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Abstract 

Morchella is a kind of precious edible fungus and medicinal fungus, which is not only rich 
in nutrition, but also has high medicinal value. In China, morchella is mainly distributed 
in Yunnan and Sichuan provinces. With the improvement of people's quality of life, 
morchella is in great demand not only in China but all over the world. Therefore, there 
is great potential in the promotion of morchella cultivation technology, the research on 
preservation technology and the product development. However, the wild resources of 
morchella are limited, difficult to cultivate, difficult to preserve, and expensive. 
Therefore, this paper will introduce several typical cultivation and preservation 
techniques of morchella, and summarize and analyze its development status, so as to 
provide some ideas for the future research of morchella. 
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1. INTRODUCTION 

Morchella commonly known as food morels, is a rare and rare edible and medicinal fungi. 
There is a long history of food consumption in China and around the world {1}.There are two 
kinds of morchella: wild morchella and cultivated morchella. The wild morchella has brown, 
yellow and black colors, but the cultivated morchella is mostly brown. Compared with the two, 
wild morchella is larger in flavor and better in taste than artificially cultivated morchella {2}. 
However, there are few species of wild morchella, which still need to be discovered and studied 
by scholars. Morels have become increasingly popular in recent years. It is mainly because of 
the good taste and tender meat of morchella, which is rich in nutrients, including 7 kinds of 
essential amino acids, 8 kinds of vitamins and a variety of mineral elements. Specifically, 
morchella contains 20% crude protein, 26% crude fat, 38.1% carbohydrates, and a variety of 
amino acids, especially glutamate, up to 1.76%.As a result, he is considered to be a "very good 
source of protein" and has the reputation of being "the meat of the vegetable".Morchella 
contains a large number of essential mineral elements for human body. Morchella has high 
medicinal value because of the polysaccharide component in morchella, which can increase the 
number of white blood cells, improve the immune function of the human body, and also has 
anti-cancer and AIDS prevention and other effects.It contains more unsaturated fatty acids, 
especially linoleic acid{2}.The active components in morchella have antioxidant, anti-tumor and 
anti-radiation functions {3}. 
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At the same time, traditional Chinese medicine also believes that morchella has the functions 
of reducing phlegm and regulating qi, tonifying kidney, strengthening Yang, protecting liver, 
strengthening brain and refreshing {4}.This also indicates that morchella itself has high 
research value, and the research on morchella cultivation and preservation technology is also 
of profound significance. 

2. CULTIVATION TECHNIQUES 

2.1. Efficient Cultivation Techniques of Morchella Chinensis in Forest 

Undergrowth techniques refer to the cultivation of morchella in deciduous or evergreen 
forests with 1-meter row spacing and orderly arrangement, abundant water, no pollution and 
fertile soil. Huang Zhonggan {5} and others made a specific study on the efficient cultivation 
technology of morchella chinensis in forest. This paper is to carry out the cultivation experiment 
of morchella in the flower seedling planting base in Sichuan province, China. The seeds were 
sown in the early part of November to December. The concentration of 2 ‰ seed mixing agent 
was added into the soil, and the temperature was kept at 10 to 18°C. The land is divided into 
beds 80 to 100 cm wide. The beds are arranged in a carded form and small arched sheds are 
built. The height is 60 to 70 cm. Spray water according to the moisture level of the soil to keep 
it moist and be prepared to prevent water accumulation. During the fruiting period, in order to 
maintain smooth ventilation and normal growth of morchella, water should be sprayed every 3 
to 4 hours. 

This way of cultivation not only provides suitable growth conditions for morchella, but also 
facilitates the management of farmers. The cultivation of morchella in countries and regions 
with less land in this way can promote local economic development and improve people's living 
standards. Morchella cultivation in countries with large forest cover areas can make full use of 
the excellent conditions of moist land and rich nutrients, improve the utilization rate of land, 
and truly realize the rational use of land. 

