Products Manual of Shanghai Tong Rui Biotech Co., Ltd

[image: image1.jpg]



Shanghai Tong Rui Biotech Co., Ltd
Products Manual
Chapter 1 Development Trend of Pesticide--Biopesticide
The production volume and consumption of pesticide had been increasing rapidly for more than 10 years recently because of the aggravated hazard of disease, pest and weed. The rapid development of pesticide industry in China had made great contribution to the high yield and bumper harvest of agriculture while it had also brought a series of problems such as drug resistance of insect pest, aggravated environmental pollution, sharp increase of toxicosis occurred in human life and livestock and decreased quality of agricultural products.
Biopesticide plays a special role in China and will enjoy a bright future because China is a large agricultural country.
The application of pesticide such as organophosphorus which is high-efficiency and high-poisonous had been restricted to some different extent as people are aware of the importance of environment protection and health. High-efficiency, low-poisonous and low-residual is the development trend for pesticide industry including two major categories--high-efficiency, low-poisonous chemical pesticide and biopesticide.
Through research and application for a long period of time, the obvious advantages of biopesticide compared to that of chemical pesticide which can be described as follows: 1. it is composed by elements such as C, H and O which can easily decompose in the environment with little effect on environment; 2. it is high-efficient with strong specificity and unique mechanism of action against specific organ of specific pest while it is relatively safe towards human life, livestock, beneficial animals and nontarget organism; 3. the drug resistance can not easily form with relatively long lifecycle of products; 4. large amount of ways for development and utilization; 5. new biopesticide can be developed through genetic techniques in order to improve the efficacy of biopesticide with less research & development cost than that of chemical pesticide. All these characteristics all cater for the pursuit of ideal pesticide of people and also cater for the requirement of the strategy of sustainable development of agriculture. The development and application of biopesticide has become a trend. At the same time, biopesticide is the natural substance that exists in the nature and a stable generation and degradation discipline had formed during the long history of organic evolution which can participate in the circulation of substances and energy naturally while biological concentration is hard to form. The development and utilization of biopesticide is obtained from nature and applied in nature which can meet the requirement of the preservation of ecological balance. Therefore, biopesticide has a bright future for development.
The Conference on Environment and Development held in 1992 suggested that the application of biopesticide should account for 60% of the total volume of pesticide across the world at the beginning of the 21st century. Although the goal has not be accomplished currently and biopesticide can not wholly replace the chemical pesticide in a short period of time, it had pointed out the future for biopesticide.
China has to face the rigorous barrier such as the standard on pesticide residue during the trade of international agricultural products and food after China’ entry into the WTO. For a long period of time, China has not established effective technical protection system because China has not paid enough attention to technical issues such as the technical standard, quality standard and detection & quarantine. Currently, the qualification rate for quality safety through random inspection in terms of the major agricultural products such as vegetable, fruit, tea, animal products and aquatic products is only around 70%. In recent years, the agricultural products of China had been rejected, detained, returned or had been asked for compensation, termination of contract and termination of import frequently because of the over-proof poisonous or harmful substances in agricultural products resulted from pesticide and veterinary medicine. However, biopesticide is non-poisonous, pollution-free and side effect free which is good for safety of edible agricultural products and the development of green agriculture. Thus, that provides biopesticide with huge opportunity for its development.
Chapter 2 Company Profile
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General Manager: Ji Kelin
Shanghai Tong Rui Biotech Co., Ltd was established in 1938 by transforming from the former Shanghai NO.18 Pharmaceutical Factory. It was located in Shanghai which is the development frontier of Chinese economy has wonderful economy surrounding and great development space. The company is a modern high-tech enterprise which engaged in the production and marketing of series products such s biopesticide, plant growth regulator and amino acid organic liquid fertilizer. It has over 400 employees among which more than 30% have senior or middle professional titles with a registered capital of 30 million Yuan. The affiliated factories cover an area of more than 200 mu with a building area of 30127 m2.
The company had always been sticking to the enterprise spirit of Precise & pragmatic, building a first-class enterprise; pursuing of excellence, building a first-class brand by positioning itself at a high starting point and pursuing international advanced level. It had paid great attention to the innovative research & development and marketing development in addition to continuous improvement of product quality and class in order to form a good circulation from the production of API to finished preparations, from domestic market to export and from market exploitation to market occupation. The company has complete sales and service network. The affiliated company called Shanghai Tongren Pharmaceutical & Means of Agricultural Production Co., Ltd has 6 wholly-owned sales subsidiaries (Chengdu of Sichuan Province, Zhanjiang of Guangdong Province, Guilin of Guangxi Autonomous Region, Cangzhou of Hebei Province, Nanjing of Jiangsu Province and Qionghai of Hainan Province) and more than 100 chain stores which had covered the whole country. It has a steady market share of more than 70% with a annual production volume of more than 80 tons for gibberellin and an amount of sales of nearly 0.1 billion Yuan. The company has self-import & export license and earned foreign exchange through export actively and its products had been sold to 18 countries or regions and received good appraisal from foreign customers. It had also set agency in charge of export overseas.
The major product of the company is gibberellin series product. Gibberellin is a plant growth regulator with strong activity which can be widely used in all kinds of crops and the effect is extremely obvious. Currently, the company can provide many types of product such as tablet, granule, powder and emulsified oil which can cater for different climate, geographical environment and life circle of crop easily and quickly through upgrade of products in order to meet the need of the market. Three Six brand gibberellin (920) had won the title of famous brand for its leading position in quality and technical date both in domestic and international market in the China International Agriculture Exposition which was held in 1999.
The company has high quality personnel for product research & development, first-class production equipments, detection techniques and rigorous internal management system which guarantee the safety and quality of the products. We had passed the certification of ISO9001:2000 International Quality Management System in May, 2004 and we are trying our best towards the goal of advanced technology, quality first, innovation and perfect service confirmedly. At the same time, the company had also paid attention to the research & development of new products (The high efficient biological source Drug fertilizer program had been appointed as the program of Spark Plan by the Ministry of Science and Technology and it had been listed in the key demonstration program by the National Development and Reform Commission). It had also set up the new laboratory for new product (Brassica extract) development which laid down the foundation for the service of customers for long.
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Chapter 4 Product Introduction
4.1
Three Six Brand Gibberellin (920) Series Products
Gibberellin (Usual name 920) is a plant hormone which is a kind of diterpene compound. Kurosawa who is a Japanese pathologist found that the vain growth of rice plant was caused by the secretion of Gibberella during his research on bakanae disease of rice in 1926. Yabutaa and Zhumu separated the microcrystalline of this secretion from gibberella in 1938 and named it gibberellin. The first gibberellin that was separated and identified was gibberellic acid (GA3) and currently more than 70 kinds of gibberellin had been separated from higher plant and microorganism. Therefore, the gibberellin shows acidity because of its carboxyl. Endogenous gibberellin has two forms including free type and conjunction type which can convert into each other.
Gibberellin is the most stable in solution whose pH value ranges from 3 to 4 and higher or lower pH value will make gibberellin convert into Pseudogibberellin or gibberellenic acid without biological activity. The precursor of gibberellin is kaurene. Some growth retardants like Amo-1618 and cycocel can depress the formation of kaurene and DCPP-D can depress the conversion from kaurene into gibberellin. Gibberellin usually forms in young tissues such as young leaf, sprout, radicle and immature seed of the plant. Different kinds of gibberellin exist in different parts of the plant. Gibberellin formed in the peak of young leaf and twig will come out through phloem while gibberellin formed in the root will be transported upwards through xylem.
GA3 which had been researched most has the strongest biological activity among all kinds of gibberellin. It can promote the growth of the stem and leaf of plant significantly especially for genotypical and physiological type dwarf plant; it can also replace the conditions such as illumination and low temperature required by seed germination and promote the germination; it can make some long day plant blossom under short day condition by shortening its life cycle; it can induce the plant to blossom, increase the number of male flower in gourd plant, induce parthenocarpy, increase fruit rate, promote the growth of fruit and delay the senescence of fruit. In addition, GA3 can also be used in preventing the rotting of peel; reduce the fall of cotton boll if sprayed during the florescence of cotton; break the dormancy through seed soaking in potato; increase the yield of maltose through seed soaking in barley, etc.
Many physiological effects of gibberellin results from its adjustment on the nucleic acid and protein in tissues of plant because it can not only activate many kinds of hydrolase inside the seed but also promote the synthesis of new enzymes. Most researches had paid attention on the significant effect of GA3 on the inducement of the synthesis of α-amylase in barley. In addition, it can also induce the synthesis of prolease, β-1, 3-glucosaccharase and ribalgilase. The fact that gibberellin stimulates the elongation of stem is related to the nucleic acid metabolism in which it firstly acts on deoxyribonucleic acid (DNA) in order to activate DNA and transcribes into messenger ribonucleic acid (mRNA) and then translates into specific protein from mRNA.
Three Six brand gibberellin was popular with the customers widely for a long period of time and complete series products such as tablet, granule, powder and emulsified oil had formed. Three Six brand gibberellin had won the title of famous brand for its leading position in quality and technical date both in domestic and international market in the Beijing International Agriculture Exposition which was held in 1999.

4.2 Three Six Brand Amino Acid Organic Liquid Fertilizer
Three Six Brand Amino Acid Organic Liquid Fertilizer is a high-tech product which is produced by two-stage fermentation and extraction through the introduction of high-tech biological engineering technology and compound bacterial strains. Its raw materials are all from aquatic products of South America which have complete animal amino acids with a protein content of 65%. A large amount of endogenous regulating factors will be produced such as vitamins, antibiotics and growth factors during the fermentation process in addition to N, P, K and other micronutrient elements which are essential to crops.
Three Six brand amino acid organic liquid fertilizer has strong adhesive and permeable force and it plays a significant role in whole neutralizer and physiological regulation after if sprayed on the crop leaves or irrigated into the roots. It can promote growth of crop roots, increase branches and leaves, bud differentiation and expansion of fruits. It can also strengthen crop's ability to prevent and resist some diseases, and prolong the lifetime of crops. Many field experiments of this liquid fertilizer had been completed in Shanghai and over other 20 provinces on more 50 kinds of crops in China. The results were evident that the effects of the fertilizer were remarkable and stable. Overall, the fertilizer can increase crop yield by 10-30% and improve the product quality and increase farmer's income as well. Among all the kinds of fertilizers, the foliar fertilizers used in green vegetables increased the yield and the financial income of the producers and the newly-increased output value will be more than 20 million Yuan accumulatively according to preliminary statistics. Moreover, the quality of vegetables is higher than that of vegetable produced from normal cultivation; especially the nitrate content of leaf vegetables decreased dramatically and the application of fertilizer decreased by 14.5% which are good tot eh health of human life and the development of ecological environment of agriculture. Besides that, it had also solved the problems of soil salinization and the high content of nitrate in vegetables and that had improved the quality of vegetables greatly.
Three Six brand amino acid organic liquid fertilizer is balanced in nutrition and complete in effects which had combined the advantages of the three major liquid fertilizers on the market (Nutritional type, physiological regulating type and amino acid organic type); it a high-tech, multifunctional, green, repeatable product which can be used for a long period of time; it is also the green fertilizer source for the development of ecological agriculture and the production of green food; it is the cross-century product for the sustainable development of modern agriculture in China. The product was included into the Spark Plan in Shanghai in 1997 and it was also included into the China Spark Plan in 1998 and appraised as the high-tech product. It had been certified as the fertilizer source of organic food by the China Organic Food Development Center of the State Environmental Protection Administration of China in 2001 and it had met the standard of fertilizer source of organic tea garden after the certification of the Organic Tea Research & Development Center of the Tea Research Institute of Chinese Academy of Agricultural Sciences in 2003. It was also the designated foliar fertilizer for and the high yield cereal crops of one million mu engineering in Shanghai and vegetable basket engineering in Shanghai.
4.3 Three Six Ethephon Liquid 40%
Ethephon or called Yishiling and Cuishuli, its chemical name is 2-Chloroethylphosphonic acid. The pure product is a white crystalline solid. The industrial product is a light brown liquid and it is highly acid while it can be easily dissolved in water, methanol and ethanol. It is stable in acid solution while it can emit ethylene quickly in alkaline medium and that will exert its regulating effect on plant. Currently, the products sold on the market are mostly Ethephon Liquid 40% or Ethephon Ethanol Liquid 40%.
The physiological function of Ethephon can be described as follows: regulate the growth and metabolism of plant, make the plant fructify earlier, promote the fruit become mature earlier, increase the tillering of plant and prevent the lodging of plant. It can be used in all kinds of crops such as rice, cotton, tobacco, wheat, fruit and vegetable. It can not be used with alkaline pesticide or fertilizer or else it will degrade and lose its effectiveness quickly. When using the Ethephon Liquid 40%, it is better to add about 0.2% neutral washing-powder to serve as humectant in order to increase the tensiometric property and potency.
4.4 Three Six High Efficient Biological Source Drug Fertilizer
High Efficient Biological Source Drug Fertilizer mainly includes nutritive elements such as gibberellin, microelement, growth regulator and N, P and K. Gibberellin (920) is the only commercial plant growth regulator and it has enjoyed a long lasting market. It plays a significant role in seed production of hybrid rice (Accelerate the elongation of spike stalk, regulate the flower synchronization between different parent strains and increase the yield of seed), fruit setting, pigmentation and quality improvement of fruit (Grape, melon, longan and tropical fruit such as mango) and the high quality, prematurity, high yield and preservation of vegetable. Three Six Brand Amino Acid Liquid Fertilizer is a biological source fermentation fertilizer which includes all kinds of amino acid, microelements, growth regulator and N, P, K and it is the key biological engineering fermentation product through promoted by Shanghai government.
High Efficient Biological Source Drug Fertilizer is led by the physiological regulation of Three Six Brand Gibberellin and assisted by the nutritive effect of Three Six Brand Amino Acid Liquid Fertilizer. We had made recombination, recomposition and deep development in terms of adjustment of affinity and adhesive attraction by adding conditioner according to surface property of crops. The application of this product can supplement the crops with nutrients timely, increase the absorption and assimilation of nutrients and accelerate the repletion of entocyte in addition to physiological regulation and acceleration of cell division and elongation in order to increase the yield and promote the quality. Besides that, it can also avoid some problems resulted from separate use of the two products like cell elongation without significant increase of dry weight while using 920 separately.
Three Six Brand Gibberellin (API and 40% Water Soluble Granules) is the famous plant growth regulator produced and sold by Shanghai Tong Rui Biotech Co., Ltd and the product was popular with customers around the country and it had a market share of more than 50% among all the similar products. The market share was as much as 80% in southern part of China (South China, Southwest China South-central China) where tropical fruits and hybrid rice are widely produced with a long lasting market. Three Six Brand Amino Acid Liquid Fertilizer is an amino acid nutritive liquid fertilizer with proprietary intellectual property rights. There is no report of new drug fertilizer produced through high-tech recombination of the two products mentioned above both in domestic market and international market.
The new drug fertilizer can be used easily in the field and it can save the farmers the time of using drug and fertilizer separately. Most crops can realize an increase of fertilizer utilization rate of 10% to 15%. A significant effect of production increase can be seen and the per mu yield of grain ranges from 5.1% to 8.8% while the figure ranges from 17.09% to 38.98% in vegetable (Green garlic, green pepper, cowpea and green vegetables) in addition to its significant effect on other five kinds of crops such as navel orange and tribute orange. The excellent properties of the new drug fertilizer had creating the conditions for the equipment of soilless culture art, mechanical and automatic fertilization and utilization of drug and the development of series drug fertilizer.
Social benefit:

Farmers can increase their income significantly by using this product while the benefit will be higher if used on cash crops. As to grain crops, the input-output ratio ranges from 1:6 to 1:8 and farmers can get an income of 0.3 to 0.4 billion Yuan if use this product on 0.05 billion mu of farmland with significant social benefit. Additionally, the technology improvement and product development of the new drug fertilizer had greatly increased the awareness of scientific farming in farmers and the industrialization level of high-tech agricultural products.
Ecological benefit:
The new drug fertilizer is a non-poisonous, pollution-free and long-lasting repeatability product with advantages of low dosage and high efficiency. The utilization rate of fertilizer can be increased; the use of fertilizer in farmland can be reduced; the pollution of fertilizer on the environment and the content of nitrate in the vegetable can be also reduced through the application of the new drug fertilizer. Moreover, the new drug fertilizer can enhance the resistance of crops, reduce the occurrence of disease which will reduce the use of pesticide and be good for the safety of edible agricultural products and the development of green agriculture.
Chapter 5 Applied Technology
5.1
Application of Three Six Brand Gibberellin Series
[Chinese generic name]: Gibberellin (Usual name 920) 
[English generic name]: Gibberellic acid
[Molecular formula (GA3), molecular weight]: C19H22O6 (346.37) 

