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(1) BEOLEEHER

RAEEOARE | [ENFEMEFOEFER B Ephedra sinica Stapf @£ L& U CTHEREZE RKBUKR > M2 1T
F1 152 MMl 2 AT 7o 7Tl 2 AH T 7ok DR TR T EUT A 22 o 723 L E OO RARED DL 4,829 ki
DFEA-Z IHE LT, AR K OB EPE OFE 12> b F2 A 4,657 EIR A A L7z,

HBULUARBDEPE : E sinica DEEEDOFE LAZITV, 6,359 BED B 2 4FE LT,

BRI HE DLERE : E. sinica EHEEROM FEN LA U HEZBKEOINI L, ZOFE 2 » AL EET S
E/NROARDIFE = L TIEAE RN LD HIEZHIE Lic, ZORHR. 4,038 BROBTH & AP LT,

VAl REEEOTEERAPERIT 15,064 Bk Th o7z, FHHE LV Do 72BN E LT, fFAERICHE X
BRTROBEDERDBE -T2 & FHLRIZ L DFIBRENED o 72 2 ENEET b, W ORGRYE &
T2,

(2) BETAVDOERKDERE

ANBEOEEBTEIGROF NS, T A Ha A RPEOZT7 = KU U OFEE) 100% Th oA B L, Z0
70— URRERRSY IR KD 28 BRIERC L7, 2O ORIIAHOMEBERICHHAT 2 LN T 5, Fio,
SO HEEMROIENZ BRI, E. sinica DRk L E. sinica TT Vv A REENEWVHER, 7o B
FEOREK Z LR S, EN O OFEF 2 HEF 19 ROREF H 25 THIEERT TH D,

(3) HE<A DV DILFEMETE
RER D[S THIE L7z 211 BRICHOWTHRT Vv A REELAHE L7oRER, 5 0.85% ThoTz, £
T JIP17 OHEHE (0.7%LL E) ITHAT DHRIT 130 Bk (BKD 62%) Th o7z, 72, 2013 F20H 4 Fafif L
TT NI A REEOELE B LT 29 #RIZOW T, 2016 FFIEKROR T V1 a A REREOVHIE 0.64%
T, 4 Fdf T JP1T OHUEME & T- S22 T2BRIE 29 ¥R 12 BB bz, %A LB EICE A RN D
ROKTH D LB L, B OIE UMAR AT, —F TAFEEIMEEL V@ T A a S REREZRL
2
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(4) FHIBRMORSE

HEE NN - XD Ephedra intermedia DFIEHIEOMNLZ HIE LT, VXA Ry b, T8 —,
TR DI E PRIELEE 72 E 2RI U T VAFEERE BN BRI LIC/ER., 77 v 2 — TR i 2 s . 20
FIZARI A e L THWERBHOARN RS B ATRICHE LIERMETH L 2 LaVRIB ST,
Tz, MEAAERICKTTEELZBRFI L, ol - BiRE AROMBESCAEEN I AIEILT S22 82 6L
7o

(5) BB TORBRMR P EERMORR
B, ~ N FRERE RO 2 BRAVICBAMG LTz, < F 7 (BR) IIBRESIR & & B ICRIES R3]
x5, 2017 FEEICITZ OB EOEET 5,

(6) IAVDT7ILHBA FEREBEEFORERA (B FEMFHHZ)

75 E. sinica & L CTEA LAk L CX 72k DNA Bl & it L7z R, W < DD OBk SRR
THH LRI oTz, T D OEMITHERAHR LN RS Th Y | M AERE LTRBTH S
LI L CE 2, A E LT RARRBITICEE LRV 2 E BB R T,

=7 x FY VOEGRICEE T O8FR - B TE2RETHLAMT, 77— A KA MY —fFHTICLY
Ephedra [EHEW) TREO 7 ) LY A ZaHEE LIRER, 4 (5D E. sinica 13 128 fF 4 TR & K& <
BT NEGIREETH D L LT,



Outline of results (Summry)
(1) Research on sprout production

Seedling production: To produce seeds of ephedra plants domestically in Japan, totally 152 female plants
of E. sinica were planted individually in large pots for breeding. Totally 4,829 seeds have been obtained
from the plants cultivated in both Kanazawa University and Tokyo University of Agriculture, from which
4,657 seedlings have been produced.

Plant propagation by stem cuttings: Vegetative reproduction by herbaceous stem cutting was put into
practice, and a total of 6,359 new ephedra plants have been propagated.

Plant propagation by division: A new method which increase the survival rate of new ephedra plants by
division was developed: small new individuals formed by stolon underground were cut off from the parent
plant and left in the field for 2 months, then the small plant with sufficient ammount of roots could be
obtained. By using this method 4,038 new ephedra plants have been propagated.

Overall, totally 15,054 seedlings and young plants have been propagated this year. Further studies on
how to improve the fruiting rate and rooting rate will be done next year.

(2) Cultivar development and selection

Among more than 1000 individuals cultivated in Shika-machi, ishikawa prefecture, those containing
only ephedrine (the ratio of ephedrine to total alkaloid was 100%) were selected and multiplied by division.
A total of 28 clones have been propagated and will be applied for variety registration. Moreover, to produce
new cultivars, females of £. sinica were crossed with high alkaloid content males of £. sinica, or with males
of other species stipulated in JP-17.

(8) Chemical evaluation of cultivated Ephedra plants

The total alkaloids (as the total of ephedrine and pseudoephedrine) of 211 individuals cultivated in
Shika-machi were analyzed. The result showed that the average total alkaloid content was 0.85%, which
met the standard set in JP-17.

(4) Development of cultivation technology

The members of Showa Pharmaceutical University studied the effective cultivation method for £.
intermedia which has been considered as a difficult plant to cultivate. As a result, the seedlings grew best
in the pumice sand filled planter put non-woven fabric on the bottom. It was also revealed that E.
intermedia stopped growing in September.

(5) Development of technologies used in field cultivation

Mulching with plastic film and high ridge plant system were newly started in ephedra field. It can be
expected that application of black plastic film as mulch will inhibit weeds and warm the soil. The effects
of these measures will be evaluated in 2017.

(6) Molecular biological study

Some ephedra plants introduced from other botanical gardens as E. sinica were identified to be hybrids
by analyzing their DNA sequences of ITS region. Though these hybrids are superior in young plant
production by cutting, they do not meet to JP-17. This result suggests that it is important to check the
exact species before planting in the field. Moreover, to discover the candidate genes and enzymes
potentially involved in ephedrine biosynthesis, the genome sizes of . sinica and the other six species were
estimated by flowcytometry. The result showed that F. sinica was a tetraploid species and the estimated

genome size was approximately 12.8 billion.
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