2.2. Efficient Cultivation Techniques in Alpine and Cold Regions 

Pang Qiliang {6} and others studied the cultivation technology of morchella in alpine regions. 
The main reason for the growth of morchella in the alpine region is to overcome the damage of 
morchella mycelium in the cold environment. This kind of cultivation method generally requires 
planting personnel to make greenhouses for morchella growth in advance, sowing time is from 
the end of march to the middle of April, and preparing nutrition bags to provide nutrition for 
morchella. The key point to be paid attention to in the cultivation process is that the 
temperature in the alpine region is not stable, so it is necessary to cover the straw curtain on 
the fungus bed for heat preservation, so as to prevent the freezing damage of morchella in the 
growth process.In may and June, due to the weather, the temperature in the greenhouse will 
increase. Please pay attention to the damage of morchella caused by the high temperature in 
the greenhouse. 

Through research, we can find that the key of this technique is to control the change of 
temperature in the process of cultivation. Too high or too low temperature will affect the growth 
of mycelium and result in the decline of yield. Therefore, temperature control is one of the 
difficult problems in morchella culture. We need professionals to control the temperature in the 
cultivation process. Meanwhile, we also need to pay attention to the timing of harvest. Late 
harvest will also affect the quality and yield of morchella. This cultivation technique can 
effectively solve the problem of morchella cultivation in alpine areas. Countries with high 
latitude and cold environment can learn from the cultivation technology of morchella for 
cultivation, so as to solve the problem of import difficulty, low temperature and long 
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transportation time, the quality of morchella will decline, and the problem of not using fresh 
morchella. 

2.3. Mulching Culture Technology of Morchella 

Mulch cultivation technology of morchella is a new mulch cultivation technology, which is a 
more perfect cultivation technology under the existing field cultivation technology system. 
Zhang Ya{7} and other scholars have conducted in-depth research on this. The focus of this 
technology is to cover the sun screen or awning, cover the black agricultural mulch, and press a 
soil block every 50 cm on both sides of the mulch, so as to avoid the damage of the mulch by the 
wind and maintain the circulation of air in the fungus bed. With this mulching technique, sowing 
time can be delayed by 5 to 10 days. But after the film mulching to pay attention to the 
temperature change in the film, air flow, the time of the film. Try not to cover the mulch when 
the awning is not covered. Because after covering plastic film, the sunlight will quickly increase 
the temperature, not suitable for the growth of morchella. This new mulching technology has 
many advantages, such as moisturizing and waterlogging, avoiding light and suppressing weeds, 
accelerating the accumulation of temperature, promoting the emergence of mushrooms, 
inhibiting the excessive growth of frost, saving costs, and increasing the flexibility of cultivation 
and production. Although there are many advantages, producers still need to change according 
to the specific local environment.  

This method is not suitable for all regions. In China, it is suitable for application in central and 
southwest China, because the geographical environment is suitable and the temperature is 
suitable, and it is not suitable for application in cold regions and high altitudes. Therefore, the 
cultivation technology still needs to be further improved, and the cultivation method will be 
extended to all parts of the country and even the whole world. 

2.4. Cultivation Technology of Morchella Without Substrate 

Geng Xincui {8} and others planted morchella in southwest China using stroma free culture 
technology.This technique is mainly concerned with the growing conditions of morchella. 
Substrate free culture is in the late autumn and early winter, when the temperature is 10 to 15°C, 
we start sowing morchella, and spray heavy water once three to four days later, with a depth of 
4 to 5 cm. For about 30 days of sowing, the mycelium was nourished by transformed bags, 
followed by topdressing and sowing wheat to provide nutrients and shade. After that, the water 
was continuously poured to promote the formation of the primordium, and then the harvest 
was carried out. In this process, it is necessary to pay attention to the density of the selected 
shading net in 80% ~ 95%, not too dense, to ensure the soil moisture, the sowing of wheat 
should not be too much, to prevent ventilation and the emergence of pests and diseases. 