[Physical and chemical properties]:
The pure product is a white crystalline powder which can dissolve in ethanol, acetone, ethyl acetate and phosphate buffered solution with a pH value of 6.2 while it can hardly dissolve in ether, chloroform, benzene and water. It is stable while it is dry or in an acid solution. It can easily degrade when encountered with alkali and degrade quickly if encountered with heat and chlorine.
[Toxicity]:
The acute oral toxicity of the pure product in rat is 6300mg/kg if measured in LD50 while the figure in mouse is >25000mg/kg with low toxicity on human life and livestock and with no stimulation on skin and eyes. The product is classified as non-poisonous according to the 6-grade classification method and it is also a green pesticide.
[Physiological action]:
Gibberellin is a plant growth regulator which mainly acts on the growth of crop, makes crop become mature earlier; increases the yield and break the dormancy stage of organs such as seed, tuber and bulb; promotes the germination, tillering, bolting and the fruit setting rate, especially solves the no encounter of florescence during seed production in hybrid rice. It had been widely used in grain & oil and fruit & vegetable such as rice, wheat, cotton, grape, vegetable, rape.
The most prominent effect of gibberellin is to stimulate the organ and cell elongation of stem and leaf of plant which is definitely unique in the field of plant hormone. It has significant effect on dicotyledon and monocotyledon including rice, corn, celery, bast fiber plants and pasture grass. Some dwarf plant can grow with acceleration significantly and can reach a height of normal plant species morphologically. The effect of elongation of stem and leaf becomes stronger as the concentration becomes higher. It usually takes 3 days for herbaceous plant after using gibberellin while it takes 5 to 15 days to see the growth peak and the effect on elongation usually lasts for half a month. The time for the growth peak and the effective period relates to the temperature closely which means the higher the temperature is the earlier the growth peak occurs with a short effective period; the growth peak will come later if the temperature is lower with a longer effective period according to observation. The physiological reason of promoting the elongation of stem and leaf in plant can be mainly attributed to the promotion of cell elongation. Studies showed that, the stem of hyacinth bean can elongate by 450% 48 hours after the application of gibberellin while the number of cell can increase by only 16%. Currently, gibberellin had been widely used in agricultural production based on the property of promoting the cell elongation of stem and leaf in plant. In the seed production of hybrid rice, gibberellin can be used to promote the earing, elongation of ear stem, reduction of trunnion and increase of setting percentage in addition to its dramatically significant effect on yield of seed production and its had become a critical technology to increase the yield of seed production in terms of hybrid rice in China. Gibberellin can promote the growth of trophosome of plant and increase the yield to a large extent if used in celery, spinach, leek, green manure, pasture grass and bast fiber plants with a significant promotion on the growth of trophosome and a increase of yield to a large extent. All these had confirmed its application value in production.
Low concentration of gibberellin can promote the growth of root and strengthen the activity of root system which is good for the absorption and transportation of nutrients. However, high concentration of gibberellin has an inhibited effect.
Gibberellin can break the dormancy of seed and other organs in plant and promote its germination. The most effective is to break the dormancy of potato tube because people usually harvest the potato in spring which was planted in autumn. However, the potato is hard to germinate because of the dormancy, and gibberellin can be used to break the dormancy, promote the germination, make the emergence of seedlings become earlier, prolong the growth season and increase the yield of potato to a large extent. Besides that, gibberellin can break the dormancy of many plant seeds such as rice, wheat, fruit tree, vegetable, pasture grass and medicinal materials and promote the germination.
Gibberellin can promote the fructification on many plants through the promotion on fructification, prevention of falling of fruit and the parthenocarpy of some fruits. Successful examples include seeds such as tangerine, hawthorn, walnut, date and persimmon, the application of gibberellin can reduce the falling of fruit, increase the fruit setting rate; it can prevent the falling of flower and boll shedding; some stoned grape can realize a increased seedless rate if dipped inflorescence in gibberellin; Xinjiang seedless white grape can realize a larger fruit and higher yield while reducing the falling of fruit if gibberellin is used.
Annual long day plants such as cabbage, radish, Chinese cabbage and beet which require a period of time for vernalization at a low temperature, the application of gibberellin can replace or partly replace the requirement of vernalization or sunshine during the transformation from vegetative growth to reproductive growth and make these long day plants blossom after bolting under the short day condition before winter comes. It has a significant importance for the shortening of growth season and accelerating the reproduction of seed. In addition, the male flower can be induced which has an important application value in breeding if using gibberellin on gourd and vegetable in their seedling period.
Gibberellin can stimulate the formation of α-amylase, promote the hydrolysis of starch inside the endosperm of barley which can be applied in the brewing industry.
As to normal plant, gibberellin can increase the dry weight, promote the geotropism reaction of stem and promote the growth of callusin and growth of addition to promoting the growth of corolla.
[Cautions]:
1) Keep it in low temperature, dry and dark place.
2) The emulsified oil is inflammable and the storage and transportation should be conducted according to relative regulations.
3) It should not be used with alkaline matter or used with ammonia, lime sulfur mixture, Bordeaux mixture and calcined soda while it could be mixed with urea, ordinary superphosphate, ammonium sulphate, Cygon and Dovinox.
4) The product should be fully mixed in order to dissolve completely when prepare the solution. However, it is not supposed to be heated and cool water is preferred because it will lose its activity if the temperature is above 50℃.
5) The solution should be prepared when it is needed and the solution should not be preserved for long time in order no to affect its effect resulted from lowered activity.
6) The spray hole should be kept open while the sprayer is used. The nozzle disc should be in small size and spray hole which is not round enough or broken should be replaced by new nozzle disc in order to make the fog drop become small and guarantee the fog drop be well distributed.
7) The time we spray the product should be early morning without wind or in the evening except rainy days and the effect will be reduced if there is a rainfall within 6 hours after the spraying.
8) There will be a phenomenon of losing green or called etiolation which lasts for a short period of time after the use of gibberellin. Therefore, the management on water and fertilizer should be strengthened with a little increase of nitrogenous fertilizer.
9) Currently, we can provide a series products in many types such as water-soluble tablet, granule and emulsified oil.
10) The water-soluble tablet can preserve the effectiveness of gibberellin well which had solved the problem that gibberellin can not be dissolved in water.
11) Gibberellin has a high physiological activity with a low application concentration. The concentration, method of application, target organ, growth phase of crop, climate, temperature and supportive cultivation measure should be strictly controlled.
12) The plant growth regulator does not equal to fertilizer which can not replace N, P, K and all kinds of microelements required by plant.
13) When use gibberellin under different temperature, we should conform to the principle of spray early while the temperature is low, spray later while the temperature is high, use a low concentration while the temperature is high and use a high concentration while the temperature is low. The temperature should be above 18℃ when we use gibberellin.
5.2 Application of Three Six Brand Amino Acid Liquid Fertilizer
(Ⅰ)
The international production of fertilizer is changing into a development trend of fluidization, high efficiency, specialization, complexification and long lasting. Foliar fertilizer had been widely used in western countries. The research and application of foliar fertilizer in China is also presenting a favorable development trend and the quality of product is increasing gradually.

Plant nutritionist had confirmed the evidence that leaf is also an organ to absorb nutrients in plant for a long time. People favor foliar fertilizer because it is a characteristic new type of fertilizer which can be sprayed on the leaves of crops and absorbed by the leaves. There are some unique effects of the absorption through leaves compared to absorption through root: firstly, the leaves have a faster absorption rate than root which can result in a higher utilization rate. Normally, urea used in the soil takes effect 5 days later with a utilization rate of only around 50% throughout the growth season of crops while the figure of ammonium hydrogen carbonate is even smaller. If sprayed on the leaves, the absorption can be about 70% of the total amount sprayed within 24 hours. Secondly, the loss of active ingredient is lesser if sprayed on leaves compared to if sprayed in the soil. If sprayed in the soil, the fertilizer may be affected by all the factors of the soil such as pH value of the soil and oxidation reduction property which may reduce the effectiveness of fertilizer; if sprayed on leaves, the bad effect of soil on fertilizer can be avoided and the active ingredient in the fertilizer can be absorbed by the crop as much as possible. Thirdly, it is more economic and effective if used microelements on leaves. The fertilizer that contains microelements required by the crop is hard to be well distributed in the soil and it can even interact with elements in the soil which may reduce the effectiveness of the fertilizer; if sprayed on leaves, the fertilizer can be well distributed, avoid the interaction with the soil and reduce wastes which is more economic and effective.
Foliar fertilizer can be divided into 3 types according to different effectiveness: nutrition type, physiological regulating type and nutrition & physiological regulating type.
Agriculture experts thought that high quality foliar fertilizer should have the characteristics described as follows: firstly, it should be complete in all nutrients and contains all the nutrients which are essential to plant with a wide application range. Secondly, it should have high effectiveness of nutrients with ideal effect without obvious sediment. Thirdly, it should have excellent effect on prevention of deficiency symptom, enhancement of drought resistance and frost resistance, promotion of prematurity, elongation of picking time, strengthening of photosynthesis, improvement of the quality of crops and prevention of disease and pest. Fourthly, it should be non-poisonous and harmless without harm to health of human life and livestock, without pollution on environment and free from sealing of soil.
Three Six Brand Amino Acid Liquid Fertilizer (here-in-after called Three Six Liquid Fertilizer) is just a new, broad-spectrum, high quality and safe foliar fertilizer which had combined all the characteristics mentioned above such as complete nutrients, high effectiveness and fast absorption. It was not only regarded as the key foliar fertilizer which can be widely used in many crops by many provinces, municipalities and regions within the country but also widely used abroad.
(Ⅱ)
Three Six Liquid Fertilizer is a high-tech biochemical product which is produced from two-stage fermentation and extraction by Shanghai Tong Rui Biotech Co., Ltd through the introduction of high-tech biological engineering technology and compound bacterial strains by adopting imported aquatic products with a protein content of more than 65% as its major raw material. By:
I. Test report from the Department of Agronomy of Agricultural University of Southwest: the Three Six Liquid Fertilizer produced through biological engineering fermentation actually contains:
1. Amino acids that can be absorbed directly by plant (Unit of measurement PPM):
ASP 0.58    ALA 0.59    PHE 0.12     ARG 0.20    THR 0.16

PRO 0.40    CYS 0.11    ILE 0.34      LYS 0.40    GLY 0.66

VAL 0.27    GLU 0.81    MET 0.09   SGR 0.15    TYR 0.02   HIS 0.20

2. Taurine: 0.639 PPM

3. Three essential elements: N 3.14% 
P2O5 1.42% 

K2O 0.26PPM

4. Microelements (Unit of measurement PPM):
Ca 690    Cu 0.5    Zn 59    Mo 46.2    Mn 12    Mg 1301    Fe 65    

B 8.8

5. Vitamin, antibiotics and endogenous plant growth regulator
These elements are all nutrients required by the growth of plant and regulators that participate in the physiological and biochemical metabolism. They can regulate the metabolism and the activity of enzyme systems inside the crops. If used in crops, the growth of crops can be promoted also the resistance, immunity, yield and quality can be enhanced in addition to strengthening the seedling and increasing the flower, fruit and seed.
II. Tracking test conclusion of the content of amino acid by using 150 samples from Test Center of Shanghai Academy of Agricultural Sciences:
More than 90% of the amino acids contained in Three Six Brand Amino Acid Liquid Fertilizer exist in the form of free-stuff with a high activity and it they can be absorbed more quickly and utilized more effectively compared to other amino acid fluid fertilizer that exist in a combinative form.
Three Six Brand Amino Acid Liquid Fertilizer is complete in all kinds of amino acids with outstanding features of animal amino acids. The content of Lys and Ala is 2 to 5 times higher than other plant amino acid fluid fertilizer. The total amount of amino acid and the proportion of animal amino acid are 1 to 10 times higher than other amino acid fluid fertilizer……. 
III. Evaluation conclusion from the expert evaluation committee:

Three Six Liquid Fertilizer ……Liquid fertilizer which is non-poisonous, pollution free, safe and high efficient…… contains 16 kinds of nutrient which are essential to crops, 18 kinds of amino acids and active material which can promote the growth of the plant. It is a safe and nutritional fluid……it has strong absorbability and penetrability which is good for the absorption of nutrients, promotion of effect of photosynthesis, promotion of the root system and the growth of the aboveground part in addition to enhancing the resistances such as prevention of disease, disease resistance and stress resistance……to improve the quality…….
IV. The National Administration Office for Achievements in Science and Technology appraised the Three Six Liquid Fertilizer as follows: 
“……it has a complete nutritive effect and excellent physiological regulating effect on crops. It can promote the growth of root, strengthen the branches and leaves and promote the flower bud differentiation, expansion of fruit and balanced growth; it can enhance the resistance against disease and elongate the life circle of crops……the effectiveness is significant and stable (The yield per unit of the crop can be increased by 8% to 30%)……contains complete animal amino acids with high biological activity……balanced nutrition, complete effect, combines the advantages of nutritional type, physiological regulating type and amino acid organic type and it is a multifunctional, pollution free, repeatable and long lasting green fertilizer source which is essential for the development of ecological agriculture and the production of green food…….”
V. Test report of acute toxicity test from Shanghai Institute for Drug Control:
10 healthy female Kunming Mice (The weight range from 18 to 22 g) were used in the test, each mouse was given 1.1 mg of this product through oral intake and observed them for one week and no abnormal reaction was found. The result showed that the LD50 of this product on mouse is larger than 50 mg/kg (Equals to 2750 mg/kg weight).
VI. Test and analysis results from Tea Research Institute of Chinese Academy of Agricultural Sciences (Unit of measurement mg/kg):
Mg 277

Ca59.36    
P 1.05%    
K 0.29%    
Fe 193.1    
Zn 440.3    Na 448.2

Al 59.73    
Cu 0.519    
As 1.196   
Pb 0.299    
Cr 1.516   
Cd 0.583    P11 2.63

Hg, DDT, benzene hexachloride, acephatemet, Kelthane and Sumicidin were not detected.
VII. It had been certified by the China Organic Food Development Center of the State Environmental Protection Administration of China: 
The product had met the standard of the certification standard of organic product of OFDC in 2001. Hereby we issue the certificate to the producer of organic product (Certificate number: P3103-931-157-2001) and the trade mark license (Trade mark number: OFDCLL-0406-01).
VIII. It had met the standard of fertilizer used in organic tea garden after the certification of the Organic Tea Research & Development Center of the Tea Research Institute of Chinese Academy of Agricultural Sciences. 
The certificate of organic tea label (Label number: OTRDC-191L-2003) processing certificate for organic tea garden fertilizer (Certificate number: OFRDC-191F-2003) and sales certificate for organic tea garden fertilizer (Certificate number: OTRDC-191H-2003) had all been issued.
(Ⅲ)
Through the experiments, demonstration and application of Three Six Liquid Fertilizer through the whole growth season of many kinds of crops conducted by several agricultural departments and farmers in 12 large coastal farms and 42 other counties in Jiangsu Province, Anhui Province and Jiangxi Province we can conclude that the effect of Three Six Liquid Fertilizer is better than most of the liquid fertilizer of other brands sold in the market. The application of Three Six Liquid Fertilizer can improve the growth trend of the crops which is good to the follow-up growth.
After the use of Three Six Liquid Fertilizer the crops show that:
I. Enhancement of photosynthetic capacity
The green leaves of plant can absorb the solar energy and produce organic matter (Photosynthesis) which can be used to support the growth & development and florescence & fructification of the plant. Therefore, the growth & development of the crop is directly constrained by ups and downs of leaves and the light condition. The color of the leaves becomes darker 3 days after the use of Three Six Liquid Fertilizer and the leaves become dark green and shiny 5 days later in addition to the improvement of the thickness, width, length and hardness resulted from the optimization of light. The yield of photosynthetic product is increased while the functional time of leaves is elongated effectively. And that makes:
1. Well developed and strong seedling. Strong root, strong seeding, thick stem and early ramification are the foundation for the high yield of crops. Liu Meisong who is a farmer in Goudun Town of Funing County in Jiangsu Province found that the growth trend and amount of growth were all larger than that of CK 25 days after using Three Six Liquid Fertilizer at a concentration of 100 ml/mu in wheat.
Wheat variety: 932

	Planting date
	Treatment
	Testing date
	Plant
height cm
	Total number of leaves Piece
	Number of green leaves Piece
	Color of leaves
	Penultima leaf Length×width
cm
	Number of root
Strip
	Thickness
of cauloid cm
	Number of tillering
Piece

	
	Day
	Concentration
	
	
	
	
	
	
	
	
	

