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Ephedra plants are the original plant source of Chinese crude drug Ephedrae Herba known as
Maou in Japanese. This research plan was made to produce the seedlings of Ephedra plants for
domestic production. 3 species prescribed in the Japanese pharmacopoeia, especialy E. sincia were
applied for cultivation. The goal was to raise 300,000 seedlings in 5 years, from which about 60
tons of Maou could be produced annually. Seedlings were mainly produced by seed breeding, while
stem cutting and stock splitting were also applied to obtain the clone strains of elite stocks.

In Japan, the use of Chinese medicine has been increasing in recent years, however,
approximately 90% of herbal medicine used in Japan is imported from abroad. Therefore, this

research aiming at domestic production of herbal medicineis of particular importance.

1 Seedling production
Sprouting seedling: Seed production was performed both in open-field and greenhouses. The
germination rate of the seeds obtained was 60% or higher. The number of sprouting seedlings
produced from the first year to the fourth year was 4,657, 29,328, about 52,500, and about 71,700
(conserved seeds: 35,000), respectively. In the final year, 212,479 seeds were obtained of which all
were conserved.
Seedlings by stem cutting: The rooting rate of the cuttings from herbal stem was approximately
10% or lower, while cuttings from some individuals never rooted. As a result, a large number of
cuttings were conducted, from which 17,676 seedlings were obtained in five years.
Seedlings by stock splitting: E. sinica tends to shoot long rhizomes underground and establish
plantlets at their tips. Various methods were attempted, and an increasing survival rate was obtained
by transplanting the plantlets right after being divided from the mother plants. By this method we
produced 22,251 seedlings in five years.

As mentioned above, only taking into consideration the seeds which were conserved, it was

possible to produce more than 300,000 seedlings of E. sinica in 5 years.

2 Breeding of the elite strains for Ephedra plant cultivation
Elite strains, such asgenetically high total alkaloid containing individuals, or individuals showing
high percentage of ephedrine or pseudo-ephedrine, were chosen in the cultivation field. These

strains are extremely valuable and useful for future research and devel opment.



3 Chemical evaluation of cultivated Maou

Thetotal akaloid content of the Ephedra plants cultivated in the field was chemically evaluated
by the HPLC method according to the Japanese Pharmacopoeia 17. More than 2,000 individuals
were analyzed by this method, and stocks containing less than 0.3% of total alkaloid were removed
from the field.

4 Development of cultivation technique
It was revealed that seedling raised in Paper Pot had higher survival rates after being transplanted
into the field. Other techniques such as vinyl film covering or high-ridge cultivation were also
investigated. As aresult, recently the seedlings were transplanted with 40 cm spacing, and the row
distance was set to 120 cm so that the weeds can be removed by a medium-sized tractor with rake.
Also, even though various methods of fertilizer application were tested by using urea and other
chemical fertilizers, however, no reliable method was found to increase alkaloid content in the
harvested plants.
(Living mulch): Weed suppression effect of various cover crops was examined. Asaresult, Thymus
quinquecostatus Celak. of the family Lamiaceae was effective. Although in case of E. sinica
cultivation Thymus quinquecostatus interferes with harvesting, it might be effective on E.

intermedia and E. equisetina which have longer vertical woody stems.
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