The advantage of this method is that it does not affect the production and sowing of other 
spring crops. It can increase farmers' income and improve their living standards. It provides a 
good demonstration for the areas that need to plant crops in spring and is suitable for the 
promotion and use in most areas. 

3. PRESERVATION TECHNOLOGY 

3.1. Postharvest Pretreatment for Preservation Technology of Morchella 

Zhang Shasha {9} and others studied the effects of different postharvest pretreatment 
methods on the preservation effect of morchella. Five post-harvest pretreatment methods 
including general precooling, decompression precooling, ozone treatment, original state and 
finishing state were used to keep fresh. The respiratory intensity, weight loss, soluble solids, 
membrane permeability and sensory quality of morchella were measured. The results showed 
that the fresh-keeping effect of morchella was the best when the soil was removed, washed with 
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water, then dried by natural air or blow dried by a cold blower, and put into a decompression 
and refrigeration machine. The precooling was carried out under a pressure of (800±50)Pa, a 
temperature of (1±0.5)°C, and a time of 2.5h.Low temperature and decompression are 
beneficial to the preservation of morchella.  

The preserved morchella in the treated state is better than that in the original state and is 
more valuable. This kind of fresh-keeping technology has lower requirements on the producer 
and is relatively convenient to operate, but the fresh-keeping effect is relatively poor. Suitable 
for short-term preservation. 

3.2. Preservation Technology of Chitosan Coating 

Chitosan coating preservation technology is to use different concentrations of chitosan 
preservation liquid to treat morchella at low temperature, observe the changes of morchella 
after coating, to determine the preservation effect. Li Xiang {10} and others studied the 
preservation of morchella by chitosan coating. The method was to prepare the preservation 
solution with different concentrations. The morchella was soaked for 1 ~ 2 minutes, then 
quickly removed and dried naturally. After that, the weight loss rate, malondialdehyde, crude 
protein, crude polysaccharide and sensory evaluation were measured for 6 days. The results 
showed that chitosan coating, as a way to preserve the preservation of biological 
macromolecules, could keep morchella fresh for 6 to 7 days. The formed membrane had a good 
preservation effect and could well preserve the water of the morchella itself. Among them, 0.75% 
chitosan coating has the best preservation effect, which can effectively inhibit the respiration of 
bacteria and preserve the nutrients in it. Moreover, chitosan is a food additive that can be 
degraded and eaten, ensuring the safety and non-toxicity of food. 

Therefore, this kind of preservation technology is now the appropriate preservation 
technology, which requires the producer to have good operation technology, the operation 
process is not easy to control, need to daub evenly, pay attention to the degree of drying, but the 
preservation effect is good, worthy of promotion. Based on this research, we can conduct more 
experiments and find better preservation technology. 

4. RESULTS AND DISCUSSION 

In recent years, the cultivation technology of morchella is mainly based on the appropriate 
cultivation scheme formulated according to the terrain, in which the temperature and humidity 
of cultivation should be controlled well, as well as the illumination should be controlled well, so 
as to ensure a good rate of mushroom emergence. The promotion of morchella culture is still a 
big problem, which is mainly restricted by the geographical environment. However, it is 
undeniable that the research and popularization of the cultivation technology of morchella will 
improve the scarcity and high price of morchella. But also can promote the development of the 
country's agriculture, improve people's living standards. 

There are few researches on the preservation technology of morchella, which is mainly based 
on chitosan coating. Post-harvest pretreatment also has a certain effect on preservation at low 
temperature and low pressure, but the preservation time has not fully met people's ideal effect. 
Fresh morchella can be eaten in places where morchella grows well. In distant places, although 
the transportation conditions are increasingly developed, it is not enough for consumers to eat 
fresh morchella. After a long period of transportation, morchella will still rot and deteriorate, 
and its nutritional components will be seriously lost, which will greatly affect its edible value 
and medicinal value. Therefore, we need more research on the preservation technology of 
morchella in the future to achieve the effect of extending shelf life and retaining nutrients. 
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