	10.20
	November 8th
	300 times
	December 4th
	12.99
	4.7
	4.7
	Dark green
	9.43×0.55
	7.9
	0.37
	0.6

	
	CK
	
	11
	3.9
	2.8
	Light green
	7.5×0.31
	5.8
	0.26
	0.22

	
	Three Six Liquid Fertilizer
	
	+1.99
	+0.8
	+1.9
	
	+1.95×0.24
	+2.1
	+0.11
	+0.38


Wu Dajiang who is the stationmaster of the agro-technical station in Shikou Town of Yugan County in Jiangxi Province took 50 seedlings of the rice (Variety: Aonianxuan) respectively 11 days after the use of Three Six Liquid Fertilizer 100 ml and found that the average number of tillering was 2.2 which meant a 0.8 increase compared to the figure before the use of Three Six Liquid Fertilizer. In Chadeng Village of Lusigang Town, He Dingguo who is a major farmer dealt with planting of rice (Variety: Liangyoupeijiu) used Three Six Liquid Fertilizer 4 days before the pulling of seedling at a concentration of 50 ml/mu almost without damage on the plant found that the survival rate is 3 to 4 days earlier than that of CK with early and abundant tillering and the root number is 17% larger than before among which the proportion of white root increased by more than 40%. The average thickness of penultima increased by 9.63% by considering all the 18 varieties of rice based on the 22 comparison points in the province. The average separation angle of sword leaf by condidering 400 plants in 4 varieties is 21.79° which is 1.56° smaller than that of CK in Jianhu County of Jiangsu Province.
Xu Shixiang who is the village director of Shucai Village of Shanggang Town of Jianhu County applied the Three Six Liquid Fertilizer on his green garlic at a dosage of 70 ml of Three Six Liquid + 2g of Gibberellic Acid Granule 40%/mu. After 30 days among all the 300 plants he found that: the average plant height increased by 3.95 cm, the average number of green leaves increased by 0.7 piece, the average width of the antepenult leaf increased by 0.15 cm, the average thickness of cauloid increased by 0.27 cm and the average fresh weight per plant increased by 4.25 g. Qian Shiming who is a worker in the protospecies farm used the Three Six Liquid Fertilizer on his rape field (Variety: Qinyou No. 7) at the two leaves period at a dosage of 50ml/ mu. He took 10 plants respectively at the four leaves period and found that the area of leaf was 4.71 cm2 larger than that of CK. After that, he used the Three Six Liquid Fertilizer at a dosage of 100 ml /mu at the listings period and found that the ramification occurred 4 days earlier and the number of large branch was 2.4 larger.
Jiangxi Economic Corporation Bureau used the Three Six Liquid Fertilizer in navel orange for 3 times at a concentration of 1: 500 from April to September and found that the growth amount of tip of branch (Length cm/thickness cm) in summer and autumn increased by 1.47/0.17, 2.67/0.33 compared to that of CK; Three Six Liquid Fertilizer was used in the tea garden at a concentration of 1: 300 for 4 times from May to August and the germination density increased by 33.8%, the growth rate of young sprout increased by 20% compared to that of CK. In addition, the number of 1st sprout, 2nd leaf, 3rd leaf and 4th leaf increased a lot.
2. No senilism on the leaf. The senilism of leaf is an inevitable phenomenon that occurs in the later half of growth season and after that the yield of photosynthetic product decreases, yield factors like setting percentage, thousand seed weight and the weight per fruit decrease and the fruit trees present an unbalanced growth trend such as good year and bad year. Three Six Liquid Fertilizer can solve the problem of senilism of leaf effectively and keep or strengthen the activity of root system, leaves and the competence of seed (Fruit).
As to the large area of rice (Nonglutinous rice) in Jiangxi, the front and back functional leaf tend to become yellow after the plant ears and it wilts about 10 days before the harvest which can influence the grouting of the seed. If use 100ml of Three Six Liquid Fertilizer + 1g to 2g of Gibberellic Acid Granule 40%/mu at the beginning of heading stage, nearly 3 pieces of functional leaf can be left at the time of harvest whose color is still green to dark green which is 2 grade higher (By comparison with the color card) than the plant which does applied with Three Six Liquid Fertilizer. In addition, the average sword leaf increased by 2.54cm, the average width increased by 0.13cm and the thickness increased by 0.03mm. Through the demonstration in 20 counties, all the conclusions confirmed the significant green keeping effect on functional leaf at the beginning of heading stage in addition to green leaves, strong stem, strong root, less disease, strong activity of leaf and photosynthetic capacity and more fruits which had avoid the occurrence of senilism.
Most rice planted in Jianhu County, Yandu County, Jinhu County, Funing County and Lianshui County of Jiangsu Province nonglutinous rice are nonglutinous rice. If use 100ml of Three Six Liquid Fertilizer + 1.5g to 2.0g of Gibberellic Acid Granule 40%/mu at the beginning of heading stage. The average number of green leaf is 3.92 at the harvest time which means a 0.89 pieces larger compared to that of CK whose figure is 3.03 while the color of leaf is one grade higher (By comparison with the color card). If use Three Six Liquid Fertilizer in vegetables, the number of green leaf can be 1.7 pieces larger with darker color. Several kinds of vegetable can get a more significant effect if using Three Six Liquid Fertilizer.
II. Enhanced resistance
1. Disease resistance. The Institute of Gardening of Anhui Academy of Agricultural Sciences applied Three Six Liquid Fertilizer in an experiment at a concentration of 1: 400 and they found that the incidence of virus disease on chili and tomato are 10% (CK 25%) and 30% (CK 54%) respectively while the incidence of anthrax are 5% (CK 10%) and 80% (CK 95%) respectively, the disease index of dwarf in eggplant is 0.5 (CK 0.9), the disease index of early blight of eggplant is 1.2 (CK 3.1), the disease index of PRSV in cucumber is 1.5 (CK 2.1) and the disease index of downy mildew is 12.4 (CK 19.5).
Three Six Liquid Fertilizer was adopted in Chongming County of Shanghai at a concentration of 1: 400 in the drug solution in order to prevent and cure the gibberellic disease and the incidence of gibberellic disease was only 0.5% (CK 14.5%).
Three Six Liquid Fertilizer was adopted in Jianhu County and Yandu County of Jiangsu Province at a concentration of 1: 300 in the drug solution in order to prevent and cure the stripe disease and the incidence dropped by 26.3% while the stifle of rice plant can be relieved 5 to 7 days after the use of Three Six Liquid Fertilizer.
Three Six Liquid Fertilizer was used in the demonstration rice field in Jiangxi Province and cadre & people there generally response a reduced disease and relieved outbreak of disease. No wheat sharp eyespot and false smut were found in the demonstration field of Bai Guoshun who is the station master of the agro-technical station of Lusigang Village of Yugan County while CK had a severe situation of disease; the case of false smut in the demonstration field of Xingguo County accounted only for about half of that of CK; Linchuan District confirmed that the frequency and dosage of pesticide used against diseases and pests occurred frequently in the later half of the prevention and curing through testing; the conclusion of Wanan County was that a better effect can be realized if Three Six Liquid Fertilizer is used in the later half in rice field which had been affected by physiological senilism, scorch of blade tip and bacterial stripe. 
2. Stress resistance. Three Six Liquid Fertilizer can enhance the drought resistance, winter resistance, ability of anti-water logging and lodging resistance of crops. Small green vegetable was planted in the gault in the middle third of August in Shucai Village of Jinhu Town of Jianhu County in Jiangsu Province, Three Six Liquid Fertilizer was during the two leaves period at a concentration of 1: 400 and stopped the water supply 7 days later and the leaves became wilting at the noon of the 6th day after the water supply was stopped while the leaves of CK became wilting in the noon of the 3rd day after the water supply was stopped. Liu Meisong who lived in Goudun Town of Funing County used Three Six Liquid Fertilizer seedling stage of wheat at a concentration of 1: 300 and the plant presented an excellent winter resistance and nice growth without scorch of blade tip. Li Jinchuan who is a worker in the seed multiplication farm of Fengcheng City of Jiangxi Province used 70ml of Three Six Liquid + 1.5g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 300 in his 19 mu of rice field with a rice variety of Jinyou 217 after about 10% of the plant come into the heading stage. Most of the neighboring rice fell because of the effect of typhoon and rice fulgorid while his rice grows well and all the 19mu of rice did not fall.

3. Recovery. Nowadays, all the farmers know that the seedlings of rice can outgrow new root and new sprout and restore the normal growth 3 to 5 days after the use of Three Six Liquid Fertilizer if the seedlings are affected by waterlog, cold weather, fertilizer and pesticide (Light color or celadon color seedlings, curling blade tip, late outgrowth of interior leaf, black root and badly developed seedling.
In Chendun Village of Jianyang Town of Jianhu County of Jiangsu Province Morus multicaulis Perr was affected by the cold spell in spring and the leaf became curling and badly developed, however, the leaf spread and restored its normal growth in the 4th day after using Three Six Liquid Fertilizer. In the middle third of June, the leaf and fruit spur was damaged by hailstone in Xinzhuang Town, and new leaf and branch began to grow out the 5th day after the use of Three Six Liquid Fertilizer which was 2 days earlier compared to the plant fertilized by 15kg urea per mu. The cotton of Xu Weixiu who lived in Mazhuang Village of Zhongzhuang Town did not have standing and establishing of seedling after using the cycocel and the cotton began to grow 6 after the use of Three Six Liquid Fertilizer.
As to Tang Riming who was the station master agro-technical station of Hongjiazui Village of Yugan County of Jiangxi Province, 95% of the chili he planted suffered from disease and 1 plant died but the plants began to became normal 5 days after the use of Three Six Liquid Fertilizer and became lush as the status when the plant did not suffered from disease in addition to more flower and fruit which is much bigger. A major farmer in Poyang County planted some sesame but parts of the plants were thin, yellow and small. However, the plants become to grow as even as they were in good growth trend before shortly after the use of Three Six Liquid Fertilizer.
III. Increased yield
1. Three Six Liquid Fertilizer can increase the setting percentage and grain weight greatly which can increase the yield as to one-off crops such as rice, wheat, barley, highland barley, soybean and rapeseed.
The 24011 mu of demonstration rice field in 20 counties in Jiangxi Province had its average number of grain per ear increased by 8 grains, the average thousand seed weight increased by 0.82 g with a theoretical per mu yield of 533.7 kg which meant a 46.7 kg increase compared to that of CK which was 487.0 kg; the actual per mu yield was 508.7 kg which meant a 41.2 kg increase compared to that of CK which was 467.5 kg and the two increased by 9.59% and 8.81% respectively. In Jianhu County of Jiangsu Province, Three Six Liquid Fertilizer was adopted in its 120 thousand mu of rice in 2004 and the per mu yield increased by 45.4 kg which meant a yield increase of 7.1%; the 27 thousand mu of seed farm had the per mu yield increased by 6.5 kg which meant an yield increase of 6.14%; the per mu yield of the 35 thousand mu of wheat increased by 25.6 kg with a yield increase of 6.3%. Experimental unit: the yield of soybean increased by 8.0%, the yield of green garlic increased by 29.3%, the yield of green vegetable increased by 27.09% and the yield of rapeseed increased by 14.2%.
The yields of the demonstration rice field in the agricultural technology center of Minhang District and Songjiang District of Shanghai increased by 9.67% and 7.14% respectively.

2. Three Six Liquid Fertilizer can bring forward and elongate the picking time which can increase the picking time by 1 to 2 times and increase the single fruit weight  which means an increased yield as to multiple crops such as cowpea, green pepper, tomato, melon and fruit. Shanghai Jinhe Agriculture Development Co., Ltd started its picking time of the cowpea planted in plastic tents on August 11th (CK August 18th) and ended the picking time on September 8th (CK September 1st) with the yield increased by 26%. In Jianhu County of Jiangsu Province, the picking time of green pepper which was planted in the experimental unit increased by 3 times with its yield increased by 34.97%; the picking time of cowpea increased by 2 times with its yield increased by 29.0%; the picking time of cucumber increased by 1 time with its yield increased by 21.8%. The demonstration results made on some vegetable and fruit fields by some research institutes in Jiangxi Province were also the same: the yield of small orange increased by 16.7%, the yield of sweet orange increased by 16.8%, the yield of tea leaf from adult tea trees increased by 20.94%, the yield of jargonel increased by 10.29% and the yield of seed cotton increased by 19.52%.
The results of the experiment conducted by the Department of Agronomy of Agricultural University of Southwest showed that the number of bud in autumn pepper (Zhujiang 3#) increased by 12.3%, the number of flower increased by 7.6%, the picking time increased by 7 times (CK 4 times), the average number of pepper per plant was 18.2 (CK 13.5), the single fruit weight was 12.5 g (CK 7.5 g), the proportion of pepper which is longer than 5cm was 62.1% (CK 38.2%) which meant the per mu yield increased by 79%; the average length of pod was 58.1 cm (Range of variation: 55 to 61 cm) (CK: 43 cm, Range of variation: 37 to 49.5) in autumn cowpea (Yuan-28#, long pod type), the fresh weight per hundred cowpea increased by 85.2% which meant a 81 kg increase of per mu yield; as to cabbage (Qing-4#), the single plant weight, rootstalk weight, leaf weight and plant height increased by 14.86%, 108%, 47% and 4.2% respectively compared to that of CK, the average diameter was 19.6cm (CK 14.3cm) with more leaves, large leaf and thick leaf; as to watercress (Lettuce), the number of leaf, length of leaf and width of leaf increased by 6.5-16.8%, 7.1-22.3% and 8.5-20.0% respectively.
3. Promotion on precocity. The rice can become mature 2 to 4 days earlier by adopting Three Six Liquid Fertilizer more than 2 times.
IV. Enhancement on quality
The rice becomes softer and more fragrant; the pod of cowpea becomes longer and thicker and the fruit becomes thicker and tender without phenomenon of tat tail and expansion; the fruit of cucumber keeps its size stable all the time without curves and unbalanced ends with a high commodity rate; the green garlic seldom has scorch on tip with dark green leaves and it can be kept fresh for a long period of time; the skin of watermelon is shiny, the fruit is crispy, fresh, thick and sweet; the small green vegetable has large and green leaves with extremely excellent appearance; the rate of soluble solid between acid content in navel orange is 17.7 (CK 17.2) which means a 2.91% increase; the soluble solid increased by 5.34% in Nanfeng Chinese honey orange with excellent taste and favorable acidity besides color of the fruit; the proportion of 1st sprout, 2nd leaf and 3rd leaf increased a lot, the tenderness increased which improved the class and economic benefit of tea.
(Ⅳ)
Three Six Liquid Fertilizer has significant effect if it is applied on all kinds of crops in any period of the growth season. However, if it is applied in the period when a maximum effect, a maximum yield increase and quality enhancement can be realized.
Crops usually have two stages (Except the fertilizer used by farmers) when high efficient and quick results nutrients should be supplemented. For example, in rice the two stages are when the endosperm is consumed by about 50% and when the heading stage and florescence end. The endosperm has been consumed by about 40% when the rice seedling has 1 leaf and 1 heart while the endosperm has been consumed by more than 90% when the rice seeding has 2 leaves and 1 heart (Age at weaning) and the endosperm has been consumed completely (Exhaustion of endosperm) when the 3rd leaf comes out, namely, the 3 leaf period is the transient period from depending on endosperm to living independently (From consumption of the nutrient stored in the seed to absorption of nutrients from the environment). At the moment, on one hand, the nutrient left in the endosperm can not supported the further growth of the seedling; on the other hand, the ability to absorb and produce nutrient is still weak (The sugar content in the seedling is far to low) and the seedling can not live well independently. Therefore, high efficient and quick results nutrients should be supplemented during the 2 leaf period in order to make it pass the physiological difficulty quickly and safely and guarantee the seedling can become thicker in the 4 leaf period (Rapid growth period for the amount of growth) and it is the must for production of strong seedling production, precocity and large ear of grain. The chapiter of rice flower starts the grouting shortly after the fertilization and the grouting period lasts for 25 to 40 days. 70% to 80% of grouting product comes from the photosynthetic product generated in the upper 3 leaves after the heading stage (Especially for the sword leaf, the bottom 4th and bottom 5th leaf which mainly provide oxygen and nutrients to the root system). Therefore, to increase the amount of photosynthetic product in the grouting period and fructicative period and sufficient supply of grouting material is a must for the high yield of rice. However, the central issue for the increase of the amount of photosynthetic product is to nourish the leaves and protect the roots (The leaf area of the seedling will shrink gradually and the activity of root decreases as well). The supplementation of high efficient and quick results nutrients at the beginning of the heading stage can prolong the life span of the leaves and stop the decrease of leaf area effectively and increase the photosynthetic efficiency of leaf, at the same time, the activity of root can be increased significantly as well.
(The same circumstances in other crops)
According to years of practice by our company, the best application growth season, dosage and effects of Three Six Liquid Fertilizer on the following crops can be described as follows:
I. Grain crops
Three Six Liquid Fertilizer is a kind of organic biological fertilizer which had been confirmed for its significant effect on increase of yield on grain crops, however, we should pay attention to the following points: the effect yield increase is based on the use of major element fertilizer (N, P, K, etc). The content of N, P and K in Three Six Liquid Fertilizer can not meet the need of the crop in the field although Three Six Liquid Fertilizer has all kinds of nutrients such as N, P and K while a better effect can be realized if combined Three Six Liquid Fertilizer which can be used as an assistant fertilizer with other basic fertilizer like N, P and K.
Application in seedling stage: to strengthen the seedling, promote the tillering, preventing the occurrence of disease and pest and enhance the stress resistance.
Application in the later half: to increase the competence of leaf, root and seed, elongate the life span of leaf, increase the setting percentage and grain weight, decrease and relieve the disease; the addiction of 920 granule can elevate the lower ear position, bring forward the heading stage with even ear stratum. 
1) Rice
1. Nursery period　A concentration of 1: 400 to 500 should be adopted in the 2 leaf period if the age of seedling is smaller than 30 days. A concentration of 1: 500 should be used in the 2 leaf period for the first time and use a concentration of 1: 400 to 500 for the second time 4 to 5 days before the pulling of seedling when the age of seedling is larger than 35 days (Little damage after planting, early striking root of live plant in the field and early, quick and sufficient tillering in the field).
2. The beginning of heading stage　Apply Three Six Liquid Fertilizer + 2g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 400 when 5% to 10% of the plants start the heading stage; in circumstances such as high temperature, too much rain and high stem which is thin and weak and higher than 100cm, the application of 100ml of Three Six Liquid Fertilizer + 1.5 to 2.0g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 400 should be delayed to when 20% of the plants start the heading stage; as to varieties which is large ear type with long grouting period and obvious second grouting characteristics and whose color of leaf fades out early and quickly, the first application should be when 5% to 7% of the plants start the heading stage at a concentration of 1: 400 + 1.5 to 2.0g of Gibberellic Acid Granule 40%/mu and second application should be started 10 to 12 days after the first application at a concentration of 1: 500.
2) Wheat: The gibberellic disease can be effectively prevented and cured
(1) Seedling stage　A concentration of 1: 500 during the 2 leaf period.
(2) Period of seedling establishment　A concentration of 1: 400 to 500 before the period of seedling establishment.
(3) The beginning of heading stage　A dosage of Three Six Liquid Fertilizer + 1.5 to 2.0g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 400 when 10% of the plants start the heading stage.
3) Corn
1. Seedling stage　Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 in the 2 leaf period for early varieties while in 3 to 4 leaf period for middle and late varieties.
2. Before the formation of generative organ of ear　Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 10 days earlier for early varieties while 5 days earlier for late varieties.
3. Grouting period Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 after the heading period starts.
4) Sweet potato: It still needs much fertilizer even though its resistance against infertile land is strong.
1. Culture of seedling Use Three Six Liquid Fertilizer at a concentration of 1: 500 in the middle and late period of the culture of seedling.
2. Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 7 to 10 days after the cultivation.
3. Elongation period Use Three Six Liquid Fertilizer at a concentration of 1: 400 when the sweet potato is as thick as the finger.
5) Potato

1. Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 before the 2 leaf period.
2. Florescence Use Three Six Liquid Fertilizer at a concentration of 1: 400 about 5 days after the flower begins to blossom.
II. Oil crop
Application in the seedling stage: to strengthen the seedling, promote the growth, increase the branches, suppress the pest, reduce the occurrence of disease and enhance the stress resistance.
Application in the middle and late period: to protect the root, strengthen the stem, increase the branches, increase the flower, pod, fruit and grain weight; to suppress the pest, reduce the occurrence of disease and enhance the stress resistance.

