potatoes. It is observed that such kind of abundant ecological type zone makes China an epitome of production of potatoes in the world, which conditions are not possessed by any other countries. 

Such an abundant ecological type zone, if it is matched with varieties with properties of prematurity, medium maturing, later maturing adapting to various ecological type zones, can constitute a stable sustaining system for potato processing industrialization system. 

(II) Different ecological type zones are indispensable conditions for yearly running of potato raw material supplying system

Abundant varieties constitution is fundamental conditions for potato chips processing system, while selecting suitable ecological type zone is necessary condition of the system. 

In selecting different ecological type zones and varieties specially suitable for producing and processing raw materials of potato chips, the first point to be considered is supplying period, giving balanced supplying from January to December of each year. The second is distribution situation of pathogenic bacteria in place of origin, in order to evade nightshade family crops. The third is local agricultural production level, to select regions with higher production level to ensure launching needed by raw materials production can be paid off; the fourth is traffic and transport; potato raw materials after being harvested should be timely transport to processing plant, to ensure quality of processed products. Therefore, in consideration, the traffic of production base of potato raw materials should be convenient, the cost of transport should be relatively lower. Based on abovementioned principles, comprehensively consideration should be taken on climate, soil, transport distance, production level so as to reasonably determine the production base with guarantee of yearly supply of potato raw materials, to ensure that peasants and processing enterprise both can obtain profit, and the system can continuously run. 

(III) Intensive (集约化) cultivating technology is guaranteeing condition for systematic running 

For a long time, people lacked of scientific recognition on potato crop. Potatoes were regarded as main cultivating crop in impoverished mountainous area and lean soil area. Extensive cultivation made output of potato always linger around low level. Since adopting production of virus eradicated potato seeds by stem apex group culturing (茎尖组培), assisted with high yield cultivating technology, the output of potatoes increased largely. Nevertheless, compared with developed countries, the gap is still very large. The main reason is that 80% of potato planting regions did not use virus eradicated potato seeds, planting and cultivating technologies were backward, and unit area output was lower. So planting special potato varieties, absorbing advanced foreign intensive cultivating technology, researching and developing new type high yield planting and cultivating technology system, are of important significance to raising output and quality of potatoes. According to biological properties of potatoes, potatoes have larger water demand, but water demands have big difference in various growing stages. During its growing period, there are two water demand peaks, one is ? period (发棵期) , when enormous assimilative group is constituted. Another period is from bud emerging to flower blooming. During this period, tubers of potatoes are rapidly expanded, having large water demand. Three principles should be observed in irrigation: water saving, in time and enough water amount. Demands of potatoes on fertilizer elements such as Nitrogen, Phosphorus, Kalium and Calcium and their absorbing amount at different growing stages are different. Interaction of various elements such as Nitrogen, Phosphorus, and Kalium has mutual promotion function within appropriate ratio range. In case of disproportion, antagonizing function will be produced among them. Therefore, in potato planting area, reasonable fertilizer variety, application amount and optimal application time should be determined according to fundamental fertility of soil and output target. Additionally, we take underground tubers of potatoes as main purpose of harvesting. Tubers of potatoes when growing underground need loose soil environment, as the results, reasonable soil farming is necessary. Creating a loose and fertile soil environment for potatoes is foundation of high yield, and prevention and curing of diseases should not be ignored also. Biological pesticides with high efficiency, low toxicity and low residue should be selected for use, so that potatoes can grow healthily, can have strong assimilative system, able to convey photosynthetic product into tubers of potatoes continuously, at last forming required output. 

(IV) Storage and transport

During harvesting period, tubers of potatoes have large water content and tender peel. Peel can be broken if you are imprudent, which can cause infection of miscellaneous bacteria (杂菌). Before harvesting of potatoes, stems of potatoes should be cut off (杀秧), so that tubers of potatoes underground can be aging due to lacking of nutrient supply from over ground, and peel is not apt to be broken. Additionally, due to higher content of dry substances of special potato varieties suitable for processing, if tubers of potatoes encounter damage or stronger impacting during the course of harvesting and transport, inside of tubers is apt to produce black spots. These black spots must be cut off during the course of processing, which take time and cause waste of materials and increase of cost. During the course of harvesting and conveying, attention should be paid to not damaging tubers of potatoes. Besides, if the temperature is below 15 ºwhen potatoes are transported, tuber tissue is apt to produce black spots, to which attention should be paid carefully. 
By summing up abovementioned contents, processing of special potato varieties is a complicated agricultural ecological systematic engineering from breeding, production of raw materials, to transporting to the plant. Impact of various factors should be taken into consideration and various conditions of the system should be optimized, in order to ensure feasibility of yearly production of potatoes. 

PAGE  
5