1) Rape: to increase the number of pod per plant and the thousand seed weight in order to increase the yield of rapeseed.
1. Culture of seedling Use Three Six Liquid Fertilizer at a concentration of 1: 500 in the 1 to 2 leaf period.
2. Before the transplantation Use Three Six Liquid Fertilizer at a concentration of 1: 500 4 to 5 days before picking the seedlings.
3. Listings period　Use Three Six Liquid Fertilizer at a concentration of 1: 400 after the listings period begins.
4. Florescence Use Three Six Liquid Fertilizer at a concentration of 1: 500 for the first time 3 to 5 days after the flower begins to blossom ands use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 for the second time when 20 to 30 pods formed.
2) Soybean
1) Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 around the 2 leaf period.
2) Late period of Florescence Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500.
III. Cash crop
Application in seedling stage: to promote the growth of root, strengthen the seedling, reduce the occurrence of disease and enhance the stress resistance.
Application in the middle and late period: to protect the root, strengthen the stem, increase the branches, increase the number of bud, flower and fruit and increase the weight of fruit, reduce of occurrence of falling, reduce the disease and enhance the stress resistance.

1) Cotton: to decrease the plant height significantly and accelerate the formation of cotton boll which can increase the yield effectively.
1. Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 in the 2 leaf period.
2. After the transplantation Use Three Six Liquid Fertilizer at a concentration of 1: 500 5 to 7 days after the transplantation.
3. Early period of the squaring stage Use Three Six Liquid Fertilizer at a concentration of 1: 500.
4. Boll stage Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 when the first small boll on the fruit spur becomes as thick as the little finger.

2) Tea trees: ① To increase the density of germination of tea trees, accelerate the growth of young sprout, increase the weight of the weight of hundred sprouts; the tenderness of the sprout increases. ② The content of amino acid increases significantly, the proportion of aminophenol decreases which is good to increase the quality of the green tea, improve the concentration of the tea and the flavor. ③ Spring tea germinates early, the sprout is abundant with excellent tenderness and reduced the proportion of abnormal sprouts (Butt clamp leaves and single leaf); the picking time has been increased which is good to increase the proportion of famous and excellent tea and also increase the economic benefit.
1. Before the spring germination Use Three Six Liquid Fertilizer at a concentration of 1: 500 about 10 days before the spring germination.
2. Before the picking time Use Three Six Liquid Fertilizer at a concentration of 1: 500 about 7 days before the picking time.
3. After the picking time Use Three Six Liquid Fertilizer at a concentration of 1: 500 about 5 days after the picking time.
4. Before winter Use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 right before winter comes.
3) Morus multicaulis Perr to increase the yield of leaf significantly, the color of leaf become darker and the fruit becomes thicker.
1. The beginning of the spring germination Use Three Six Liquid Fertilizer at a concentration of 1: 500 at the beginning of the expansion of the leaves.
2. Expansion period Use Three Six Liquid Fertilizer at a concentration of 1: 500 at the beginning of the expansion period.
3. Picking time Use Three Six Liquid Fertilizer at a concentration of 1: 500 right after the picking time of the leaves on the bottom and middle branches.
4) Tobacco: High speed of growth, strong growth trend, even growth and strong disease resistance; thick leaf with sufficient content of oil, dark color of tobacco leaf, the quality of the tobacco leaf is even better after roasted, the content of K increases and the proportion of high class tobacco is high; the yield, quality and output value of cured tobacco increases significantly especially after the application of Three Six Brand Fluid Fertilizer for cured tobacco.
The root and seedling can be strengthened with little disease and enhanced stress resistance if use Three Six Liquid Fertilizer in the seedling stage; the stem becomes thick, the number of leaf becomes larger and the yield increases with little disease, enhanced stress resistance and high quality.
1. Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 to 600.
2. Middle and late period Use Three Six Liquid Fertilizer at a concentration of 1: 500 to 600 for each 10 to 15 days when the 2nd to 3rd leaf counted from the bottom begins to expand. 
IV. Vegetables
The seedling becomes strong with little disease, the growth of the plant is promoted, the color is light and even, the quality is good and it can be kept fresh for a long period of time.
1) One-off vegetables the root and seedling it strong, the occurrence of disease is low, strong stress resistance, the growth is promoted, the color is light and even, the quality is good and it can be kept fresh for a long period of time.

1. Leaf vegetables. As to green vegetables and water spinach, use Three Six Liquid Fertilizer + 2.0g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 600 each 7 to 10 days from the seedling stage.
2. Garlic scallion. As to scallion and green garlic (To elevate the quality grade and improve the appearance), use Three Six Liquid Fertilizer + 2.0 g of Gibberellic Acid Granule 40%/mu at a concentration of 1: 500 each 15 days from the seedling stage.
3. Root vegetables. As to radish (To reduce the occurrence of disease, make the fleshy root thick, long and sweet), use Three Six Liquid Fertilizer at a concentration of 1: 500 in the seedling stage and use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 when the diameter of tuberous root reaches 0.5 to 1.0cm.
4. Spherical vegetables. As to Chinese cabbage (To increase the yield, resist the downy mildew and increase the net vegetable rate), cabbage stalk and cauliflower, use Three Six Liquid Fertilizer at a concentration of 1: 500 in the 2 leaf period and use Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 at the beginning of fruiting period.
2) Multiple vegetables It can strengthen the seedling, reduce the occurrence of disease and enhance the stress resistance in the seedling stage; it can strengthen the root and stem (Vine), increase the number of branch, flower and fruit, reduce the occurrence of disease, enhance the stress resistance, reduce the occurrence of falling with long period of picking time, large and even fruit size and excellent quality.
1. Solanaceous vegetables. Such as tomato and pimiento
(1) Seedling stage Use Three Six Liquid Fertilizer at a concentration of 1: 500 in the 2 leaf period.
(2) Around the transplantation: Use Three Six Liquid Fertilizer at a concentration of 1: 500 before or after 4 to 5 days the transplantation.
(3) Fruiting period Use Three Six Liquid Fertilizer at a concentration of 1: 500 to 600 about each 10 days after the diameter of the fruit reaches 0.5 to 1.0 cm.
(If needed, a right amount of Gibberellic Acid Granule 40% can be used)
2. Gourd vegetables. Such as cucumber and watermelon
The application is the same as that of solanaceous vegetables.
3. Legumes. Such as cowpea, hyacinth bean and kidney bean (To increase the number of pod, the shape of pod is even, fresh and tender, good appearance and high yield).
The root system is strong and deep rooted; the vine is thick and grows fast; the number of flower is abundant with small amount of falling flower; the pod is long and thick with excellent appearance, the thickness is even, anti-aging and the commodity characteristics have been increased significantly; the yield is increased significantly; it is early ripening and the disease resistance is enhanced.
Use Three Six Liquid Fertilizer at a concentration of 1: 400 at the beginning of florescence and in the full bearing period for each time respectively.
3) Others
Edible fungi (Mushroom): to increase the yield of mushroom, make the appearance even and excellent.
Spray the Three Six Liquid Fertilizer on the culture medium or mix it directly in the culture medium at a concentration of 1: 300; spray the Three Six Liquid Fertilizer at a concentration of 1: 500 when the thalli comes out by 1 to 1.5 cm and spray Three Six Liquid Fertilizer each time after the picking time.
V. Fruit tree (Fruit)
If used in the early spring, it can promote the early germination and enhance the disease resistance with less occurrence of disease; if used in the middle or late period, the number of flower and fruit can be increased with larger and even size of fruit, the disease resistance can be enhanced with high quality and high commodity rate.
1) The beginning of spring germination Use Three Six Liquid Fertilizer at a concentration of 1: 500 at beginning of spring germination
2) The beginning of fructification Use Three Six Liquid Fertilizer at a concentration of 1: 500 about every 15 days after the size of fruit which generated from the bottom is as large as the finger (Use Three Six Liquid Fertilizer at a concentration of 1: 400 for one time in the fruit expansion period).
(If needed, a right amount of Gibberellic Acid Granule 40% can be used at the beginning of the fruit expansion period)
3) Before winter It is better to use Three Six Liquid Fertilizer at a concentration of 1: 600 to 700 after the picking time and use Three Six Liquid Fertilizer at a concentration of 1: 500 before winter comes.
i. Strawberry: the picking time is brought forward one week earlier; the number of fruit is large with high yield and benefit; excellent quality (The acidity reduces, the sugar degree and content of vitamin C is increased with good palatability and the content of nutrients increases).
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 before the florescence and spray the Three Six Liquid Fertilizer at a concentration of 1: 300 every 10 days in the fruit setting period for totally 2 to 3 times.
ii. Tangerine: the quality of fruit improved significantly (The difference between shapes of decreased, the surface smoothness increased significantly, the acidity decreased, the sugar content increased); the fruit setting percentage increased and the weight of single fruit increased.
Use the Three Six Liquid Fertilizer at a concentration of 1: 300 for two times, one is before the florescence and the other is in the expansion period of young fruit.
iii. Banana: to increase the yield and income.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for 1 to 2 times in the seedling stage and spray the Three Six Liquid Fertilizer at a concentration of 1: 400 for one time in the budding period, spray the Three Six Liquid Fertilizer at a concentration of 1: 400 in the period of thinning of fruit and use the Three Six Liquid Fertilizer at a concentration of 1: 300 for one time to irrigate the root system after the picking time.
iv. Precocity type watermelon: the color of the skin is bright with high sugar content and high yield.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for one time in the florescence period and spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for 2 to 3 times in the fruit setting period and fruit expansion period.
v. Apple: Not only the growth and development of fruit tree was promoted, the yield was also increased, the quality of apple also increased which can increase the grade of apple, such as: sugar content, coloring index, increased fruit shape index; the hardness of fruit has also increased significantly which is good to the storage and transportation.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for one time after the flower of apple languished; spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for one time in the young fruit period; spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for one time in the coloring period.
vi. Cane: the plant weight, plant height, thickness of stem and number of plant had all increased which can increase the yield.
Use the Three Six Liquid Fertilizer at a concentration of 1: 400 for one time in the seedling stage, use the Three Six Liquid Fertilizer at a concentration of 1: 400 for one time in the tillering period, use the Three Six Liquid Fertilizer at a concentration of 1: 300 for one time at the beginning of the elongation period and use the Three Six Liquid Fertilizer at a concentration of 1: 300 for one time in the maturity stage.
vii. Grape: it grows rushingly with tender green leaves and enhanced disease resistance; the fruit setting percentage and fruit quality increased significantly.
Use the Three Six Liquid Fertilizer at a concentration of 1: 300 for one time both in the growth period of young sprout and before the florescence respectively.
viii. Navel orange: it can increase the weight of single fruit and the yield of single plant significantly; the rate between soluble solid and total acid had been increased and the flavor of fruit had been improved; it can promote the elongation and thickening of branches and strengthen the branches and expand the canopy.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 400 for one time when the flower bud differentiation starts, spray the Three Six Liquid Fertilizer at a concentration of 1: 400 for one time in the period of young fruit.
ix. Precocity type pear: to increase the yield and resistance, increase the content of soluble solid and increase the proportion of high grade fruit.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 300 for one time in the expansion period of young fruit and rapid expansion period respectively.
x. Chinese honey orange: ① The plant grows rushingly with dark green leaves and excellent lustrousness and the thickness of leaf increased significantly. ② To increase the fruit setting percentage. ③ To increase the content of soluble solid with favorable flavor and mild acidity, to promote the coloring of fruit and improve the quality of fruit significantly.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 for one time when 2/3 of the flowers dropped, in the late period of the physiological fruit dropping expansion stage, in the fruit expansion period and in the early stage of the coloring period respectively.
VI. Forest 
To strengthen the seedling and growth, reduce the occurrence of disease and enhance the stress resistance
1. Seedling stage Use the Three Six Liquid Fertilizer at a concentration of 1: 400 to 500.
2. Healing period after the transplantation Use the Three Six Liquid Fertilizer at a concentration of 1: 500.
3. After the seedling stage and before the permanent planting Spray the Three Six Liquid Fertilizer at a concentration of 1: 600 to 700 for one time about every 10 days.
VII. Flowers 
The leaf is green, the flower is beautiful and the stem is strong with a long florescence period and it can be kept fresh for a long period of time.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 600 to 700 for one time every 7 to 10 days from the seedling stage.
 (If needed, a right amount of Gibberellic Acid Granule 40% can be used)

i. Chrysanthemum: the plant has a rapid absorption rate and the height growth of Cut Chrysanthemum was increased; the color of leaf is bright with vigorous growth trend; the fertilizer can be easily used with a rapid effect and low cost.
Use the Three Six Liquid Fertilizer at a concentration of 1: 500 at the beginning of the budding period for one time, use the Three Six Liquid Fertilizer at a concentration of 1: 400 at the beginning of the florescence for one time and use the Three Six Liquid Fertilizer at a concentration of 1: 300 in the florescence period.
ii. Rose: strong germination ability and abundant tillering; the branches and leaves are green and shiny with thick feeling of leaf; the size and number of flower increased, the color is beautiful, increase the taste and quality; bring forward the florescence 1 to 2 days earlier and elongate the florescence effectively; enhance the disease resistance of the plant and reduce the disease prevention frequency; increase the yield effectively.
Spray the Three Six Liquid Fertilizer at a concentration of 1: 500 at the beginning of the florescence period and spray the Three Six Liquid Fertilizer at a concentration of 1: 400 in the florescence period.
VIII. As to many crops which are affected by damage, disease or disasters:

Spray the Three Six Liquid Fertilizer at a concentration of 1: 400 to 500 for 1 to 2 times and it has an excellent prevention and recovery effect.
Cautions: 1. it takes about 22 to 25 hours for the greening effect of Three Six Liquid Fertilizer at a concentration of 1: 400 to 500. 2. A better effect can be realized under a higher temperature (Not to high) and a high degree of humidity. The effect of Three Six Liquid Fertilizer is not significant if the temperature is lower than 16℃ especially lower than 12℃. 3. It can be used with neutral and acid pesticide but should be mixed with them after dilution. 4. The product should be prepared right before the application, it should be stirred to be even and be diluted with water because it is hard to absorb if the concentration is too high. 5. It should be sprayed through a slim holeand it is better to spray the product on both the side of the leaf in order to increase the efficiency. 6. It is better to spray in the afternoon or in the evening because the high temperature, strong light at noon can make the product evaporate quickly. 7. As to crops in the preservation field, the dilution time can be increased and the dosage should be reduced according to the growth season and trend.
Application of Three Six pollution-free foliar fertilizer special for vegetables
Vegetable crops usually have a short vegetation period with fast growth speed and much disease and pest. The application of Three Six Liquid Fertilizer can promote the growth of root in the seedling stage; it can promote the growth of stem and leaf and the flower bud differentiation, increase the fruit setting percentage, reduce the occurrence of disease and pest, bring forward the maturity and shorten the growth season significantly.
I. The effect of the special foliar fertilizer on the appearance and physicochemical properties of vegetables
1) Appearance properties
The appearance of the vegetable products usually shows properties as follows after the application of Three Six pollution-free foliar fertilizer special for vegetables: 1. Solanaceous and gourd vegetables: the growth potential is strengthened, the stem becomes thicker, the leaf becomes green and thicker, the leaf area increases, the picking time has been prolonged and the evenness & regularity has been increased; 2. Leaf vegetables: the appearance becomes fresh and tender, the leaf becomes greener, the plant size increases, the regularity increases and the appearance becomes more attractive. 3. Root vegetables: the height of rootstalk increases, the diameter increases and the weight of single fruit increases.
2) Physicochemical properties
The Three Six pollution-free foliar fertilizer special for vegetables plays an important role in the improvement of the quality of vegetables especially in terms of increasing the EC value and the content of vitamin C. (Remark: the correlation between EC value and the nutrients in the tissue of products is that the higher the EC value is the better the flavor of vegetables will be; vitamin C is a kind of organic acid whose content is one of the indexes to evaluate the quality of vegetables.) Because the use of nitrogenous fertilizer decreases after the application of the Three Six pollution-free foliar fertilizer special for vegetables and the content of nitrate in all kinds of vegetables decreases correspondingly with an average decrease of 41.5% among which the figure is 46.6% in leaf vegetables and that had completely met the standard of safe, healthful and high quality products.
II. Supporting fertilizing technology of Three Six pollution-free foliar fertilizer special for vegetables
A. Principles for the application of Three Six pollution-free foliar fertilizer special for vegetables
Three Six pollution-free foliar fertilizer special for vegetables is a kind of amino acid foliar fertilizer and it mainly contains: active amino acid, large amount of nutrients (N, P2O5, K2O), middle micro-nutrients such as Mg, B, Mn, Cu, Zn, Fe, Mo and physiological activity regulator (Fermentation products). As a method of top dressing, Three Six pollution-free foliar fertilizer special for vegetables is just an assistant and supplementary method but not major fertilizing method during the fertilization process.
B. Supporting fertilizing technology
1) Fertilizing method: Three Six pollution-free foliar fertilizer special for vegetables can be divided into two groups, namely, mechanical foliar spraying (It can be mixed with pesticide) and root irritation among which mechanical foliar spraying is the major method and it is suitable to all growing periods of all kinds of vegetables. The root irrigation is good to the absorption of the amino acids contained in the Three Six pollution-free foliar fertilizer special for vegetables.
2) Concentration: The determination of the concentration can save the use of fertilizer, exert the maximum effect of the fertilizer and avoid the fertilizer damage. The concentration of Three Six pollution-free foliar fertilizer special for vegetables is closely related to the external environment, growing periods of the crops and the varieties of the crops. The spraying concentration of is usually 1: 300 to 500 while the concentration should be too high because vegetables in the seedling stage is weak and its endurance of fertilizer is weak also and the concentration should be 1: 400 to 500; a higher concentration such as 1: 300 can be used in the middle and late period of growing period; the concentration of root irrigation should be 1: 50 to 300 and a higher concentration can be adopted if the water content of the soil is high while the concentration should be lower is the water content of soil is low resulted from drought.
3) Frequency and dosage: Although the Three Six pollution-free foliar fertilizer special for vegetables has excellent yield increase effect, we suggest that it is better to use it for about 3 times per crop and use it another time for vegetables with a longer vegetation period and picking time respectively by considering the reason of labor cost and application custom. The dosage per time should be 50 to 300 ml while 50 ml will be enough for one mu of vegetable in the seedling stage whose leaf is not much and the plant is small; a dosage of 150 to 200 ml can be used per mu of vegetable when the plant becomes larger, the leaf becomes abundant and the leaf area becomes larger which need a larger amount of fertilizer.
4) Period of application
Several critical stages should be paid attention while using the Three Six pollution-free foliar fertilizer special for vegetables which are related to the critical period of nutrition and maximum efficiency period of nutrients, however, it is recommend to use under some particular circumstances.
a. Seedling stage: Use it in the period of culture of seedling and after the transplantation. It can promote the growth of root, stem and leaf and the flower bud differentiation, cultivate strong seedlings and strengthen the quality of seedling; it can accelerate the recovery of seedling and promote the growth if use it one week after the transplantation.
b. Florescence period, fruiting period: The demand for fertilizer is large in the florescence period and fruiting period in vegetables and the nutrients should be supplemented on time while the Three Six pollution-free foliar fertilizer special for vegetables can penetrate into the body of plant quickly through the horny layer of the leaf surface and exert its effect in a short period of time, it can also promote the blossom and fructification, increase the yield and quality and prolong the picking time.
c. Application under adversity: Three Six pollution-free foliar fertilizer special for vegetables can be adopted when the vegetables encountered with adverse environment and resulted in damages or influence on growth in order to restore the normal metabolism. Such as cold weather in the early spring, heavy rain with less sunshine, waterlog and drought and the application of Three Six pollution-free foliar fertilizer special for vegetables can enhance the stress resistance of plant and promote the normal growth.
5) Cautions during the application
a. The effect could be affected if there is a rain within 6 hours and a supplementary use is needed.
b. The application should be avoided from noon because it can evaporate quickly resulted from the high temperature and that will affect the absorption in the leaf.
c. The Three Six pollution-free foliar fertilizer special for vegetables should be stored in a cool and dark place and kept away from sunshine and we should pay attention to the period of validity.
d. Do not use the product excessively while the supplementary fertilization should be decreased especially in seedling stage.
e. It should be started from the cotyledon period if used in leaf vegetables in order to get an ideal effect; as to crops such as cucumber and cowpea, the product can be used in the seedling stage for just one time and it should be used mainly in the reproductive stage.
f. A better effect could be realized if it is used in a wet environment.
g. The concentration used in vegetable should b e 1: 400 to 600. Namely, 80 to 130 ml will be enough for one time per mu. If the dosage is lower than 50 ml/mu, the effect will not be ideal while if the dosage is higher than 200ml/mu and then it may suppress the crop on one hand and the cost will be too high on the other hand.
6) Supporting application technology for 4 major vegetables
a. Supporting application technology of Three Six pollution-free foliar fertilizer special for vegetables for solanaceous vegetables
Characteristics of the demand and absorption of fertilizer for tomato:
1 Cultivation of strong seedling is critical for the high yield of tomato. After 2 to 3 euphyllas come out, the flower bud differentiation begins and the vegetative growth and reproductive growth start simultaneously, the reproductive growth and flower bud differentiation could go well only when the vegetative growth is vigorous. If there is a vain growth and aging of seedlings and then the development of flower bud differentiation could be affected. The florescence period and fruit setting period (From the 1st inflorescence when a large bud comes out to the fruit setting period) are critical for the management of fertilization and insufficient nutrients and water supply can result in a slow development of fruit and a lower yield; if the nutrients supply is excessive then the florescence period and fruit setting period will be delayed and flowers and fruits could fall.
2 It is very important to coordinate the relation between fruit and leaf in order to realize a high yield. It is necessary to supply more sufficient nutrients and supplement fertilizer on time during the production of tomato in order to guarantee the sufficient supply of nutrients because tomato has a high yield, its plant size is large which means a large amount of nutrient is needed during its growth period. If there is not enough fertilizer, the plant will develop badly and the fruit is small and apt to fall; if the plant grows too vigorously and has too many branches, the consumption of nutrients will be increased and the flowers and fruits could fall. Therefore, we have to coordinate the relation between leaf and fruit in order to balance the source library.
Application technology of Three Six pollution-free foliar fertilizer special for vegetables:
It is important to cultivate strong seedling and to have more large sized fruit to guarantee a high yield. Therefore, the general policy while using the Three Six pollution-free foliar fertilizer special for vegetables is to use leaf surface application and root irrigation simultaneously in order to guarantee the using time and dosage.
1 Period of culture of seedling: It should be sprayed onto the surface of leaf when 2 to 3 euphyllas begin to expand in order to promote the growth of root, stem and leaf and the flower bud differentiation at a dilution rate of 500 times by using one time at a dosage of 100 ml per mu.
2 Use the product 7 to 10 days after the transplantation through root irrigation at a dosage of 200ml/mu and a dilution rate of about 300 times and that is good to rooting.
3 Fertilizer for fructification: Use the fertilizer for the first time at a dilution rate of 300 to 400 times and a dosage of about 150ml/mu on the surface of leaf when first fruit spur grew up and when the second inflorescence starts the fruit setting in order to regulate the distribution of assimilation products and balance the vegetative growth and reproductive growth.
4 Transition fertilizer for the florescence period Use the fertilizer for the first time at a dilution rate of 300 to 400 times and a dosage of about 200ml/mu on the surface of leaf when the fruit on the first cluster becomes mature while the young fruit transforms from the cell division period to the rapid expansion period and that can elongate the functional period of the leaf by more than 7 days and it is also good for the yield and quality. If needed another supplementary fertilization could be completed later on.
b. Supporting application technology of Three Six pollution-free foliar fertilizer special for vegetables for gourd vegetables (Cucumber)

Characteristics of the demand of fertilizer for cucumber:
The root system of cucumber is weak and it is sensitive to fertilizer. The root system is shallow with an early suberification and weak regenerative capacity. The ability of absorption of nutrients in the soil is weak and it can not bear the high concentration of the soil solution environment or the root and seedlings could be damaged by excessive fertilizer. However, cucumber grows fast especially its stem and leaves, for example, the growth amount of stem and leaf is 1 to 2 times larger than that of root system when the seedling is 40 days old while the growth amount of root system is 10 to 20 times larger than that of stem and leaf in cabbage at the same age. The characteristics of gourd vegetables can be described as follows: it has an early fruiting period with a large yield of fruit which lasts for a long time, the nutritorium begin the vegetative growth period and reproductive growth period in a certain time while the vine and leaf grow and the flowers and fruits begin to come out which means a large demand for nutrients. Thus, the fertilizer should be supplied sufficiently and evenly while the concentration should not be too high in order to guarantee the stable growth trend, balance the growth of fruit and leaf and to realize a high yield.
Application technology of Three Six pollution-free foliar fertilizer special for vegetables:
It is better to combine the foliar spraying and root irrigation together and control the dilution rate according to the biological characteristics and fertilizer demanding characteristics of cucumber under a principle of low concentration and high frequency in order to ensure the sufficient nutrients to cucumber which can promote the stable growth potential, early fructification and high yield of fruit.
1 Spray the fertilizer for the first time at a dilution rate of 500 times and a dosage of about 150 ml/mu on the surface of leaf 7 to 10 days after the transplantation. 
2 Spray the fertilizer on the surface of leaf after the fructification: Spray the fertilizer for 2 to 3 times at a dilution rate of 300 to 500 times and a dosage of about 150ml/mu on the surface of leaf for every 15 to 20 days after the fructification.
c. Supporting application technology of Three Six pollution-free foliar fertilizer special for vegetables for leaf vegetables

Autumn cauliflower
It can enhance the growth potential of the plant, increase the commodity characteristics and disease resistance, bring forward the maturity stage for about 7 days and increase the yield which can be described as follows: thick leaf, dark green color of leaf; the ball-flower is solid and white, the single ball is large in size with an early picking time.
Use Three Six pollution-free foliar fertilizer special for vegetables at a concentration of 1: 400 in the transplantation period and squaring stage respectively.
Cabbage stalk
The cabbage head is the edible part of cabbage which has a strong ability on the absorption of nutrients contained in the soil compared to other vegetables which means it is a crop which needs a large amount of fertilizer with a strong endurance of fertilizer. Therefore, we have to supply it with sufficient nutrients in order to meet its demand for nutrients especially in the rosette stage and heading stage which are critical to the final yield in order to promote the formation of rosette leaf and large and solid head. The application of Three Six pollution-free foliar fertilizer special for vegetables can promote the growth of rosette leaf and ensure the formation of large head.
Method of application:
1 Use the fertilizer for one time at a dilution rate of 400 to 500 times and a dosage of about 200ml/mu on the surface of leaf through spraying or at a dilution rate of about 300 times and a dosage of about 300ml/mu after the transplantation through root irrigation 7 to 10 days after the transplantation.
2 Spraying on the surface of leaf: Use the fertilizer for one time at a dilution rate of 400 to 500 times and a dosage of about 200ml/mu and a dosage of about 150ml/mu on the surface of leaf through spraying for two times successively at an interval of 15 to 20 days in the rosette stage and at the beginning of the heading stage
Green leaf vegetables (Including spinach, green vegetables, celery and lettuce)
The growth rate is high, the leaf is thick and dark green in color with little yellow leaves, the net vegetable rate is high with shortened life circle, the yield has been increased, it can be put to the market earlier, the quality and commodity characteristics increased and the yield increased significantly.
Method of application:
Foliar spraying is the major method; use the fertilizer for 2 to 3 times at a dilution rate of 400 to 500 times and a dosage of 100 to 150ml/mu at an interval of 10 to 15 days.
d. Supporting application technology of Three Six pollution-free foliar fertilizer special for vegetables for root vegetables
Characteristics of the demand of fertilizer for radish:
The vegetative period of radish can be divided into three periods which includes germination period, seedling stage and fleshy root growth period. The demand for N, P and K is small in the germination period among which the demand for N is the most, P is the second and K is the last one. The proportion between N, P and K in the seedling period is the same compared to that of the germination period with a less demand of fertilizer. The absorption for N and P by the root system is two times larger in the rosette stage which is more than 2 times larger than that of seedling stage among which the demand for K increased by 6 times and the absorption of K is the most which is followed by N and P; the demand for N, P and K increased rapidly in the fleshy root growth period and a large amount of water and fertilizer is need to support the growth of fleshy root.
Method of application: 
1 Use the fertilizer for one time at a dilution rate about 500 times and a dosage of about 100ml/mu when 2 to 3 euphyllas come out in the seedling stage.
2 Use the fertilizer for one time at a dilution rate about 400 times and a dosage of about 150 to 200ml/mu through spraying on the surface of leaf in the rosette stage.
3 There is a large demand for fertilizer in the fleshy root growth period. The product can be used twice through both spraying and root irrigation. Use the fertilizer for one time at a dilution rate of 400 to 500 times and a dosage of about 150 to 200ml/mu on the surface of leaf through spraying or at a dilution rate of about 300 times and a dosage of 300ml/mu through root irrigation at an interval of about 10 days.
III. Economic, social and ecological benefit
1. Economic benefit
The application of Three Six pollution-free foliar fertilizer special for vegetables not only increased the yield of vegetable but also increased the economic income of vegetable producers.
2. Social benefit

Vegetable products produced by the application of Three Six pollution-free foliar fertilizer special for vegetables has a superior internal quality than vegetable products produced by using conventional fertilizer, especially the content of nitrate in the leaf vegetables decreased significantly which is good to the guarantee the quality of pollution-free product and the health of people.
3. Ecological benefit

The average amount of fertilizer used in vegetables decreased by about 14.5% among which the major fertilizer is nitrogenous fertilizer which can decrease and prevent the loss of nitrogenous fertilizer and pollution of water which can result in the eutrophication of water, preserve the agricultural ecological environment and promote the sustainable development of vegetable production.
Appendix:                 

Method of application
	Method of application
	Adaptable crop
	Dilution rate
	Amount of diluent
	Cautions

	Seed soaking
	Gramineae grain crops, vegetables, cotton, etc
	500—600
	The same weight as the seed or increased by 0.5 to 1 time
	1. The time for seed soaking ranges from 2 to 6 hours which can be shortened as the temperature increases
2. Cotton seed should be soaked after the linter is peeled off.

	Irrigation
	After the transplantation of the seedling, Before the sodding, in the seedling stage of drilling seed
	200—400
	50—100kg/mu
	1. Irrigate the soil near the root in the seedling stage.
2. The dilution rate is determined according to the water content of soil.

	Spraying (Spraying on the surface of leaf)
	Several kinds of field crops and cash crops, especially crops whose leaves are harvested
	Seedling stage 500—600; growth stage 300—400
	Seedling stage 20—40 kg/mu; growth stage 50—100 kg/mu
	1. Spray the fertilizer when the young leaves come out and when the leaf spreads which is a sensitive period, like: vigorous growth period of tobacco and the fruit setting period of fruit trees and solanaceous vegetables.
2. Spray the fertilizer at an interval of about 10 days for 2 to 3 times successively.


Reference of the amount of diluent
	Dilution rate
	Liquid fertilizer
	Amount of water for dilution
	Remarks

	200 times
	100 ml
	20 kg
	1. Spraying amount of the diluent of liquid fertilizer:
Seedling stage: 15-25kg/mu
Seedling stage of field crops: 20-40kg/mu
Vigorous growth period: 40-100kg/mu
Fruit setting period: 40-100kg/mu
2. The water used in the dilution of liquid fertilizer should be better taken from clean river, tap water or other fresh water (Soft water)
3. The liquid fertilizer left after the spraying can be used in the root of the crops.

	300 times
	100 ml
	30 kg
	

	400 times
	100 ml
	40 kg
	

	500 times
	100 ml
	50 kg
	

	600 times
	100 ml
	60 kg
	


5.3 Application of Three Six Brand Ethephon Liquid 40%
Ethephon
[English generic name]: Ethephon (ANSI)
Usual name: 2-Chloroethylphosphonic acid; Chlorethephon

Chemical name: 2-Chloroethylphosphonic acid
Product name: Ethephon, or called Yishiling and Cuishuli
Chemical Structure Formula:
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Molecular formula: C2H6ClO3P

Molecular weight: 144.5
Physical and chemical properties: the product is a liquid whose color varies from colorless to light brown; the pure product is a white crystalline solid with its melting point of 74 to 75℃. It is easily soluble in water, ethanol and acetone, it is slightly soluble in benzene, dichloroethane and chloroform and it is insoluble in petroleum ether. It is very stable in acid medium and it can emit ethylene through gradual degradation if the pH value is above 4.5 and the degradation speed increases as the increase of pH value.
Preparation: Ethephon Liquid 40%
Toxicity: it is low poisonous to human life and livestock. The LD50 for rat is 4229mg/kg through acute oral administration of the original medicine while the LD50 for rabbit is 5730mg/kg through acute percutaneous administration. It may stimulate the skin, mucosa and eye. It is low poisonous to fishes and bees. It can decompose into phosphoric acid and release ethylene inside the plant without residual toxicity.
Physiological function: Ethephon is a broad-spectrum plant growth regulator which can be absorbed by the plant easily. It can enter the body of plant through the stem, leaf, flower and fruit after the application and it can release ethylene under the effect of cell sap, increase the activity of katalase inside the plant and regulate the growth & development and the metabolism of the plant. This exogenous ethylene exerts the physiological function as the entogenous ethylene which is a kind of hormone inside the plant. It can break the dormancy of the seed, control the apical dominance, promote the development of female flower, increase the effective tillering, promote the maturity of fruit and falling of organs, shorten the vegetation period of crops, make the crops become dwarf, prevent the lodging of crops, promote the maturity and yield, improve the quality and increase the yield and output value.
Cautions: ① Ethephon can not be used with It can not be used with alkaline pesticide or fertilizer or else it will degrade and lose its effectiveness quickly. It is better to add about 0.2% neutral washing-powder to serve as humectant while using the Ethephon Liquid 40% in order to increase the effectiveness. ② Ethephon has a strong physiological activity and it may damage the crops by excessive application instead of good effects if used it incorrectly. Thus, the dosage varies by the varieties, temperature and fertility. The application concentration should be lowered if the plant is small resulted from drought, insufficient fertility and other reasons; on the contrary, the concentration should be increased if the maturity is abnormal resulted from excessive rainfall, sufficient fertility and low temperature. ③ Ethephon is highly acid and it can corrode metals, containers, skin and clothing. Gloves and glasses should be used during the operation and the spraying tools should be cleaned completely after the operation.
Range of application and method of application
It is suitable to rice, cotton, tobacco, wheat, fruit and vegetables. Different methods can be used such as spraying onto the surface of leaf, fruit and whole plant (Spraying method) or by soaking the fruit according to different crops and usages.
1) Accelerating maturity of apple and pear, spray the Ethephon Liquid 40% through out the whole tree at a concentration of 1; 800 to 1000 3 to 4 weeks before the maturity of the fruit and the maturity of fruit can be brought forward by 10 to 15 days in apples and pears.
2) Pick off the fruits in the white maturity period (Cyan tomato whose size is large enough but the color has not changed to red), soak the fruits in the Ethephon Liquid 40% at a concentration of 1: 100 to 400 for one minute, then take them out and put them in a bamboo basket, hotbed or green house while the temperature is controlled ranging from 20 to 25 ℃, most of the fruits will become red 2 to 3 days later, the proportion of red fruit is more than 1 time higher compared to that of the group which is not treated by the product. Also, the Ethephon Liquid 40% can be smeared onto the fruit after the veraison at a concentration of 1: 400 and that can bring forward the maturity or make the fruit become red earlier by 4 to 6 days. The product can be also sprayed throughout the whole plant, however, the leaves may become yellow or fall down if the temperature is too high which can affect the growth of fruit in the later period. Therefore, the product should not be sprayed too early.
3) It can control the vain growth and increase of the number of female flower in cucumber. Spray the Ethephon Liquid 40% through out the whole plant at a concentration of 1; 2500 to 4000 for 1 to 2 times at an interval of 10 days when 4 euphyllas on the seedling begin to spread. It can generate female flower on the 4th or 5th eustipes which is good to the prematurity and high yield. The effect is better in autumn cucumber compared to that in spring cucumber. The fertilizer should be supplemented on time because the number of female flower will increase after the spraying the Ethephon or there will be a large amount of absorption. The flower thinning and fruit thinning will be needed if necessary in order to increase the yield in the early stage and the total yield. Ethephon is not suitable to early ripening varieties whose female flower come out early with a large number. Ethephon is also suitable to control the vain growth of the cucumber planted in plastic tents and the concentration should not be too high and the growth of cucumber will be depressed if the concentration is higher than 1: 2000.
4) It can control the vain growth and increase of the number of female flower in pumpkin. Spray the Ethephon Liquid 40% through out the whole plant at a concentration of 1; 2700 for 3 times at an interval of 10 to 15 days when 4 euphyllas on the seedling begin to spread. The number of female flower can be increased while the number of male flower can be decreased, the maturity can be brought forward by 7 to 10 days and the yield can be increased by about 20%.
5) It can control the vain growth and increase of the number of female flower in bottle gourd. Spray the Ethephon Liquid 40% through out the whole plant at a concentration of 1; 2700 for 1 time when 6 euphyllas on the seedling come out and that can bring out the female flower in the 10th to 11th eustipes of the major vine which can spread to the 20th and 22nd eustipes with short merithal between plants, dark green leaves and strong stress resistance. Spray the Ethephon Liquid 40% through out the whole plant at a concentration of 1; 2700 for another time when 10 euphyllas on the seedling come out and that can bring out the female flower after the 18th to 20th eustipes of the major vine. In addition, the water supply and fertilization management should be strengthened and that can increase the yield of bottle gourd by 34.0% to 64.2% in the early stage, bring forward the maturity by 7 to 10 days and increase the total yield by about 20% or even 60% sometimes.
6) It can promote the maturity of persimmon in addition to deastringency. Spray the he Ethephon Liquid 40% at a dosage of 250 to 500 ppm until the fruits are all wet by adding 0.2% detergent as the spreader and the fruit can become mature after 3 to 5 days. The picking time can be brought forward by 20 to 30 days usually. Also the fruits in the basket can be soaked in the solution mentioned above for 3 minutes and the deastringency process can be completed within 3 to 10 days. The fruits treated in this way are soft with excellent flavor which is the most popular method currently.
The mechanism that Ethephon can promote the maturity of persimmon can be described as follows: a large amount of soluble tannin is contained in the fruit shortly after it is picked which results in the hard and astringent flavor of persimmon and that is not suitable for people to enjoy. Ethephon can release ethylene after it enters into the fruit and then transforms into acetaldehyde which can combine with tannin to form the insoluble tannin and that can soften the fruit in addition to deastringency in order to promote the maturity of the fruits.
7) It can promote the maturity of cotton. The correct application of Ethephon can promote the maturity of cotton boll and bring forward the opening of a boll by 7 to 10 days, increase the yield by 6.4% to 10.2% and increase the income per mu by 26 to 40 Yuan.
Application time. Ethephon can only release ethylene when the temperature is above 20℃ which means the dry and hot weather can increase its effect. Therefore, the application should be completed 20 days before the frost season when 80% of the plants have cotton bolls for 40 to 45 days and the high temperature is above 20℃. If there is a rainfall within 12 hours after the application a supplementary application should be made. As to specific application time, it is usually around October 5th in the Huanghuaihai Plain.
Application concentration. The concentration is better to be controlled within 1: 300 to 400. Normally, 100 to 150 g of the product and some 60 kg of water should be used per mu of cotton field to formulate a solution at a concentration of 0.15% to 0.25% which can be used to spray the crop. The concentration can be increased but no more than 0.3% if there is a heavy vain growth or the cotton field has to be vacated for other uses.
Method of application. The application should be completed in two times if there is a heavy vain growth or the cotton should be vacated for the cultivation of wheat because the young bolls in the upper position could be affected if complete the application within one time. Namely, spray the bolls in the middle and lower part of the plant in the second and last third of September while spray the cotton bolls on the top of the plant for another time when the opening of a boll starts in the first third of October. The product should be sprayed onto the cotton bolls as possible as you can because of the low conduction rate after the absorption. Pick the cotton bolls that have started the opening of a boll before spraying the product in order not to contaminate the cotton or decrease the quality of cotton.
Pay attention to the selection of fields and cotton field which is suitable for intercropping with properties such as strong in vain growth, late maturity and strong in late growth ability. It is not suitable for well growing plants or plant with a trend of senilism or else the cotton will wilt too early and result in a decrease of yield. As to seed-breeding field, it is not recommended to use the product or the germination rate of cotton seed may be reduced.
8) It can promote the maturity of date at a concentration of about 300mg/L which can be adjusted according to the temperature and period.
9) Rubber plant Use Ethephon Liquid 40% to formulate a solution by adding water at a rate of 4 to 10 times and smear or spray the solution onto the tree bark in the tapping period.
10) Rice Spray the Ethephon Liquid 40% at concentration of 1: 400 for one time in the 5 to 6 leaf period of the seedling and 15 to 20 days before the transplantation in order to strengthen the seedling, make the seedling become dwarf and increase the yield.
11) Wheat Spray the Ethephon Liquid 40% at a dosage of 300 to 450 g by adding 50 kg of water per mu on the sure face of the leaf at the beginning of the elongation stage in order to make the plant become dwarf which is good to the prevention of lodging. Use the Ethephon Liquid 40% at a concentration of 1: 300 to 800 throughout the whole plant from the booting stage to the heading stage and that can result in the male sterility.
12) It can promote the maturity of tobacco leaf through treatment of stem and leaf or treatment of tobacco leaf after the picking.
1 The treatment of stem and leaf is usually done through spraying the product throughout the whole plant. As to spring tobacco, spray the Ethephon Liquid 40% at a dosage of 62.5 to 87.5 ml and a concentration of 1: 500 to 700 mg/kg per mu in the maturity period by adding 50 to 100 kg of water and the leaves of the plant will change from green to yellow like the circumstance of normal maturity 3 to 4 days later. As to tuber pinellia tobacco, the concentration should be increased to 1000 to 2000 mg/kg and the light green leaf can change to yellow 5 to 6 days later; the treatment of stem and leaf can be also completed through partial smearing by smearing the solution which is prepared by using 15% Ethephon solution around the bottom of the stem near the leaf base or by ripping away the epidermis of the stem at a length of about 4 cm and a width of about 1.5 cm lengthwise and smearing Ethephon. After 3-5 days, the tobacco leaves above smearing part will maintain the yellow color after discolourization. 
2 Treatment after the picking time. It is complemented mainly through soaking the newly-picked leaves in the Ethephon solution at a concentration of 1: 500 to 1000mg/kg and roasting after that which can result in darker yellow leaves. During the roasting process, a container that contains an Ethephon solution at a concentration of 450 to 700mg/kg can be used and it can release ethylene gas which can promote the leaves to become yellow, decrease the content of nicotine, increase the sugar content and increase the quality and grade of tobacco.
3 The following aspects should be paid attention in order to enhance the effects.
a. As to tobacco black leaf that does not become yellow during the roasting period after the maturity period which is resulted from the excessive nitrogenous fertilizer used in the soil. That can be solved through the successive spraying of Ethephon for 2 to 3 times.
b. Pay attention to the application time and concentration of Ethephon. If the product is applied too early or used at an extremely high concentration the yield of tobacco leaf will decrease.
c. It is the best to spray the Ethephon on the back of the leaf in order to get a ideal effect. The Ethephon can not be used with alkaline pesticide which can result in a rapid degradation of Ethephon.
13) To promote the maturity of grape. Use the Ethephon Liquid 40% at a dosage of 25 to 62.5 ml by adding 50kg of water (Equals to a concentration of 200 to 500mg/kg) for 2 times successively at an interval of 10 days in the rapid expansion period of the grape.
14) Spray the Ethephon Liquid 40% at a concentration of 1: 800 in the 3 leaf period of soybean which can increase the yield; the yield of peanut can be increased if spray the Ethephon Liquid 40% 4 weeks ahead of the harvest, in addition, spray the Ethephon Liquid 40% at this concentration can bring forward the maturity of coffee, beet and tangerine before the maturity.
15) Spray the Ethephon Liquid 40% can promote the falling of hawthorn because the fruit size is small in hawthorn which cost a lot of time. If beat the trees by using stick and that will make a great damage to the leaves and the quality of hawthorn and it also affect the yield of next year. If pray the Ethephon Liquid 40% which can promote the falling of hawthorn and then the picking time can be shortened in addition to the protection of the quality of the fruit. Spray the Ethephon Liquid 40% at a dosage of 500 to 600 ppm onto the canopy one week ahead of the harvest and it is better to spray the product onto the infructescence after 3 in the afternoon until the surface of the fruit begins to drop water. Some 3kg of the product will be enough for a plant with a yield of 50kg/plant. Cover the tree plate with plastic cloth 6 to 7 days after the spraying of Ethephon Liquid 40% which should be braced by two people and then a person begins to vibrate the tree and the fruits will fall onto the plastic cloth.
16) Corn. Spray the 50 ml of Ethephon Liquid 40% by addition of 15kg of water per mu in the late period of interior leaf and that can dwarf the height of plant by about 25cm, thicken the eustipes, increase the proportion of double ear of grain, enhance the ability against lodging, decrease the occurrence of bold top, increase the number of lateral root, decrease the length of the tassel neck and bring forward the maturity period by 3 to 5 days.
17) Watermelon. Use a gauze which has been dipped into the Ethephon Liquid 40% solution at a concentration of 200 to 300ml/L to smear the surface of the fruits and that can bring forward the maturity by 5 to 7 days. The soluble solid of the juice can be increased by 1 to 3% and the sugar content and saccharinity has also been increased.
18) Pumpkin. Spray the Ethephon Liquid 40% solution at a concentration of 100 to 200ml/L when 2 to 3 euphyllas of the pumpkin come out and that can increase the fruit setting percentage of the female flowers.
19) Application of Ethephon on flowers. ①Spray the Ethephon Liquid 40% solution at a concentration of 1000ml/L onto the stem and leaf of chrysanthemum and that can depress the merithal elongation and development of flower bud in chrysanthemum. ② Soak the seedball of Dutch Iris in the Ethephon Liquid 40% solution at a concentration of 500 to 1000ml/L for 12 to 14 hours and that can break out the dormancy and promote the squaring stage and florescence. ③ If treated by Ethephon Liquid 40% solution at a concentration of 10ml/L the florescence of lily, African daisy and marigold can be brought forward.
20) Banana. Soak the fruits in the Ethephon Liquid 40% solution at a dilution rate of 300 to 500 times for 10 seconds or spray the Ethephon Liquid 40% at a dosage of 1000 to 8000 ppm and that can bring forward the maturity by more than 4 days without adverse effect on the quality of banana.
21) Ginger. Soak the seed of ginger in the Ethephon Liquid 40% and that can promote the germination of ginger, increase the number of buds and increase the yield by 20% to 30%. The method can be described as follows:
Select the healthy, strong and round rootstalk which has a large amount of buds as the seed in the cellar. Just before the sowing, take the ginger seed out and dry it under the sun for 1 to 2 hours for disinfection and change the concentration to 250 to 400 ppm, then soak the seed into the solution for 15 minutes because the bud may be damaged if soak it for too long time. Take the seed out which can be used in the sowing.
The concentration should be strictly controlled which can not exceed the concentration mentioned above while soaking the seed using Ethephon. In addition, boron, zinc and molybdenum may be supplemented according to the growth in the middle and late period in order to slow down senilism and promote the accumulation of photosynthetic product in the late period because Ethephon can accelerate the aging of leaf which makes the plant has a trend of senilism physiologically.
5.4 Application of Three Six High Efficient Biological Source Drug Fertilizer
High Efficient Biological Source Drug Fertilizer is the optimal combination of Three Six Brand Gibberellin and Amino Acid Liquid Fertilizer which have different functions and it is a newly-developed product with new dosage form, new purpose which can increase the yield of crops significantly with great convenience. The program had been listed into the Transformation of Scientific and Technological Achievements Program of the Ministry of Science and Technology and also the Transformation of Scientific and Technological Achievements Program of Shanghai in November in 2005.
The methods of application are listed below just for reference according to repeating trials and the using customs of the farmers and economic factors. (Calculated in 50 kg/mu)
5.4.1 Table of Optimal mixture ratio between Three Six Amino Acid Liquid Fertilizer (A) and Gibberellic Acid Granule 40% (B)
	Crop
	Variety
	Test method
	Time of application
	Optimal mixture ratio
A (ml/mu) + B ( g/mu)

	Celery

Strawberry
Strawberry

Caraway
Caraway
Garlic

Eggplant
Cabbage

Amaranth

Pickled cabbage Spinach
Spinach
Green vegetable

Garden chrysanthemum
Tso tao
Cucumber
Lettuce
Lettuce Tomato
	HuxinHuangqin
Xintun No.1
Xintun No.1

Thai heat-resistant coriander
Thai heat-resistant coriander

Not known

Heilongchangqie
Xinglv No.1
Danhong Amaranth
Guangmingjinsijie
Large leaf spinach
Pingcheng No.5
Dabanye
Large leaf Tso tao
Jinchun No.4
Italian Naichoutai
Cooperation No.906
	Flowerpot test

Large tent area
Middle tent area

Flowerpot test
Tent area 
Flowerpot test
Tent area
Flowerpot test
Flowerpot test

Flowerpot test

Flowerpot test

Flowerpot test

Flowerpot test

Flowerpot test

Tent area
Flowerpot test
Tent area
	6-7 leaf
Early florescence, young fruit period
Florescence young fruit period, young fruit period
5-6 leafs
6-7 leafs
3-4 leafs
Young fruit period 
11-12 leafs
10-11 leafs
15-17 leafs
8-9 leafs
6-8 leafs
16-18 leafs
15-17 leaf
Young fruit period 

2-3 leafs
Young fruit period
	100+2.5

First time 100+1, second  time 50+1

First and second time100+2

50+6
50+6, 100+4
50+4, 100+2

50+2, 100+1

100+8

100+2
100+2, 100+3, 150+4

100+4

50+4, 100+2

100+8, 150+4

100+8

50+1, 50+2

50+1, 100+2

100+1


5.4.2 Application of the technology of Three Six Amino Acid Liquid Fertilizer and Gibberellin in rice
The application of gibberellin is mainly to increase the number of grain, setting percentage, number of productive ear and plant height; the application of Three Six Amino Acid Liquid Fertilizer is mainly to increase the number of seed, setting percentage and thousand seed weight; the effect through combination will increase the number of seed, number of productive ear, setting percentage and thousand seed weight which will ultimately increase the yield of rice effectively.
1) Excellent reproductive status
a. Strong seedling and plenty of low position tiller
The color of the leaf changes into dark green significantly 3 to 4 days after the spraying and the leaf is large, thick, strong and shiny, the root is white with less occurrence of disease, the seedling is clean and strong, the stem is thick with plenty of early trillering, all these have laid the foundation for early germination and a large number of ear.
b. Strong resistance, thick stem and less occurrence of disease
Spray liquid fertilizer+ gibberellin, the stem become thicker which is good for the ability against lodging, the immunity and disease resistance can be increased and prevent the occurrence and development of many kinds of disease. 
c. Less occurrence of incomplete panicle exertion of ear, even ear stratum
The plant height increased after the spraying of liquid fertilizer+gibberellin and that solve the problem of incomplete panicle exertion that had lasted for years, promote the evenness of ear stratum and make the ear come out early and even.
d. The leaf is green, large, thick and strong which can prevent the occurrence of senilism effectively.
The maintenance of functional leaf (Especially sword leaf) and the compatibility of seed in the milking and fructicative period is not only the foundation to guarantee the strong seedling and maturity but also the critical point to increase the number of fruits and the weight of single fruit.
e. A large number of fruit and high weight of single fruit.
A large number of fruit and high weight of single fruit are two major factors of the three major factors which guarantee the high yield of crop.
2) Increase the yield and income
The yield increase of rice has not only increased the social benefit but also increased the economic income of farmers. Calculated by the protective price which is 1.50 Yuan/kg, the economic income can be increased by 61.50 Yuan per mu for each crop while the number will be about 120.0 Yuan as to double cropping rice.
Review:
The application of the technology of Three Six Amino Acid Liquid Fertilizer + Gibberellin can promote and enhance the activity of rice plant with good growth trend; the root system is strong with a large proportion of white root; the leaf is large, thick, strong and shiny; the tillering is early with a large number of low position tiller; the stress resistance is strong, the plant recovers quickly after the transplantation in addition to the early striking root; the stem is strong which is good for prevention of lodging; both the full heading stage and maturity stage can be brought forward by 1 to 2 days, it can prevent and relieve the hazard of cold dew wind effectively in late rice, it can increase the immunity and disease resistance, relieve the hazard of pest; no senilism, plenty of seed, large weight of single seed, green leaf, green stem, completely filled seed, yellow seed and high yield.
Application: 
1. Seedling stage: spray the liquid fertilizer at a dosage of 50 to 100 ml per mu in the 2 to 3 leaf period when the seedling age reaches about 25 days and that can strengthen the seedling, promote the germination and the low position tiller and its expansion and maintain the clean seedling; the application is better be completed twice if the seedling age is around 35 days among which the first time should be done in the 2 leaf period at a dosage of 50ml per mu while the second time should be done 5 to 7 days before the pulling of seedling at a dosage of 100ml per mu and that can enhance the ability against injury after the transplantation, make the new root come out early and the plant recovers quickly after the transplantation in addition to the early striking root. As to seedling that had been affected by cold weather, pesticide, fertilizer and disease, the liquid fertilizer should be used at a dosage of 50 to 100ml per mu in order to promote the recovery and growth.
2. Around the pulling of seedling: field that has been used twice needs no more application while field that has been used only one time should use the liquid fertilizer at a dosage of 100 ml per mu 3 to 4 days ahead of the pulling of seedling in order to strengthen the ability against injury or use the liquid fertilizer at a dosage of 100ml per mu within 3 to 5 days after the transplantation in order to promote the plant recover quickly in addition to the early striking root.
3. Ahead of the booting stage: field that has a weak growth trend, light color and insufficient fertilizer used to promote the florescence should use the liquid fertilizer at a dosage of 100ml per mu from 3 to 5 days ahead of the booting stage to the beginning of the booting stage. It can promote the growth and color change and the production of large ear and increase the volume of chaff. As to field that has a strong growth trend, dark green leaves and sufficient fertilizer used in the booting stage the application of liquid fertilizer can be eliminated.
4. After the begging of the heading stage: use 100ml of the Three Six Liquid Fertilizer + 2.0g of Gibberellic Acid Granule 40%/mu when 5% to 7% of the plants start the heading stage, the application can be delayed to when 15% to 20% of the plants start the heading stage (920 should be decreased to 1.5 to 1.0g) when the temperature keeps high continuously or there is a heavy rain; the application can be delayed to when 20% of the plants start the heading stage (920 should be decreased to 1.0g) when the height of plant is above 110cm or the stem of the variety is thin and weak; as to large ear varieties that have a long milking and fructicative period, obvious characteristics of second milking and early and quick fading of leaf, the application should be done twice among which 100 ml of the Three Six Liquid Fertilizer + 2.0g of Gibberellic Acid Granule 40%/mu should be used when 5% to 7% of the plants start the heading stage for the first time and spray the liquid fertilizer at a dosage of 100 ml per mu about 10 days after the first application. That can promote and maintain the activity of root and leaf and compatibility of grain, strengthen the stem, reduce the occurrence of disease, elevate he ear position of the lower position ear, increase the fruit setting percentage and weight of single grain and realize the green leaf and stem and completely filled and yellow seed.
Note: ① The amount of water added in should be 400 to 500 times of the liquid fertilizer (Namely, add 40 to 50kg of water for each 100 ml of liquid fertilizer). ② Stir the solution after adding the 920 in order to make it dissolve. ③ The liquid fertilizer should be sprayed on both sides of the leaf completely. ④ Spray the product in the afternoon and avoid the application at noon when the temperature is extremely high. ⑤ It can not be used with alkaline pesticide. ⑥ A supplementary spraying should be completed if there is a heavy or middle rain within 8 hours after the spraying which may decrease the effect of the fertilizer.
5.5 Practical question and answer
5.5.1 What effects does gibberellin (920) take on retooning rice?
The major effects of 920 on retooning rice can be described as follows: ①Promote the germination and formation of tillering significantly; ② Promote the heading stage evenly with centralized heading stage with less ineffective tillering and the ventilation condition has been improved in the rice field; ③ Promote the growth of retooning rice effectively, improve the economic character and ear structure and increase the fruit setting percentage and thousand seed weight.
5.5.2 How to use gibberellin (920) on retooning rice correctly?
The application of 920 on retooning rice should be done in two times. The first application should be done in the day when the picking time ended at a dosage of 7.5g per hectare by formulating a solution at a concentration of 20mg/L (20ppm) by adding water; the second time should be done at a dosage of 15g per hectare by formulating a solution at a concentration of 20mg/L (20ppm) by adding water when 20% of the plants start the heading stage. In the preparation of 920 solution, water soluble granule, soluble tablet or emulsified oil can be used directly while as to crystalline powder, the solution should be made by using a small amount of ethanol to dissolve the powder and then diluting the solution by adding water.
5.5.3 How about the effects of gibberellin (920) on retooning rice?
The production practice in Jianghan Plain in recent years in the retooning rice field showed that the application of 920 can increase the yield of retooning rice significantly without restrictions of varieties and environment which means an increase of yield of about 20%.
5.5.4 How to dilute the pesticide correctly and scientifically?
To dilute the pesticide correctly, reasonably and scientifically is a critical condition for saving money, preventing waste, guaranteeing the effect and using the pesticide safely. Here, we are going to make some introduction on the dilution method of all dosage forms of pesticide in order to provide the farmers a correct when they dilute the pesticide.
I. Dilution method of powder pesticide: no dilution is needed for powder pesticide normally; however, a right amount of plugging compound (Such as husk) can be used when the plant becomes high and dense in order to spray the pesticide evenly on the surface of the plant while diluting the product. A small amount of plugging compound should be taken firstly and blend the powder into it and then stir them repeatedly until all the plugging compound is used up. During the dilution process we should pay attention to the complete protection measures in order to prevent the occurrence of toxicosis.
II. Dilution method of wettable powder: a two step measure should be adopted usually, namely, use a small amount of water to formulate a dense mother solution and stir it fully, then put it into the pesticide barrel for the final dilution. Because the powder usually forms a big granule if the quality of the powder is not good enough which can sink to the bottom while it is not fully dissolved if we put the powder into the barrel directly and the further stirring is difficult. The problems we should pay attention to is that the amount of water we use in the preparation should equal to the total amount that is needed or the concentration of the expected pesticide solution will be affected.
III. Dilution method of liquid pesticide: it has to be determined according to the amount of dilution rate and the activity of pesticide. As to pesticide used for prevention, it can be diluted directlym namely, put the water needed in the prepared barrel, then put the pesticide slowly into the water, stir it by a stick, then it can be used in the spraying process. If a large amount of pesticide is needed in a large area of field for the prevention of disease and pest, a two step method should be adopted, the specific method can be described as follows: use a small amount of water to formulate a dense mother solution and then put it into the water already prepared according to the dilution rate and stir it until it is well distributed.
IV. Dilution method of granule pesticide: granule pestidice usually has a low content of effective constituent which is usually more than 5%. Therefore, the granule pesticide can be used after the dilution of plugging compound such as small soil grain which is dry and even or homogenous chemical fertilizer but the granule should be mixed evenly with the plugging compound during the operation. However, we should pay attention to the pH value of the pesticide and chemical fertilizer which are used as plugging compound in order not the cause the degradation of pesticide after the mixture.
5.5.5 How to identify if the pesticide has lost its effectiveness?
Identification method of emulsified pesticide: observation method, if there is any sediment or flocculation in the pesticide, the pesticide bottle can be put into hot water and leave it along for 1 hour and it means the pesticide is still effective if the sediment or flocculation disappears; or it means the pesticide can not be used any more. Shaking method, if there is a stratification which has oil slick on the top and sediment at the bottom in the pesticide bottle, then shake the bottle heavily in order to make the pesticide even and leave it along for 1 hour, it means the pesticide has lost its effectiveness if there is still a stratification. It means the pesticide still has its effectiveness which can be used continuously if the stratification disappears.
Identification method of emulsified pesticide: suspension method, take 50g of the powder pesticide into the glass bottle, add a small amount of water to make it into a mash, then add a right amount of water and stir it until well distributed, leave it along for 10 to 20 minutes, high quality pesticide powder has small granules which precipitate slowly; while pesticide powder that has lost its effectiveness has a large amount of sediment which precipitate quickly. Ignition method, take 10 to 20g of the pesticide powder onto a metal plant for ignition, it means the pesticide is still effective if there is a white smoke or the pesticide has lost its effectiveness. Observation method, it means the pesticide has lost its effectiveness if there is a agglomeration which can not be broken easily and it can not be used any more.
Identification method of wettable powder pesticide: take a glass of water, scatter a small amount of pesticide on the surface of the water slightly, the pesticide has lost its effectiveness if it can not dissolve in the water 1 minute later. In addition, take a glass of water, scatter 1g of the pesticide into the glass, stir it completely, it means the pesticide has lost its effectiveness if there is a precipitation quickly and the liquid level is semitransparent.
5.5.6 What are the cautions while using the plant growth regulator on fruit trees (Crops)?
Plant growth regulator is a organic compound produced through fermentation process or artificial synthesis which can promote or suppress the growth process of plant or change the process in another methods. It has a significant effect although it is a kind of microelement. Reasonable application is critical to guarantee the effect of growth regulation while there are always adverse results if used it incorrectly.
1. To select proper varieties of the growth regulators. Different plant growth regulators usually play different roles on plants among which some can promote the growth, some can suppress the growth and some can delay the growth. Therefore, the variety of the plant growth regulator should be determined according to the practical problems that have to be solved, the properties of the regulator, functions and economic conditions, for example, growth promoting varieties should be selected if the growth of the plant should be accelerated or the growth delaying varieties should be selected if the vain growth of the plant should be controlled.
2. Pay attention to the reactions of different varieties of trees and different varieties towards the growth regulators. The varieties and concentration of regulator should be determined according to the sensitivity of different varieties of trees and varieties. For example, apricot tree is insensitive to MET and the dosage should be increased, MET which is widely used in plum trees while is not suitable for Chinese plum, thus, the varieties of regulator should be determined according to different varieties of trees.
3. Pay attention to small-scale test. The standard of application differs according to different factors such as weather, quality of the growth regulator and dosage. The small-scale test should be used ahead of the large –scale application in order to realize the scientific application after the determination of the proper variety of regulator, concentration and dosage form because there is difference resulted from different categories and varieties and different weather and soil conditions even in the same crops and varieties.
4. The container used in the preparation of the pesticide solution should be clean. The container used in the preparation of the pesticide solution must be clean because of the different physicochemical properties of different regulators. If the acid pesticide is put in a container which has been used to contain the alkaline pesticide and then the pesticide will lose its effectiveness; if the promoting regulator is contained in a container which has been used to contain the suppressing regulator and then the effect can also not be fully exerted. For example, maleic hydrazide is usually used in the production at a high concentration, however, if the container is not cleaned well with residue, and the opposite effect will be shown if it is used to prevent the falling of fruit at a low dosage which means both the leaves and fruits will fall.
5. Pay attention to the application period and time. The plant growth regulator plays its role in a certain period of the growth and development of plant, therefore, an ideal effect can not be realized if the application is too early or too late. For example, rhodofix can be used in the young fruit period in order to promote the thinning of fruit while it can prevent the falling of fruit before the picking time if use it ahead of the picking time. Pay attention to the application period in addition to application time which means it is better to use it in at 10 in the sunny morning without wind or in the afternoon and it is not recommended to use it in a rainy day.
6. Pay attention to the concentration and dosage form. The growth regulator should be used at a proper concentration because of its strong activity which means a too low concentration will not take effect while a too high concentration will play an opposite effect. For example, 2, 4-D can promote the growth and the parthenocarpy at a low concentration while it can kill the plant at a high concentration. In addition, a proper dosage form should determined also and liquid is usually used in spraying while the powder is usually used in soil.
7. Pay attention to application method. The application method should be determined according to the acting ways inside the plant. For example, MET is absorbed through the root which means it can be used in the soil; daminozide is stable in the soil which means it can be sprayed onto the surface of the leaf because its long term of residual period.
8. Pay attention to the application part of the plant. The application should be determined according to the essence of the problem. For example, 2, 4-D should be smeared onto the flower in order to prevent the falling of flower through the suppression of the formation of absciss layer while the young leave will be damaged if used it onto the young leaves. Rhodofix and Ethephon can stimulate the pineapple to blossom, the pesticide fluid can be put into a barrel-shaped heart leaf which can stimulate the differentiation of inflorescence directly instead of irrigation on the soil or spraying.
9. Pay attention to the changes of growth trend of the fruit trees and the weather. A higher concentration should be used in plant that has a stronger growth trend, a conventional concentration should be used in plant that has a normal growth trend and a lower concentration should be used in plant that has a weak growth trend or even no use of the regulator. The temperature plays an important role in the effect of regulators which means a quick reaction in a high temperature and a slow reaction under a low temperature. Thus, the concentration used in winter varies according to different temperature.
10. Pay attention to the application frequency and dosage. The frequency should be determined according to the reaction of the plant which is usually one time, however, the frequency can be increased if the effect is not ideal while as to plant that has a extremely high sensitivity the dosage can be decreased and the frequency can be increased. For example, daminozide should be used at an interval of 10 days for 2 to 3 times in order to promote the growth of young apple trees. The dosage should be controlled as well, for example, the liquid should be sprayed until the plant is wet.
11. Several kinds of pesticide can be used together. Some pesticide can be used together in order to solve several problems simultaneously in the production practice. Pesticide that does not produce chemical reaction with each other can be used together in order to make full use of advantages while avoiding disadvantages and achieve maximum results with little effort. For example, the application of Ethephon which can bring forward the supplying period of pear can be used with rhodofix which can avoid the falling of fruit. However, some pesticide such as daminozide can not be used with alkaline pesticide or the effect may be affected.
12. Pay attention to the storage of the growth regulator. A lot of plant growth regulators are not stable, for example, indoleacetic acid degrades under the light, Fengguole and carbaryl lose their effectiveness is encountered with alkali and MENA is a volatile substance. Therefore, the regulator should be stored properly according to their physicochemical properties or the effect will be decreased.
13. Pay attention to the combination of all kinds of agricultural techniques. The growth regulator can just act in a certain period during the growth and development of the plant which can not replace the fertilizer, pesticide and other tillage control measures and its effects can only be exerted through the combination with other agricultural techniques. For example, the application of rhodofix and indoleacetic acid should be completed under a certain moisture and temperature in order to promote the growth of root through the treatment of cutting or the effect can no be guaranteed.
In a word, the application of growth regulator in fruit trees should be completed according to the principle of active and prudent by considering all factors comprehensively in order to achieve the goal.
5.5.7 What are the cautions while using Ethephon which is a plant growth regulator on date in order to promote its maturity?
The effect of Ethephon is subject to many kinds of factors such as temperature, maturity of fruit and concentration of the pesticide. Thus, the following issues should be paid attention while using Ethephon in order to promote the maturity of the date which is approaching its maturity: 
Firstly, the concentration of pesticide solution should be strictly controlled within 300mg/L. The effect of promoting the falling of fruit will be bad if the concentration is too low; while a large amount of leaf will fall which will affect the vegetative growth of date if the concentration is too high.
Secondly, the management should be strengthened in the florescence period and make the fruit setting become even as possible as we can if applying Ethephon in order to promote the falling of date. Or else, the application time is hard to determine if the maturity of date is not even.
Thirdly, the attention should be paid to the changes of weather while using Ethephon in order to promote the falling of date in order to prevent the mildew and rot resulted from the rain during the promotion of falling.
Fourthly, the leaves of the tree may fall slightly while using Ethephon in order to promote the falling of date. However, most of the leaves fell are old leaves at the bottom of the date tree and that will not affect the nutrient accumulation in the late period. Therefore, any worry is unnecessary.
Fifthly, a combination of artificial picking of date and promotion of falling by pesticide could be adopted while using Ethephon in order to promote the falling of date. The date can be picked by just a slight pat on the limb 3 to 4 days after the application of the pesticide and the harvest can be completed in just one time which means a saving of labor and less damage on the trees.
5.5.8 How to harvest the date easily by the application of Ethephon?
It is inconvenient for people to climb onto the tree or by using a ladder in order to pick the date because the adult date tree is tall with thorns on its trunk and branches. If beating the tree by a stick, there will be damage on the fruit or the branches which will affect the yield and fructification in the next year. Some farmers used Ethephon to promote the falling of date as a method of harvesting which is labor-saving and high efficient in addition to maintaining the strong trunk, promoting the maturity and increasing the quality of the fruit.
The method can be described as follows: take 50g of the Ethephon Liquid 40% and add 100 to 150kg of water to formulate an Ethephon solution. Add 0.2% detergent into the Ethephon solution as a spreader in order to increase the force of adhesion and enhance the effect of promotion of falling. Spray the solution evenly and completely in all the fruit by a sprayer before 8 in the morning or after 4 in the afternoon. The pesticide should be sprayed 15 to 20 days before the picking time and the most of the fruits can fall 4 to 5 days after the application. People can put a matting or plastic film under the tree, and vibrate the trunk slightly and the dates will fall automatically. 4 to 6kg of Ethephon solution is needed for each plant in the full bearing period while the effect will no be ideal if the dosage is below 3kg. A supplementary spraying should be done if there is a rain after the spraying.
5.5.9 How to make the grape become seedless through application of gibberellin?
To take Jufeng grape as an example, the first application takes place about 7 days ahead of the florescence while the second application takes place a little later than the first one (10 to 12 days after the florescence). The concentration of GA3 can be decreased to 10 to 25 mg/kg in order to relieve the hardenability of the ear axis. Someone had reported that the concentration should be 100mg/kg but the actual concentration should be determined according to pesticide used by yourself and test you have done. KT-30 and BA could be added during the process of making grape become seedless in order to increase the fruit setting percentage, increase the size of fruit, improve the quality and relieve the hardenability of the ear axis. Currently, many varieties of grape can be made to become seedless, however, it does not means the results in the books can be used directly and the application should be completed according to the test done by yourself and the reference from books.
5.5.10 What are the technical points while applying Ethephon in cotton?
① A proper field should be selected for the spraying. Cotton field which has a strong growth of leaf, late maturity and strong growth trend in the late period and which can is suitable for intercropping and summer cotton. It is not suitable for well developed field or field that has a trend of senilism while there will be an early senilism which will result in a decrease of yield if spraying it on these fields. It must not be used in seed production field or the germination rate will be decreased. ② To determine the proper spraying time. The field being sprayed should have a boll age of 40 to 45 days in more than 80% of the cotton bolls. The effect of Ethephon is closely related to the spraying time and temperature. Ethephon can only release ethylene when the highest daily temperature is above 20℃ in order to get a better effect; the effect will be bad if the highest daily temperature is below 20℃. Therefore, the spraying time should be 20 days earlier than the wilting and frost period in order to ensure that there will be 15 days when the highest daily temperature is above 20℃. The spraying time can be described as follows: as to usual years the spraying time takes place around October 5th in the Huanghuaihai Plain. ③ To control the method of application and dosage. The spraying should be done at 9 in the sunny morning without wind or at 3 in the afternoon. The concentration and dosage of Ethephon is determined according to the temperature which means the concentration becomes sparse with a smaller dosage; or the concentration becomes dense with a larger dosage. In Huanghuaihai area, the dosage should be 100 ml at the beginning of October, the dosage should be 150 ml in the first third and second third of October and the solution should be sprayed onto the cotton plant by aiming at the boll from the top to the bottom after the dilution by adding 50 to 60 kg of water in order to make sure every fruit has been sprayed by the pesticide solution. Another spraying should be done if there is rain within 6 hours after the spraying.
Three more points should be paid attention: Firstly, Ethephon is a kind of acid fertilizer which can not be used with alkaline pesticide because it may lose its effect if encountered with alkaline substance. Thus, it should be used right after the preparation. Secondly, the cotton bolls that have started the opening of a boll have to be picked before the spraying in order to decrease the quality of cotton. Thirdly, the original liquid of Ethephon is highly acid which has a strong stimulation. People should pay great attention to the safety protection and if the solution is splashed on the skin, then you should wash it by soap and water.
5.5.11 How to use Ethephon in the late period of cotton?
The application of Ethephon in the late period of the growth of cotton has become a popular yield increasing technology among so many cotton farmers. Ethephon is a kind of ripener which can bring forward the opening of a boll by 7 to 10 days, increase the yield of cotton by 20 to 30% before the frost period, increase the lustrousness and the quality of fiber and increase the income of cotton farmers. Then, how to use Ethephon in the late period of cotton in order to get a ideal effect?
1. To control the application time. Not only the development of cotton boll should be considered but also the changes of temperature in the local area when spraying Ethephon in cotton field. If spray the pesticide too early, the leaves will wilt and fall early because of the high temperature and the cotton boll will become wilted and the yield decreased. Thus, the effect of promotion of maturity will not be achieved. The best spraying time is about 20 days ahead of the local frost period when the highest temperature is above 20℃ and it is the best to if it can be sprayed on time. The application time is usually from the last third of September to the first third of October.
2. The dosage should be proper. During the proper spraying time, spray the Ethephon Liquid 40% evenly onto the plant at a dosage of 100 to 150g per mu by adding 50 to 60kg of water. The dosage could be decreased if the temperature is too high or the growth trend of the cotton plant is weak; the dosage could be increased if the spraying time is late and the temperature is low and the growth trend is strong.
3. Cut away all the newly generated young branch, bud or cotton bolls whose age is less than 35 days in order to improve the ventilation condition, centralize the nutrients which can make other cotton bolls become mature and start the opening of a boll earlier.
5.5.12 Is there any bad effect of Ethephon on date trees? What do we have to pay attention to?
The transportation and distribution principle of Ethephon is the same to that of photosynthetic product, namely, it is transported from the leaf to organs which need the nutrients such as fruit, young leaf and root, thus, it is good for the accumulation of nutrients in fruit. The biochemical reaction caused by the increase of the concentration of Ethephon can accelerate the hydrolytic process of the nutrients inside the fruit which can increase the sugar content and increase the quality of the fruit. However, as to early maturity fruit or fruit with a thin pericarp, because the temperature is usually high in the maturity period (The average daily temperature is above 25℃), the water holding capacity of pericarp is weak with a large evaporation capacity, therefore, the channel to transport the water and nutrients closes up gradually as the absciss layer degrading which results in the decrease of water content of the fruit, the fruit becomes soft from and the dessert quality decreases. Therefore, Ethephon should not be used in these varieties.
In addition, Ethephon can also accelerate the aging and falling of leaf in date trees. Besides, the fruit falling promoting concentration is similar to the leaf falling promoting concentration in many varieties, namely, a large amount of leaves will fall when the concentration of Ethephon reaches 300 to 400mg/L.
In order to ensure the effect of maturity promoting and the effect of leaf falling promoting without damage to the trees we should pay attention to the following points while using Ethephon: 
1. The content of effective constituent is 40% in Ethephon, the dosage should be calculated according to the pure content during the application, it should be sprayed right after the solution is prepared.
2. A right amount of bonding agent and wet developing agent such as detergent in order to increase the cohesive force of the solution.
3. The spraying time should be 5 to 8 days ahead of the picking time at 6 to 10 in the morning or at 4 to 6 in the afternoon.
4. The reaction of fruit whose degree of maturation is bad in the white maturity period is slow than that of fruit whose degree of maturation is high. It can be sprayed a little earlier and the concentration should be increased accordingly.
5. As to some varieties in which there is some slight fall of fruit after the application, a test should be done before the generalization in large area. Or else, a large amount of leaves will fall which will obstruct the accumulation, refluence and storage of the nutrients.
6. As to early maturity and thin pericarp varieties which are used as dessert in hot summer when the temperature is extremely high Ethephon is not suitable.
5.5.13 Crops that had sprayed by Ethephon are not suitable to be used as deed.
Ethephon is a kind of plant growth regulator with a wide range of functions which can be absorbed by the plant easily and then enter the cell of stem, leaf, flower and fruit. Ethephon can release ethylene after enters the plant which can regulate the growth, development and metabolism of the plant. It can increase the effective tillering, strengthen the plant, prevent the occurrence of lodging, increase the number of female flower, promote the maturity of fruit and make the fructification come early. And then, some farmers began to spray Ethephon on chili, tomato, watermelon, muskmelon and melon in order to promote the maturity and make them become red. They also spray the Ethephon on cucumber, pumpkin and watermelon in order to increase the number of female flower, promote the fructification, increase the yield and bring forward the market period. They spray the Ethephon on wheat and rape in order to increase the effective tillering, strengthen the plant and prevent the occurrence of lodging.
It is undoubtedly that the spraying of Ethephon can increase the yield of crops, however, if use the seed that had been sprayed by Ethephon as planting seed will be harmful especially for seeds whose fruits had been sprayed by Ethephon in order to promote the maturity such as chili, tomato, watermelon, muskmelon and melon. Because that the natural maturity period has been shortened by the application of Ethephon which had also stopped the growth and development of the fruit too early which has not entered the maturity period and that resulted in the incomplete development of the embryo and the low germination rate. Studies showed that the germination rate of crop which has reached its maturity naturally is usually above 90% while the germination rate of seed which has been treated by Ethephon is just 30% to 40% which is no more than 50%. Therefore, the seed that has been treated by Ethephon should not be used as seed especially for that whose fruit has been sprayed by Ethephon in order not to affect the production practice in the next year.
5.5.14 What are the factors that can affect the effect of plant growth regulator?
1) Proper method: Proper varieties and application methods can be adopted according to different treatment purpose and crops. In a word, we have to do our best to ensure the pesticide is used in the right part and to exert significant effect. For example, it is better to dip the inflorescence or cluster into the plant growth regulator partially in stead of spraying the whole plant; it is the best to spray the Ethephon solution directly onto the watermelon or neighboring leaves and make the maturity promoting treatment before the picking time; partial dipping method is suitable for the use of promotion of the growth of root after the transplantation; as to high and adult trees, instillation usually has a better effect compared to other methods.
2) Proper dosage: the so called proper dosage should include concentration, dosage (The amount of pesticide used in single plant or unit area) and application times. It differs according to the varieties of pesticide, purpose, crop variety, growth period and environmental factors such as weather. In production practices, people usually just pay attention to concentration but neglect the dosage and the correct method should be determine the dosage firstly and determine the concentration secondly and only in this way, the damage resulted from excessive usage of pesticide and the bad effect resulted from insufficient dosage could be avoided. For example, growth promoter usually promotes the growth and development of the plant at a low concentration; there will be a suppressing effect or even a damage if the concentration is too high. However, sensitivity to them differs in different growth period and different organs of plant and the optimal concentration should be adjusted correspondingly. The concentration of growth promoter can be usually decreased while it is used to treat seed or used in florescence while the concentration could be increased if it is used in rapid growth period and after the fructification period. The concentration should be decreased if used in young organs or tissues of plant which have strong absorption ability and high sensitivity; while the concentration should be increased if used in old tissues which have weak absorption ability and lowered sensitivity. As to some perennial plants (Fruit trees) a low concentration and a high frequency could be adopted while using growth regulator which has a short lasting effect in order to get a better effect because the growth season is usually long and the period for the use of growth regulator is also long.
3) Proper time: the reaction to growth regulator differs a lot in different period of the growth and development of the plant. Growth regulator only takes effect in the most proper time and exerts its effect completely, or, there will be no effect or even the opposite effect. For example, rhodofix can used to prevent the falling of fruit if used before the picking time while it can promote the falling of fruit if used after the florescence. Growth regulator which is used to promote the maturity of fruit should be applied in the veraison when the size of the fruit stops growing and that can bring forward the maturity and increase the quality, if it is applied too early the expansion of the fruit will be suppressed and the yield and quality could be affected; if the fruit is treated to late and the maturity promoting will not be realized. To take another example, the auxin in the tissue of peach trees is at a low level (It has a suppressing effect) in the division stage of albuminous cell and the application of Ethephon can have an excellent fruit thinning effect because of the high sensitivity to ethylene which can be used to promote the falling of fruit. In the same day, the effect of triacontanol will not be significant in the morning compared to that in the afternoon. Therefore, the proper application time is dependent on the variety of pesticide, lasting time of the effect, purpose of application and the period of the growth of plant.
5.5.15 What are the applications of plant growth regulator in the field of floriculture?
It mainly includes inarching, florescence control (Including the control of dormancy), chemical reshaping, elongation of watching time and storage. In addition, it can be also applied in seed germination and rapid reproduction of flower.
5.5.16 How to use the gibberellin (GA3) and 2, 4-D together in order to further increase the fruit setting percentage of Shanxi date?
Control the florescence of date trees in the Loess hills of Shanxi. Use the gibberellin at a concentration of 5mg/L by adding 2, 4-D solution at a concentration of 25mg/L (Take 2.5g of the 95% 2, 4-D and add 95L of water to formulate a pesticide solution at a concentration of 25mg/L), add the nutrient fluid in which boron is the major element, spray the solution throughout the tree and a maximum fruit setting percentage can be obtained. The fruit setting percentage is 164.2% times of the comparative group which used water instead; it is 140.3% times of the gibberellin treated group. According to the measurement after the harvest, the weight of single fruit increased by 5.2% compared to that of water treated group and increased by 5.6% compared to that of the 10 mg/L gibberellin treated group. The spraying time should be selected at 4 in the afternoon or before 9 in the morning and spraying dosage will be measured by if the leaves begin to drop water.
5.5.17 Proper time and method should be adopted during the application of the pesticide.
I. The selection of a proper time is critical for the reasonable use of pesticide.
1. The application time should be selected properly according to the different characteristics of the pest in different growth periods. The optimal application time for pesticide is before the 3rd instar larvae; as to borer such as cotton bollworm, Leguminivora glycinivorella, Liriomyza huidobrensis and onion thrips. The proper application time should be in the peak time of the breeding period; gyplure can be adopted in the adult stage in order to realize a significant effect.
2. To select the optimal application time according to different seasons. The effect of many pesticides is closely related to the temperature such as dipterex, cygon and phoxim which means the effect increases as the temperature increases within a certain range of temperature, therefore, this kind of pesticide should be used when the temperature is high. Pyrethroid pesticide such as Brofluthrinate, Bifenthrin and cyfloxylate should be used when the temperature is low, therefore, this kind of pesticide should be used in the morning and in the evening. Pesticides that have a systemic and conducting effect, bactericide, herbicide and growth regulator have a low volatility when the sun is weak, the temperature is low and the relative humidity begins to increase. Most of the pesticide can be absorbed by the plant with better effect; therefore, this kind of pesticide should be used in the afternoon or in the evening. Microorganism pesticide is sensitive to the sun and humidity which means the pesticide should be used in a foggy weather or there is heavy dew.
3. The optimal application time of bactericide should be selected according to different infection characteristics of different disease in vegetables. It should be applied before the heaviest disaster and heavy loss take place. The protective bactericide should be used before the bacteria infect the plant.
4. To select the optimal time according to the effect of cultivation management after the application. When using the pesticide in the green house in winter, the application should be done in a sunny morning or at noon in order to maintain the temperature and decrease the humidity of air which is good for the ventilation and moisture expelling. The pesticide should be used before the rain if the vegetables are cultivated in the open air and we should also pay attention to the rain which may dilute the pesticide.
II. To apply the pesticide after the selection of proper method. Currently, the pesticide produced domestically or imported from abroad is mainly emulsified oil; wettable powder is the major form for bactericide and herbicide. Therefore, spraying is the major method in China; the following will be seed dressing, powder spraying, dusting, toxic soil spreading, etc. Different methods should be adopted according to different situations.
1. Prevention of destructive soil-inhabiting insect. The prevention can be prevented through methods such as seed dressing, poison bait, toxic soil, root irrigation, treatment of soil, etc.
2. Prevention of infected seed. The prevention should be completed through treatment of pesticide and hot water treatment.
3. Application in the production in the protection field. Currently, the application methods are spraying and ignition of aerosol.
Conclusion
Thank you for reading this brochure carefully and completely. We could obtain the perfect result and make the best use of things after the complete understanding and grasp on the varieties of plant growth regulator and properties of biopesticide and amino acid liquid fertilizer and the realization of their effects. We hope this brochure will be helpful to you and guarantee the great harvest for you!
The company will always pursue the service concept of the demand of customer is the goal must be achieved by us, we will provide you with service sincerely. You can feel free to contact us if you have any doubt or suggestion! We are waiting for all the time!
Appendix:
Classification of vegetables
	Root vegetables
	Radish, carrot, horseradish, turnip, winter rape, garden beet, American parsnip

	Cabbages
	Chinese cabbage (Cauliflower), pakchoi (Green vegetable), Wuta-tsai, flowering Chinese cabbage

	Mustards
	Potherb mustard (Pickled cabbage), Sumedha mustard, preserved szechuan pickle

	Kail
	Cabbage stalk, brussels sprout, turnip cabbage (Kohlrabi Stem), broccoli, cabbage mustard

	Solanaceous vegetables
	Tomato, eggplant, chili

	Gourd vegetables
	Cucumber, white gourd, pumpkin, long crooked squash, towel gourd, balsam pear, good gourd (Yekaihua)

	Green leaf vegetables
	Spinach, lettuce, celery, shepherd's-purse, water spinach, three-colored amaranth, Chinese mallow, garden chrysanthemum, alfalfa sprouts, leaf lettuce (Lettuce), coriander (Parsley), Swiss chard (Mangold, chard), New Zealand spinach (New Zealand spinach), parsley

	Potatoes
	Potato, Colocasia antiquorum, yam, ginger, Chinese ortichoke, Jerusalem artichoke

	Soybeans
	Kidney bean, cowpea, green soybean, pea, horsebean, hyacinth bean

	Scallion and garlic
	Leek, garlic, onion (Onion), scallion, shallot (Spring onions), Allium porrum, shallot, Chinese bulbous onion

	Aquatic vegetables
	Water bamboo, lotus root, arrowhead, cress, chufa, Trapa natans, watercress, common cattail, water shield, gordon euryale seed, water spinach

	Perennial vegetables
	Bamboo shoot, asparagus, artichoke, medlar, lily flower, Cedrela sinensis
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